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A. PURE: CHEMISTRY. 


PART II. 


General and Physical Chemistry. 


A Burner for Producing Monochromatic Light for 
Polarimetry, etc. A. O. Jonxs (J. Soc. Chem. Ind., 1923, 42, 
459—460T).—Gas supplied to a Bunsen burner passes through a 
steel crucible containing an easily volatile salt, e.g., sodium nitrite, 
’ and closed by a screw cap and asbestos washer. The gas inlet- 
~ and outlet-tubes support the crucible so that the flame plays on 
, the bottom of the crucible. J.8.G. T. 


Some Approximate Numerical Applications of Bohr’s 
Theory of Spectra. D.R. Hartree (Proc. Camb. Phil. Soc., 1923, 
21, 625—641).—Bohr’s theory of spectra and atomic structure 
(A., 1922, ii, 363) is applied to the mathematical deduction of a 
radial electric field such that orbits specified by the application of 
quantum conditions to the motion of an electron in this field shall 
have the energies assigned to the different terms in the appropriate 
optical and X-ray spectra. The results are obtained in a form 
permitting the numerical calculation of the dimensions of the 
orbits and the variation of time along them. From these, by making 
certain assumptions, the X-ray scattering by an atom can be 
calculated in a form suitable for comparison with the results of 
Bragg, James, and Bosanquet (A., 1921, ii, 477; 1922, ii, 703). 
Orbital calculations relating to potassium, ionised calcium, and 
sodium are tabulated. © J.8.G. T. 


Relation of Ultimate Rays and Resonance Rays in Spectra 
Comprising Several Systems of Series. F. Crozz (Compt. 
rend., 1923, 177, 1285—1287).—The resonance rays of elements, 
the arc spectra of which comprise several systems of series, are 
only the same as the ultimate rays and the characteristic rays of 
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the absorption spectra of these elements if their frequencies corre- 
spond with{combinations between terms belonging to the same 
system jof series. The results of Catalan (A., 1923, ii, 356) and 
of,Kiess and Kiess (A., 1923, ii, 199) and others are discussed, 
particularly in connexion with chromium, molybdenum, and 
manganese. EK. E. T. 


Intensity Measurements of Spectral Lines. J. K. RoBERTSON 
(J. Opt. Soc. Amer., 1923, 7, 983—995).—Particulars are given of 
an experimental determination of the relative advantages associated 
with the measurement of the intensities of spectral lines either by 
the neutral-tinted glass wedge method developed by Merton and 
Nicholson (A., 1916, ii, 461; 1917, ii, 433; 1920, ii, 69), or by 
measuring the densities of the photographic images of ag lines. 

J.8.G. T. 


Variations in the Structure and Intensity of Band Spectra 
due to Molecular Influences. M. Toussaint (Z. Physik, 1923, 
19, 271—300).—-Particulars;are given of the effects produced by 
the presence of argon or iodine vapour on the structures and 
intensities of the spectra of hydrogen, oxygen, nitrogen, and mixtures 
of carbon vapour with each of these respective gases, excited either 
in the positive column or arc discharge. J.8.G. T. 


Spark Spectra of Metalloids in the Liquid State. M. Curiz 
(Compt. rend., 1923, 177, 1021—1023).—Continuous spectra (using 
highly condensed media) are produced partly because of the non- 
uniformity of the intermolecular field of force acting on an electron 
removed from an outer region of an atom as the result of excitation. 
The presence of hydrogen has been regarded as the cause of con- 
tinuous spectra obtained with liquids. Spark spectra have now 
been studied, using platinum electrodes and metalloidal liquids : 
bromine, oxygen, sulphur, nitrogen, and phosphorus (all in the 
liquid state). In all cases, continuous spectra were observed. 
The upper wave-length limit was of the order of 725yp, the lower 
limits for bromine, sulphur, phosphorus, oxygen, and nitrogen 
being, respectively, 500up, 475yp, 390up, and 390up. The 
absorption bands of oxygen were observed clearly, the platinum 
lines indistinctly. Using aluminium electrodes in liquid nitrogen, 
complete inversion of the rays 396uy and 394u, was observed; 
no fine structure was apparent. The inverted rays correspond 
with an absorption by certain aluminium centres, no emission 
following the absorption. E. E. T. 


Spectral Series in the Oxygen Group. J.J. Horrimxp and 
R. T. Brrex (Nature, 1923, 142, 790—791).—The suggestion that 
the so-called “singlet ’’ series of oxygen are really of a complex 
nature is supported; in general, the series spectra of the oxygen 
group are similar to those of chromium, as far as complexity of 
terms is concerned. The sulphur triplets 0P—3D and 0P—4D 
(Hopfield, A., 1923, ii, 708) are in reality 0P—2S and 0P—3S, 
respectively, whilst those called OP—2S and 0P—3S remain 


— 


om n 


( 
] 
1 
] 


GENERAL AND PHYSICAL CHEMISTRY. ii. 3 


unidentified. In addition, the \ 5279 narrow triplet of sulphur 
has been identified as 1S—2P. A. A. E. 


The Vibrational Isotope Effect in the Band Spectrum of 
Boron Nitride. R.S. MULLIKEN (Science, 1923, 58, 164—166).— 
The vibrational frequency for the isotope, B1°N, of boron nitride 
should be 2-76%, greater than for the isotope B14N, as compared 
with 008% for hydrogen chloride, and possibly 0-04% for lead. 
Although the abundance ratio (1 : 5 from the atomic weight 10-83) 
is unfavourable, boron nitride thus presents a favourable case for 
the observation of differences of spectra. The equation v=42885 
where and n denote, 
respectively, the initial and final numbers of vibrational quanta 
possessed by the molecule, gives, in wave-number units in a vacuum, 
the positions of all the fifty heads of the ®-system (cf. Jevons, 
A., 1915, ii, 33). An examination of the data (Jevons, loc. cit.) 
leads to the conclusion that the 8, and 8, bands belong to the isotope 
BN. The positions of a number of bands which should belong 
to the 8, system, but appear to be missing, can be calculated by 
means of the empirical equation, v=42871-+1306-5n’—10-50n 
—1925n-+12-188n?. The heads of all the missing BN bands, 
except three already observed but not correlated, are shown to be 
masked by lying just inside the heads of more intense B14N bands. 
The maximum displacements between corresponding bands for 
the two isotopes are as much as 4-5 A. towards the shorter wave- 
lengths at 42145, and 34-1 A. towards the red at A 3256. 

Preliminary measurements in the visible portion of the spectrum 
indicate equally good agreement with theory for the «- as for the 
6-system, and a quantitative analogy between the two systems in 
respect of the relative positions of the B!°N and BUN bands. In 
one case, a displacement of 94 A. (middle of pair A 6462 and 6368 
for BN and BUN, respectively) has been observed. A. A. E. 


A Relation between the Spectra of Ionised Potassium and 
Argon. H.W. J. Dik and P. Zeeman (Proc. K. Akad. Wetensch. 
Amsterdam, 1923, 26, 498—503).—In continuation of previous 
work (ibid., 1922, 25, 67), accurate values of the respective wave- 
lengths of about 150 lines between AA 2342-3 and 3514-0 A. in the 
spectrum of the electrodeless discharge in potassium vapour have 
been determined by direct comparison with standard is ae 

J.8.G. T. 


Band Spectra. R. Mecke (Naturwiss., 11, 637; from Chem. 
Zentr., 1923, iii, 715—716).—The band spectrum of copper hydride 
is analogous to the cyanogen spectrum. The zero line is given by 
the formula v=23311-1-+-n,(1655-7—44-6n,)—n,(1903-0 —36-6n,). 
The absorption spectrum of iodine (I,) represents an entirely different 
type of band spectrum expressed by the formula v—16462-72+- 
(126-52 —0-852n, — 0-0033n,?) — n,(218-43 — 0-571n,. — 0-0021n,?). 
The formula v=v,—n,(218-4—-0-57n,--0-002n,2) is given by Wood 
for the resonance spectrum of iodine vapour. The agreement of 
the last two formule shows that the absorbing iodine molecule is 
1—2 
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responsible for the fluorescence. The fluorescence of iodine vapour 
is thus probably unconnected with dissociation. G. W. R. 


The Spectra of Metals of the Fifth Group. A. E. Ruark, 
F. L. Moutzr, P. D. Foorn, and R. L. Coenavutt (Nature, 1923, 
112, 831).—The absorption spectrum of bismuth and the spectrum 
of the thermionic discharge have been photographed. Several 
stages in the excitation of the arc spectrum, and at least two classes 
of spark lines, have been recognised; sixty-four arc lines have been 
classified. Some additional classifications of the arc lines of arsenic 
have been discovered. The ionisation potential must be at least 
10-6 volts, whilst the experimental value is 11-5 volts. A. A. E. 


Arc Spectrum of Gold. V. THorsEN (Naturwiss., 11, 500— 
501; from Chem. Zentr., 1923, iii, 731).—With the aid of the Hilger 
spectrograph, the author has discovered a series of new lines in 
the gold spectrum which can be arranged with the lines already 
- known into a sharp and a diffuse series, respectively. There are 
three doublets, \ 2476 and 2428, X 7510 and 5837, and A 4811 and 
4065, which may, by analogy with the spectra of copper and silver, 
be denoted by 1s—2p,(i=1-2), 2p;—2s, and 2p,—3d,. G.W.R. 


New Extension of Spark Spectra of Tin and Zinc in the 
Schumann Region. L. Biocn and E. BLocu (Compt. rend., 1923, 
177, 1025—1028; cf. A., 1920, ii, 719; 1921, ii, 3, 286).—The 
spectra in question have been re-examined. In addition to the 
11 lines already found for tin, 45 new lines have been observed 
between A=1700 and 1400 A. In addition to the 34 lines already 
found for zinc, 73 new lines have been measured. The results 
are tabulated. E. E. T. 


The High-frequency Lines of Celtium. A. DAUVILLIER 
(Chemistry and Industry, 1923, 42, 1182—1183).—Photographs 
(which are reproduced in the paper) of the high-frequency spectra 
of certain fractionations of some ytterbium earths obtained by 
Urbain, show some of the celtium lines. Small errors in the recorded 
measurements of the lines are attributed to the difficulty of ‘‘ point- 
ing’? them. The possibility, suggested by Coster (A., 1923, ii, 
807) of the lines being attributable to substances other than celtium 
is discussed and considered untenable. é. 8. @; F. 


Structure of Molecules and Absorption Spectra of Sub- 
stances in the Vapour State. V. Henri (Compt. rend., 
1923, 177, 1037—1040).—The vapours of sulphur (200—1,000°), 
carbon disulphide, sulphur dioxide, carbonyl chloride, glyoxal, 
acraldehyde, keten, toluene, aniline, phenol, chlorobenzene, bromo- 
benzene, p-xylene, pyridine, and other substances absorb energy 
in three quanta, corresponding with electronic movements, atomic 
movements, and molecular rotations. The spectrum consists of 
several groups of bands (electronic activation), each formed of one 
or more series of bands (atomic activation), and each band can be 
resolved into one or several serjes of closely spaced fine rays (activ- 
ation of molecular rotation). ith ammonia, methylamine, ethy]- 
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amine, thiophen, furan, pyrrole, diacetyl, crotonaldehyde, benzoic 
acid, benzaldehyde, acetophenone, methylaniline, naphthalene, 
diphenylmethane, «8-diphenylethane, benzil, and other compounds, 
energy is absorbed in two quanta, corresponding with activation of 
electronic movements and atomic vibrations, the speed of molecular 
rotation in these cases varying continuously. The spectrum 
consists of several groups, each composed of series of continuous 
bands (2—5 A.), not resolvable into fine rays. In the case of 
hydrogen sulphide, carbonyl sulphide, ketones, saturated aldehydes, 
carboxylic acids, saturated esters, olefines, compounds containing 
of the preceding groups (*CO*, -CO,R, :C:C:) in the 8- or y-posi- 
tions, compounds containing these groups in the «-position and 
also containing many substituents, compounds containing two 
benzene nuclei (diphenyl, ««-diphenylethylene, diphenylamine, 
azobenzene, etc.) and other compounds, the molecule absorbs 
energy discontinuously, 7.e., in quanta, only in so far as electronic 
movements are concerned. The absorption spectra consist of . 
several perfectly continuous bands. 

The study of the fine structure of absorption bands shows if 
the molecule is a rigid system (benzene, chlorobenzene, acraldehyde, 
etc.) or a plastic one (amines, etc.). In the former case, the existence 
of a single value for the moment of inertia (benzene) shows the 
symmetry of the molecule; the existence of two values (chloro- 
benzene) indicates asymmetry, whilst with acraldehyde the molecule 
is seen to be labile or capable of deformation. E. E. T. 


Absorption of Iodine Solutions. A. Carre ii (Rend. Accad. 
Sci. Fis. Mat. Napoli, 1921, [iii], 27, 274—278).—The absorption 
of solutions of iodine in alcohol, ether, acetic anhydride, carbon 
disulphide, chloroform, carbon tetrachloride, benzene, toluene, and 
xylene has been investigated by the method devised by Adinolfi 
(A., 1920, ii, 720). The absorption is marked and extends over 
a wide zone, but the maxima are not very prominent, at any rate 
at the temperatures used, namely, 14—20°. The solutions coloured 
violet exhibit a minimum of absorption in the red at about 630pp, 
the line marking the boundary between the zone in which absorption 
occurs and the transparent zone then rising towards the region of 
long waves and thus indicating the presence of a decided absorption 
in the ultra-red also. Similar phenomena are just perceptible in 
acetic anhydride solutions of iodine, but are not shown by the 
other brown iodine solutions. With the solutions in carbon 
disulphide and in benzene, confirmation is obtained of the gradual 
displacement of the maximum of absorption with the age of the 
solution. The results given by benzene, toluene, and xylene 
solutions show that the introduction of a methyl group into the 
molecule of the solvent involves displacement of the maximum 
towards the smaller wave-lengths. 

The red solutions exhibit to direct vision absorption increasing 
from the red to the violet, but, owing to the low sensibility of the 
eye in the more refractive part of the spectrum, no maximum is 
observable. The values found are not in accord with Kundt’s 


ii. 6 ABSTRACTS OF CHEMICAL PAPERS. 


law, according to which displacement of the maximum towards 
the red is accompanied by increase in the refractive index of the 
solvent. 

Photographic investigation reveals the existence of pronounced 
absorption in the ultra-violet region, even in solutions which appear 
transparent in the first high-frequency zone. The relative intensity 
of the absorption varies with the solvent, and nearly all the curves 
show dissymmetry with respect to the maximum. In the carbon 
tetrachloride solutions, which exhibit the displacement of the 
maximum, this dissymmetry is exceptionally marked, the curve 
indicating transparency in the violet zone and increased absorption 
in the yellow and extreme red. To, P. 


Dispersion of Iodine Solutions. A. CaRELui (Rend. Accad. 
Sci. Fis. Mat. Napoli, 1921, [iii], 27, 288—293).—-The dispersion of 
the reddish-brown alcoholic and of the violet carbon disulphide 
solutions of iodine has been investigated. For the alcoholic solu- 
tions the absorption, which extends over the whole spectrum and 
is somewhat pronounced for the more concentrated solutions, 
produces no great modification in the form of the curve expressing 
the dispersion of the pure solvent. The refractive index is increased 
throughout the spectrum and to a slightly greater degree in the 
neighbourhood of the zone of absorption; such increase varies, 
but not linearly, with the concentration. The carbon disulphide 
solution, exhibiting the maximum absorption at about 5l5yp, 
gives results characteristic of anomalous dispersion with an 
indication of a bend in the curve for the visible were " 


The Absorption Spectra of some Organic and Inorganic 
Salts of Didymium. J. E. Purvis (Proc. Camb. Phil. Soc., 
1923, 21, 781—785).—Employing the method devised by Liveing and 
used by Purvis (T., 1915, 107, 966) and using tubes, respectively, 
610 mm. and 300 mm. long, the author has investigated the absorp- 
tion spectrum of didymium phenylacetate, and compared it with 
the absorption due to equivalent amounts, viz., 0-248 g. didymium 
oxide per litre, of the acetate, chloride, and nitrate of didymium, 
respectively, and with that due to phenylacetic acid. The results 
obtained indicate that in the visible regions of the spectra, there 
are slight differences in the widths and intensities of the bands of 
didymium chloride, nitrate, acetate, and phenylacetate; the 
differences are more apparent in the two latter substances, more 
especially at AA 596, 590 to 570, and 476. In the ultra-violet, the 
differences of absorption are much more marked. The large 
ultra-violet band of didymium phenylacetate is a little wider than 
that of phenylacetic acid and the line of general absorption is 
moved a little towards the red end. It is concluded that each of 
the constituent parts (kation and anion) of the respective salts 
in solution exercises its own power of absorption to a considerable 
degree, but the parts do not vibrate independently of each other. 
Different absorptive powers are probably associated with the con- 
stituents, neody: ium and praseodymium, of didymium, and the 
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observed absorptions are attributable to a complex series of vibra- 
tions of the electrons, atoms, and molecules of these closely related 
elements. J.8.G. T. 


The Absorption Spectra of Solutions of Benzene and some 
of its Derivatives. J. E. Purvis (Proc. Camb. Phil. Soc., 1923, 
21, 786—788).—In continuation of previous work (T., 1911, 99, 
824; 1915, 107, 501), the author has investigated the effect of 
temperature changes on the respective absorption spectra of benzene, 
toluene, monochlorobenzene, benzonitrile, phenol, and aniline. 
The absorption tube used was 40 mm. long, the strengths of the 
alcoholic solutions employed ranged from M/5,000 to M/400, and 
observations of absorption were made at 15°, 30°, 45°, and 60°. 
The results show that an increase of temperature produces a 
widening of the respective absorption bands, their edges become 
more diffuse, a slight shift of the bands toward the red end occurs, 
and they are slightly weaker. The effects generally are similar to 
those produced by an increase of temperature in the case of the 
absorption spectra of solutions of inorganic salts. J.8. G. T. 


The Extinction Coefficients of Aromatic Hydrocarbons. 
L. MaRcHLEWSKI and A. Moroz (Bull. Soc. chim., 1923, 33, [iv], 
1405—1409).—The substances studied were benzene, naphthalene, 
diphenyl, anthracene, phenanthrene, and chrysene, all in alcoholic 
solution of 1/10,000 mol. conce: tration. The results obtained are 
shown in tabular form and also graphically. H. J. E. 


Fluorescence of Organic Substances. A. CARRELL (Rend. 
Accad. Sci. Fis. Mat. Napoli, 1923, [iii], 29, 97—104).—By means 
of a special apparatus the author has investigated the fluorescent 
emission of solutions of various organic compounds of the triphenyl- 
methane group (cf. Adinolfi, A., 1922, ii, 601), particularly Uranin, 
Rhodamin B, Erythrosin, and Eosin. When the concentration of 
these compounds is high and the distances between the absorbing 
molecules are small, a diminution is produced in the emission in 
the spectral zone nearest to the position of maximum absorption 
and an increase in the intensity of the lower frequencies. Thus 
Stokes’s law assumes a character of spectral distribution related to 
the concentration. The results of experiments made in the ultra- 
violet region show that, of the vibrators present in the molecule, 


‘only those situate in the visible spectrum appear to be connected 


with the emission band. T. H. P. 


Induction of Luminescence by Active Nitrogen. E. TIEDE 
and A. ScuHiEEDE (Naturwiss., 1923, 11, 765—766; from Chem. 
Zentr., 1923, iii, 976).—The production of phosphorescence by 
active nitrogen described by Lewis (A., 1923, ii, 361) had been dis- 
covered by the author in the case of boron nitride, sensitised by 
flame. The following compounds also show the effect strongly : 
lithium fluoride, lithium carbonate, beryllium carbonate, beryllium 
oxide, barium platinicyanide, magnesium carbonate, calcium 
hexanitride, barium hexanitride, molybdic acid, terephthalic acid, 
and isophthalic acid. It is noted that all these ¢ompounds contain 
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nitrogen or an element of smaller atomic number. Sulphides and 
oxides of the second group of the periodic system show little or no 
effect. Ozone can also induce phosphorescence. The phenomenon 
is supposed by the author to be due to chemiluminescence, in which 
the decomposition of the activating substance furnishes the energy 
for luminescence. G. W. R. 


Chemical and Spectroscopic Properties of Excited Atoms 
and Reversible Effects of Electron Impacts in Gases. K. T. 
Compton (J. Opt. Soc. Amer., 1923, 7, 955—971).—The author 
reviews recent work dealing with the “excitation” of normal 
atoms by electronic orbital displacements, collisions between 
electrons and gas molecules, and phenomena associated with 
transfers of energy not accompanied by the emission of radiation. 
The suggestions of Franck (A., 1922, ii, 464), and of Cario (Z. Physik, 
1922, 10, 185) that such transfers may account for the quenching 
of fluorescence by foreign gases, the excitation of the spectrum of one 
metal vapour by resonance radiation of another vapour mixed with 
it, and the dissociation of hydrogen by mercury radiation, \ 2536 A., 
when mercury vapour is mixed with the hydrogen, are critically 
reviewed. J.8.G. T. 


Photochemistry of Chlorine. F. Wricrrt and K. KELLER- 
MANN (Z. physikal. Chem., 1923, 107, 1—40).—In the photochemical 
combination of hydrogen and chlorine, the first change is a volume 
change which reverses as soon as the illumination is removed. This 
change, the so-called Draper effect, has been examined by a new 
method (A., 1923, ii, 3). It is shown that the Draper effect is due 
to a warming of the gas and not, as has been often suggested, to 
a primary splitting of the chlorine molecule into atoms. It has 
been shown that the amount of the thermal expansion of the chlorine 
electrolytic gas corresponds with the amount calculated from the 
amount of hydrogen chloride produced by the photochemical 
reaction and the heat liberated thereby. It is also found in this 
connexion, and in confirmation of Mellor’s result, that the Draper 
effect is also brought about by a feeble chlorine electrolytic gas 
explosion. Electrolytic gas which has been dried by sulphuric 
acid shows the Draper effect immediately on entry into the illumin- 
ation vessel. After the addition of liquid water, the effect is not 
shown so strongly as with the dry gas until it has been shaken witlr 
the water for a long time. In the case of spark illumination in 
the presence of liquid water, the nam od effect produced by the 
first spark has quite a different form from that produced by the 
subsequent sparks. After the first momentary expansion of the 
gas, a second much slower dilation commences, and then only the 
liquid thread of the manometer takes up a position beyond its 
original position. This final contraction corresponds with the 
absorption of the hydrogen chloride by the confining water. After 
all succeeding sparks, the gas contracts after the first expansion 
impulse in the normal way. The meaning of the second, slower, 
expansion with the first spark is probably to be found in the heat 
of condensation of liquid aoe of hydrochlorie acid from the water 
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vapour contained in the gas. The hydrogen chloride produced 
by the subsequent sparks comes, therefore, only into contact with 
water vapour at a much lower tension, and is condensed in the 
confining water which absorbs the heat of condensation. Using 
the Tépler cloud method, it is shown that with continuous illumin- 
ation a cloud is produced in sensitive chlorine electrolytic gas 
immediately on illumination. The cloud is only developed when 
the gas, chlorine, chlorine electrolytic gas, or bromine vapour is 
illuminated with light of short wave-length, and the strength of 
the cloud is parallel with that of the simultaneously observed 
Budde or Draper effect. The cloud rises rapidly, and this is doubtless 
a secondary process. The cloud was not observed when the illumin- 
ation followed the excitation of the gas after half a second. In 
this time, therefore, the changes of the refractive index brought 
about by the primary process had spread over the whole gas 
mixture. When the gas was illuminated by a discharge from a 
Leyden jar, there was no formation of streaks. When the illumin- 
ation by a second spark was delayed by 1/10,000—1/100,000 
second, no streaks were observed despite the fact that the Draper 
effect was strongly visible. The streaky appearance is only visible 
when the second illuminating spark is delayed 1/100—1/20 second 
after the first spark. With a shorter delay, the streaks have not 
had time to form, and with a longer delay they have spread over 
the whole volume and are no longer visible. It is shown from 
photographs that the maximum streaky appearance does not 
coincide with the exciting spark, but is somewhat later, the period 
between the two being greater for the sensitive gas mixture than 
for the insensitive mixture. From this, it is concluded that the 
observed combination of chlorine and hydrogen in light is for the 
most part a purely chemical process, although the first impulse is 
furnished by the light. After the first impulse, in the space of 
about 1/100 second, the reaction develops into a purely chemical 
process in the dark. The dark reaction, however, is made up of a 
series of successive processes, and the time elapsing before the 
maximum is reached with the more sensitive gas mixtures shows 
that in these cases the passage through the series of reactions takes 
longer than with the less sensitive gas mixtures. A number of 
photographs illustrating the various stages of the reaction and 


. conditions of the gas mixtures are included in the paper. J. F.S. 


Photographic Sensitiveness of Silver Iodide. F. E. E. 
GERMANN and M. C. Hytan (J. Amer. Chem. Soc., 1923, 45, 2486— 
2493).—The reason why emulsions of silver iodide appear to be 
much less photosensitive than emulsions of silver bromide is con- 
sidered, and it is shown to be impossible to predict on theoretical 
grounds whether or no silver iodide should be more photosensitive 
than silver bromide. Johnson’s method of sensitising the appar- 
ently non-sensitive silver iodide is described. This consists in 
treating paper coated with emulsions of silver chloride, bromide, 
or chlorobromide with a soluble iodide, or by coating the paper 
with a gelatin or collodion emulsion of silver a and 
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sensitising the emulsion, after drying, with a solution containing 
an organic sensitiser such as p-methylaminophenol sulphate and 
an inorganic accelerator such as sodium sulphite. A number of 
experiments have been carried out to ascertain the nature of this 
sensitisation. It is shown that gelatin, which has a sensitising 
effect in bromide emulsions, has practically no such effect in iodide 
emulsions. Potassium iodide has a retarding effect, and emulsions 
containing an excess of this substance are non-sensitive. An 
emulsion containing no excess of silver nitrate or potassium iodide 
has been prepared and found to be sensitive. Washing to remove 
an excess of iodide does not make the ordinary iodide emulsion 
sensitive. The amount of moisture in the emulsion has a con- 
siderable effect on the sensitiveness. Generally it is found that 
sensitisation can be effected by treatment with a substance which 
will react with potassium iodide and so remove it, or remain in 
the emulsion to combine with any iodine liberated. The non- 
sensitive emulsions are found to be sensitive when a strongly 
alkaline developer is used. It is concluded, therefore, that the 
apparent non-sensitiveness of silver iodide emulsions is due primarily 
to adsorbed potassium iodide, and secondarily to the absence of a 
sensitiser, since gelatin does not fill that réle. Ordinary, apparently 
non-sensitive, silver iodide emulsions are truly sensitive when a 
sufficiently strong alkaline developer is used. J.F.S. 


Photochemical Study of Acetylchloroaminobenzene. J. H. 
MatHeEws and R. V. Wiii1aMson (J. Amer. Chem. Soc., 1923, 45, 
2574—-2584).—The decomposition of acetylchloroaminobenzene 
under the influence of the light from a quartz mercury-vapour 
lamp has been investigated in benzene, acetic acid, and alcohol 
solutions. The solvent is found to have a marked effect on the 
behaviour of the reaction. When water is added to an alcoholic 
or glacial acetic acid solution of acetylchloroaminobenzene, the 
velocity of the photo-decomposition is greatly diminished. It also 
causes the reaction to proceed as a true photochemical reaction, 
whereas in the absence of water the reactions in absolute alcohol 
and glacial acetic acid solutions proceed without the action of 
light after having been started by the light. J.F.S. 


The Photo-chlorination of Toluene. G. Book and J. Eacurt 
(Z. Elektrochem., 1923, 29, 521—527).—Toluene, chlorinated by a 
stream of chlorine at 105—110°, yields a product consisting almost 
entirely of benzyl chloride, irrespective of whether the reaction is 
carried out under the influence of light or in darkness, provided a 
chlorine “ carrier,” e.g., ferric chloride, be not present. In the 
presence of such a “carrier,” however, considerable amounts of 
o- and p-chlorotoluenes are produced. The reaction between toluene 
and chlorine in the absence of a carrier is practically suppressed if 
the temperature is reduced to —80°, and the mixture is effected in 
darkness. At this temperature, a photochemical reaction between 
these substances may be stimulated under the incidence and 
absorption of radiation comprising the orange and light green 
mercury lines. The initial reaction occurring under these con- 
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ditions probably comprises the formation of hydrogen chloride 
together with chlorotoluene or benzyl chloride. This reaction 
apparently proceeds in discord with Einstein’s photochemical law, 
as about twenty-five chlorine molecules appear to be activated 
per quantum of absorbed radiation. In general, it was observed 
that toluene and chlorine reacted with one another in darkness 
at —80° in the presence of a small amount of iodine. This reaction 
is not attributable to a sensitising effect produced by the iodine 
on the components participating in the reaction. J.8.G. T. 


Phototropy. H. Sropse (Ber. Sachs. Ges. Wiss., Math.-Phys. 
Kl., 1922, 74, 161—250; from Chem. Zentr., 1923, iii, 806—807; 
cf. Stobbe and Dietzel, A., 1923, i, 39).—A continuation and 
summary of earlier work of the author on phototropy, which is 
shown by fulgides, osazones, anils, and some stilbene derivatives. 
For every phototropic substance there is in the spectrum a region 
where a darkening in colour occurs and a region where the reverse 
effect obtains, with a neutral region between. The author supposes 
that every phototropic substance exists in two forms, conditioned 
by light and darkness, respectively. The phenomenon is only 
found in solid substances and is not, except in the case of tetra- 
chloroketonaphthalene, associated with crystalline form. 

G. W. R. 


Photoelectric Effect in Metallic Compounds. G. A. Dra 
(Bul. Soc. Stiinfe Cluj, 1922, 1, 321—324; from Chem. Zentr., 
1923, iii, 718—719).—The results of photoelectric investigations 
on a number of metallic oxides are reported. Oxides which 
are reduced with difficulty, such as the oxides of calcium, mag- 
nesium, and zinc, have a smaller photoelectric effect than the 
more easily reduced oxides of lead, copper, and tin. The photo- 
electric effect with lead oxide and zinc oxide, respectively, increases 
with the pressure up to a point where structural modification 
occurs and the effect decreases. Introduction of a hydroxyl 
group decreases the photoelectric effect. The photoelectric effect 
of metallic halides increases with the atomic weight of the halogen 
except in the case of cadmium. R 


Chemical Action Produced by Radon. III. Determination 
by a Chemical Method of the Mean Effective Path of Alpha 
Particles in Small Spheres. S. C. Linp and D. C. BARDWELL 
(J. Amer. Chem. Soc., 1928, 45, 2585—2592; cf. A., 1919, ii, 210).— 
By means of a chemical comparison method, consisting of the 
measurement of the velocity of combination of electrolytic hydrogen 
and oxygen under the influence of radium emanation (radon) in 
equilibrium with Ra-C when confined in an «-ray bulb placed at 
the centre of the reaction sphere, and also when. mixed with the 
gas, it was found that the mean effective path of the «-particles 
in the gas mixture is 0-61-0-01 times the radius of the sphere. 
A direct micrometer measurement of the walls of «-ray bulbs shows 
them to be about half as thick as indicated by the zinc sulphide 
screen radiometric method. J. F.S. 
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Chemical Action Produced by Radon. IV. Character- 
istics of the «-Ray Bulb as a Source of Ionisation. D. C. 
BARDWELL and H. A. DoERNER (J. Amer. Chem. Soc., 1923, 45, 
2593—2599; cf. preceding abstract)—The characteristics of an 
a-ray bulb in connexion with its use as a source of ionisation are 
investigated. It is shown that in order to make the corrections 
involved in the calculations made in an earlier paper (see preceding 
abstract) a knowledge of the characteristics of the «-ray bulb as a 
radiator, as affected by the tip and neck, by the thickness of the 
wall and obliquity of passage of the «-particles through it, and by 
the diameter of the bulb (reducing it to zero dimensions in order 
to afford radiation from a point source) is necessary. In addition, 
the other corrections applying to the outer sphere itself are con- 
sidered, such as the dead-arm correction and the change of ionis- 
ation intensity with the pressure. The recoil atom effect is also 
used as a correction for the results, to reduce them to the same 
condition as those obtaining outside the «-ray bulb, through which 
recoil atoms cannot penetrate. J.F.S. 


A Possible Interpretation of the Continuous -Ray 
Spectrum. L. Merrner (Z. Physik, 1923, 19, 307—312).—In 
continuation of previous work (A., 1923, ii, 675), the author discusses 
the work of Compton (A., 1921, ii, 366) and of Debye (Physikal. Z.., 
1923, 24, 161) on the scattering of homogeneous Réntgen or y-rays 
by matter, and considers that a plausible explanation of the con- 
tinuous 8-ray spectrum investigated by Ellis (A., 1922, ii, 466), 
and the author is afforded by the scattering of primary 8-rays 
ejected from the nucleus with a definite velocity characterising 
the nucleus. J.8.G. T. 


Diffusion of Radioactive Elements in Metals. L. WERTEN- 
sTEIn and H. DosproworsKa (J. Phys. Radium, 1923, 4, 
324—332).—Employing a method based on observing the variation, 
after an interval of time, in the number of scintillations produced 
by radiation penetrating through a sheet of the metal, the authors 
have determined the following values (expressed in sq. cm. per day) 
for the coefficients of diffusion, at 470°, of radioactive elements in 
the respective metals: polonium in gold, 10° (approx.) ; radium 
(B and C): in silver, 377x107; in gold, 8-210; in platinum, 
3-41 10-7. The values obtained for radium (B and C) are arranged 
in the inverse order of the respective hardnesses of the metals. 
It is suggested that the small value found for the coefficient of 
diffusion of polonium in gold is attributable to the formation of a 
compound of the two elements. - J.S.G. T. 


Problems of Hydrone and Water : the Origin of Electricity 
in Thunderstorms. H. E. Armstrone (Nature, 1923, 112, 827).— 
Polemical (cf. A., 1923, ii, 772 ; Simpson, A., 1923, ii, 822). A.A. E. 


The Electric Resistance of Pure Metals. XII. Measure- 
ments of the Electric Resistance of Indium in the Temperature 
Field of Liquid Helium. W.Tuyn and H. ONNES 
(Proc. K. Akad. Wetensch. Amsterdam, 1923, 26, 504—509),—The 
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resistances of four samples of indium have been determined at 
temperatures ranging from 1-87° (abs.) to 4:23° (abs.). A com- 
parison, in the light of the periodic classification, of the results 
obtained with analogous results for tin, thallium, lead, and mercury, 
suggests that gold and possibly some other metals do not become 
super-conducting at any temperature. J.8.G. T. 


Resistance-Temperature Coefficient of Concentrated 
Solutions of Potassium in Liquid Ammonia and the Specific 
Conductivity of Solutions of Potassium in Liquid Ammonia 
at Intermediate Concentrations. C. A. Kraus and W. W. 
LucassE (J. Amer. Chem. Soc., 1923, 45, 2551—2555).—The resis- 
tance—temperature coefficient of concentrated solutions of potassium 
in liquid ammonia has been measured from a dilution of 6 litres to — 
the saturation point. The change of the temperature coefficient 
as a function of the concentration is parallel with that previously 
observed in ‘. case of solutions of sodium in liquid ammonia 
(A., 1922, ii, 734). At higher concentrations, the temperature 
coefficient is pene Mr greater for solutions of potassium than for 
solutions of sodium, and the maximum temperature coefficient is 
found at a somewhat higher concentration. The temperature 
coefficient has been measured as a function of the temperature at 
a number of concentrations. It is found to increase as the tem- 
perature decreases, and the percentage change of the coefficient is 
greater at higher concentrations. A number of specific conductivity 
values for egnamatliaid concentrations at —33-5° are given. 

J.F.S. 


Electrical Conductivity of Concentrated Ozone—-Oxygen 
Solutions. M. Brsa (Z. Elektrochem., 1923, 29, 478).—The 
electrical conductivity of a liquid mixture of 70 vol.°% ozone and 
30 vol.% oxygen has been measured approximately at the tem- 
perature of liquid air. The results show that the specific con- 
ductivity is about 10 reciprocal ohm, that is, it is less than the 
value for water. Consequently, liquid mixtures of ozone and 


oxygen are to be regarded as non-conductors of electricity. 
J.F.S. 


Electrical Conductivity of Vapours of Salts. G.C. Scumipt 
and R. WALTER (Ann. Physik, 1923, [iv], 72, 565—593; cf. A., 1911, 
ii, 788; 1913, ii, 747; 1918, ii, 386)——The vapour pressures of 
mercuric chloride and cadmium iodide have been determined at a 
series of temperatures, the latter salt in an atmosphere of nitrogen. 
All other halides of cadmium and the halides of zinc decompose on 
heating, consequently attempts to determine the vapour pressure 
could not be made. The following results in mm. of mercury are 
recorded: mercuric chloride, 100°, 0-1099; 115°, 0-3293; 128°, 
0-696; 140°, 1-447; 155°, 3-346; 170°, 7-142; 180°, 10-212; cad- 
mium iodide, 343°, 0-0582; 350°, 0-0860; 362-4°, 0-1840; 372°, 
0-2750; 385°4°, 0-4376; 406-2°, 0-761; 426-7°, 1-343; 430°, 1-510; 
450°, 2-917. The values obtained have been compared with those 
calculated by means of the Dupré-Hertz formula and by means of 
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the Nernst formula. The agreement is not particularly good in 
either case, but that with the Nernst formula is, on the whole, 
superior to that with the Dupré-Hertz formula. The electrical 
conductivity of the vapours of the halides of zinc and cadmium, 
particularly of cadmium iodide, has been measured. It is shown that 
the values of the conductivity are strongly dependent on the time. 
In general, the conductivity increases with time, reaches a maximum, 
and then falls rapidly at first and then slowly. The reduction of the 
conductivity is not due to the distillation of a foreign substance 
from the cadmium iodide. The heated salt emits only positive ions, 
so that here a surface and not a volume ionisation is taking place. 
When heated on nickel and glass plates, cadmium iodide emits 
only positive ions, exactly as in the case when it is heated on 
platinum. The heated oxides of cadmium and zinc as well as the 
metals themselves at relatively low temperatures do not emit ions 
or electrons. The distillate from cadmium iodide is always richer 
in cadmium than the original material, and it becomes increasingly 
richer the more often the distillation is carried out. Cadmium iodide 
dissolves iodine and forms the complex CdI,. The influence of 
time on the conductivity of cadmium iodide is attributed to the 
decomposition into cadmium-ions and the complex CdI,, which 
takes place under the influence of the catalytic action of platinum, 
nickel, and glass. Since the iodine produced by the decomposition 
of the Cdl, poisons the catalyst, the velocity of reaction is reduced 
and the conductivity is diminished. J. F.S. 


Conductivities of Aqueous Salt Solutions. A. J. Artmanp 
and L. Nicxrts (Nature, 1923, 112, 862)—Comparisons have been 
made of magnitudes («’) representing the conductivity, between 
electrodes 1 cm. apart, of an amount of the solution containing 1 g. 
of water. At high concentrations, the relation «’=xy(1,000-+2)/ 
1,000d holds. This value (x 1,000) plotted against the weight molar 
concentration, x/M, gives a curve which, in the cases of potassium, 
sodium, and lithium chlorides, becomes nearly linear after x/M 
has exceeded 0-5—1. Thus, if 1,000 g. of water are placed between 
electrodes 1 cm. apart, and one of the salts in question is gradually 
added, the increase in conductance of the cell (corrected for viscosity 
change) brought about by dissolving (e.g.) an extra 0-1 g.-equivalent 
of the salt is nearly independent of the concentration of the solution 
when a certain limit of concentration has been exceeded. The 
essential difference between the authors’ and Linde’s (A., 1923, ii, 
287) method of plotting is that the former take the density into the 
conductance expression. Modification, in this particular, of Linde’s 
curves causes them to approximate in type to those found by the 
authors. A. A. E. 


Water-jacketed Hydrogen Electrode. H. (J. Amer. 
Chem. Soc., 1923, 45, 2503—2507).—A water-jacketed hydrogen 
electrode is described. The electrode is kept at constant temper- 
ature by circulating water, from the constant temperature bath, 
through the jacket by means of an air lift. The cell, which is simple 
in construction, has a single stopcock, which in various positions 
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allows the hydrogen to enter the cell, empties the cell, empties the 
potassium chloride from the salt bridge, and forms the liquid 
junction. The cell gives accurate readings reproducible to py 0-01 
with 1—2 o.c. of solution after saturation with hydrogen for three 
minutes, even with solutions of small electrical conductivity. A 
calomel cell, also water-jacketed, is described. J.F.S. 


Iron Oxide as Material for Insoluble Anodes. P. P. 
Feporé&ev [with T. Perrenxo] (Z. anorg. Chem., 1923, 130, 47— 
50).—Anodes which are highly resistant to acids and chlorine can 
be made by heating bar-iron in steam at 1,000—1,100° for eighteen 
hours. There is formed a layer of oxide in a finely crystalline con- 
dition, surrounding a core of metal which gives strength and good 
conductivity to the anode. The stage of oxidation apparently 
does not pass beyond Fe,0,. Oxidation with air does not give a 
suitable oxide layer, and a coarsely crystalline metal such as cast 
‘iron, or one containing carbon, is not suitable. Anodes prepared 
as described are not attacked when used for the electrolysis of 
concentrated sodium chloride solution. E. H. R. 


Arrangement for Electrolysis by Graded Potentials. A. 
LasstnuR (Compt. rend., 1923, 177, 1114—1116).—A battery is 
connected to the two ends of a rheostat. A (rotating) cylindrical 
platinum anode is connected, through an ammeter, to one end of the 
rheostat, the cathode (cylindrical and concentric with the anode) 
being connected to the rheostat slider. The latter is also connected 
through a 25,000 ohm resistance, a millivoltmeter, and a mercury— 
potassium chloride (or nitrate) electrode to the electrolyte, which is 
kept stirred. The resistance in the first circuit is slowly increased 
until separation of metal occurs, at which moment the millivolt- 
meter records the auxiliary potential corresponding with the par- 
ticular deposition in question. The auxiliary potential is kept con- 
stant by moving the rheostat slider. A bismuth—copper separation 
is easily effected using this method (cf. Sand, T., 1907, reo 


The Effect of Absorption of Carbon Dioxide on the Con- 
ductivity of the Sodium Hydroxide Electrolyte Employed in 
an Open Type of Cell for Producing Hydrogen and Oxygen. 
C. F. Hotmpor (Z. Elektrochem., 1923, 29, 535—537).—Particu- 
lars are given of experiments relating to the decrease of conduc- 
tivity and increase of decomposition voltage of the solution : of 
sodium hydroxide employed as electrolyte in an electrolytic cell, 
due to increase of the carbon dioxide content of the electrolyte. 
Thus, with increase of the sodium carbonate contained in the 
electrolyte from nil to 9-25 g. per 100 c.c., the specific conductivity 
of such a cell, employing polished iron electrodes, fell from 345 x 108 
to 19610? ohms? cm.-1, whilst the decomposition voltage, in 
like manner, increased from 1-69 to 1-8 volts. It is sugge that 
the electrolyte should be renewed when it contains 7-5 g. of sodium 
carbonate per 100 c.c. J. 8. G, T, 
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Surface Complications in the Corona Discharge. F. 0. 
AnDEREGG (T'rans. Amer. Electrochem. Soc. [Advance copy], 1923, 
No. 28, 349—360).—It is shown that anomalous results relating to 
ozone formation and other chemical reactions in the corona discharge, 
referring more especially to the energy employed in the discharge, 
are attributable to the complexity of the reactions occurring in the 
discharge, and to adsorption of some, at least, of the products of 
these reactions on the walls of the apparatus employed. Thus, in 
the production of ozone by means of a corona discharge in air, 
under certain conditions, ozone is formed and then nitrogen 
pentoxide accumulates. Heavy ions or molecules of low mobility 
are formed and condense on the walls of the apparatus. These 
adsorbed substances cause an increase in the density of the dis- 
charge. The oxides decompose the ozone and some of the heavy 
substances evaporate, whereby the conductivity of the discharge 
is increased. The complexity of the reactions occurring is possibly 
increased on account of sputtering. J.8. G. T. 


Magnetic Researches. XXII. Determination of Magnetis- 
ation [Magnetic Susceptibility] at Very Low 'Temper- 
atures, and the Susceptibility of Gadolinium Sulphate 
in the Region of Temperatures attainable with Liquid 
Hydrogen. H. R. Wouter (Proc. K. Akad. Wetensch. 
Amsterdam, 1923, 26, 613—-625).—Details are given of the experi- 
mental method employed, and the corrections necessary in the 
determination of specific magnetisation at temperatures attainable 


by means of liquid helium. The respective values of the magnetic 
susceptibility of gadolinium sulphate at 20-31° (abs.) and 14-68° 
(abs.) were found to be 1-0566x10% and 1-4663x10%. The 
corresponding value of the “‘true”’ Curie constant is 2-149 (-+-0-003) x 
10°. J.8. G. T. 


Magnetic Researches. XXIII. The Magnetisation of 
Gadolinium Sulphate at Temperatures attainable with 
Liquid Helium. H. R. WottsER and H. ONNES 
(Proc. K. Akad. Wetensch. Amsterdam, 1923, 26, 626—634).— 
Accurate determinations of the specific magnetisation of powdered 
hydrated gadolinium sulphate at temperatures between 1-31° (abs.) 
and 4-20 (abs.) indicate that, although the fundamental assumptions 
of Langevin’s theory of magnetisation do not hold, the results agree 
with Langevin’s formula. J. 8. G. T. 


Correlation between Boiling Point and Conductivity of 
Electrolytic Liquids. G. von Hervesy (K. Danske Vidensk. 
Medd., 1921, III, 13, 1—18; from Chem. Zentr., 1923, iii, 472— 
473).—Substances mainly of molecular structure and in consequence 
of low conductivity have low boiling points, whilst substances with 
ionic lattices are good conductors and have high boiling points. 
Hydrogen chloride is an example of the former class, and sodium 
chloride of the latter class of substances. This is explained by the 
author by the close connexion between lattice structure and heat 
of sublimation, which with the help of Trouton’s rule can be applied 
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to boiling points. The correlation between boiling point and con- 
ductivity is exemplified by the mercury and antimony halides. 
It is concluded that in valency changes or in passing from one 
member of a homologous group to another, a depression of boiling 
point implies also a decrease in conductivity. In substances with 
a purely ionic structure, ionic mobility is a factor, and a correlation 
between boiling point and conductivity is only to be expected if 
increase of boiling point runs parallel with decrease in ionic mobility. 
The low boiling points and low conductivities of the liquid hydrogen 
halides are supposed to be due to the absence of free hydrogen- 
ions in their crystal lattices. G. W. R. 


The Vapour Pressures of some Substances found in Coal- 
tar. F.S. Mortimer and R. V. Mureny (Ind. Eng. Chem., 1923, 
15, 1140—1142).—The vapour pressures of the following substances, 
viz., carbazole, phenanthrene, anthracene, fiuorene, acenaphthene, 
and naphthalene, were determined by means of the static isoteniscope 
method of Smith and Menzies, slightly modified. The pressure in 
the apparatus was fixed as required, and the melted substance after 
boiling was allowed to cool slowly until its vapour pressure was in 
equilibrium with it, as shown by the level of the liquid in the two 
arms of the U-tube being equal. The temperature corresponding 
with this vapour pressure was then read. The tabulated results are 
of considerable accuracy as indicated by the straightness of the 
log P.1/T curves. The boiling points obtained were naphthalene 
218-0°, acenaphthene 277-3°, fluorene 298-0°, phenanthrene 338-5°, 


anthracene 342-0°, carbazole 353-0°._ The phenanthrene employed 
was purified from anthracene by partial oxidation with chromic 
and acetic acids. The anthraquinone was reduced to anthranol 
and removed by washing. ‘The purified phenanthrene had m. p. 
98-0°. The latent heats of vaporisation of these compounds are 
calculated and tabulated, and compared with the results of other 
investigators. 


Fractional Distillation Apparatus. E. H. Nason (Ind. Eng. 
Chem., 1923, 15, 1188.)—A simple and robust arrangement for carry- 
ing out fractional distillation under reduced pressure consists of an 
adapter connected to the condenser and having a side branch with 
stopcock leading to the pump, and a collecting pipette fused to the 
adapter and closed at the bottom by a three-way cock. To this the 
receiver is connected and the other branch leads to the air. Whena 
fraction has been collected, this cock is turned and air allowed to 
enter the receiver, which is then changed. Meanwhile, distillation 
proceeds continuously, the distillate collecting in the pipette. C. I. 


Heat of Formation of Intermetallic Compounds. W. BiLtTz 
and ©, Haass (Z. anorg. Chem., 1923, 129, 141—160; cf. A., 1922, 
ii, 350).—The heats of formation of some intermetallic compounds 
have been determined from the heats of solution of the component 
metals and of the compounds in the acid HCI,8-8H,0 or a bromine- 
potassium bromide solution. 'The values obtained are : Na+5Cd= 
NaCd,+12-4 Cal.; Na+2Cd=NaCd,+8-5 Cal.; 3Al+Fe=FeAl, 
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+25 Cal.; 2Cu+3Cd=Cu,Cd,—1:3 Cal.; 3Cu+Sb=Cu,Sb+ 
about 2 to 3 Cal.; Sb+Cd=SbCd-+about 3 Cal.; 2Sb-+-3Cd= 
Sb,Cd,-+-about 4 Cal. The densities were found to be: NaCdg, 
5-65; NaCd,;, d? 7-07; FeAls, 3-896; Cu,Cd,, d? 9-03; 
Cu,Sb, 875; SbCd, 6-95; Sb,Cd,, d'7-03. In all cases 
except the last two, the alloy is formed from the components with a 
contraction in volume. 


Free Energy and Heat of Formation of Lead Monoxide. 
D. F. Smite and H. K. Woops (J. Amer. Chem. Soc., 1923, 45, 
2632—2637).—The H.M.F. of cells of the type H,Pt|Ba(OH),soln.| 
PbO,Pb has been measured at 25° and 45° for solutions of barium 
hydroxide of concentration 0-0766—0-2242M. An apparatus is 
described by means of which the electrolyte in the cell may be 
effectually stirred and saturated, thereby decreasing the time 
required for a cell containing a solid substance to reach equilibrium. 
The #.M.F. measurements give the free energy of PbO(s) as 
—45050 cal. at 25°, when the free energy of liquid water at this 
temperature is taken as —56560 cal. From the temperature co- 
efficient of the Z.M.F. of this cell the heat of formation of PbO(s) 
at 25° is calculated to be —52360 cal. when the heat of formation 
of liquid water at 25° is taken as —68270 cal. Temperature func- 
tions for its heat content and free energy have been derived. From 
the above value for the heat of formation of lead oxide and the 
value of its entropy of formation derived by Lewis and Randall 
from the constant-entropy principle, the free energy of PbO(s) 
at 25° is found to be —46500 cal., which is as close to the more 
accurate experimental value as are most of the free energies cal- 
culated in this way. J.F.S. 


Free Energy of Mercurides. R. H. Gerke (J. Amer. Chem. 
Soc., 1923, 45, 2507—-2512)—The partial molecular free energy 
of the electropositive atom in mercurides or a mixed crystal con- 
taining mercury has been calculated from the measured value of the 
E.M.F. of a galvanic cell, the electrodes of which consist of the 
electropositive metal and the liquid amalgam saturated with the 
mercuride or mixed crystal. The values of the partial molecular free 
energies of rubidium, potassium, lithium, sodium, and lead in their 
mercurides have been found to be —24800, —24200, —21900, — 18046, 
and —134 cal., respectively. The partial molecular free energy of 
mercury in some mercurides has been calculated from the measured 
values of the #.M.F. of amalgam concentration cells. These values 
in sodium and lead mercuride were found to be —61 and —12 cal., 
respectively. The free energies of formation of sodium and lead 
mercuride are —18351 and —280 cal., respectively. The partial 
molecular free energies of the constituents of mixed crystals of 
zinc-mercury, cadmium—mercury, and thallium—mercury have 
been calculated, the values for mercury being —35, —77, and 
—523, respectively, and for the other constituent —215, —2330, 
and —5l cal., respectively. With the exception of thallium, it 
has been found in the case of the mercurides and the mixed crystals 
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considered that the change in free energy is greater for the electro- 
positive metals than for mercury. J.F.S. 


Heat of Recrystallisation. J. A. M. van Liempr (Z. anorg. 
Chem., 1923, 129, 263—264; cf. A., 1922, ii, 623)—Alterthum 
found very large differences in the energy contents of cold-worked 
and unworked tin and copper, which he ascribed to heat of recrystal- 
lisation. The present author has determined the heats of com- 
bustion of unworked and worked tungsten, the latter having a 
degree of deformation of 99%. He found the difference in his values 
to be smaller than the experimental error. H. H. 


Heat of Vaporisation and some Equations which Determine 
the Properties of Non-associated Liquids. W. KistIakowsky 
(Z. physikal. Chem., 1923, 107, 65—73).—The heat of vaporisa- 
tion of liquids can be calculated by means of the equation Q = 
RT, log, RT,, where T, is the boiling point in absolute degrees. 
The equation, despite the fact that it contains no empirical coeffi- 
cient, is shown to give satisfactory results in the case of all non- 
associated liquids. Since the heat of association can be both nega- 
tive and positive, it follows that in the calculation of Q cases arise 
with associated liquids where the value is less than the observed 
value and others where it is greater, and a few, for example some of 
the nitriles, where the two values are alike. The above equation 
may not be used to calculate the degree of association, so long as 
the dependence of the change of 7’, on the association is unknown, 
By means of the above equation, the value of Trouton’s coefficient, 
Q/T;, is given by 1000Q/7,=8-75+-4-571 log 7,, the molecular 
elevation of the boiling point, Hy, is given by Ly=T,/log, RT,, 
Crafft’s coefficient ATd/AP is given by dlog, P/dlog, T’=log, RT, 
Walden’s coefficient, 100Q/«"M, is given by o!M=0-01167,, 
where «™M is the molecular capillary rise. The saturation pressure 
of unassociated liquids is given by log P=(7'—T’,)/T . log RT. 

J.F.S. 


Heats of Solution and of Formation of the Double Chlorides, 
CuCl,,2KCl1,2H,O; CuCl,,2RbC1,2H,O ; CuCl,,2CsCl,2H,O ; 
and of the corresponding Anhydrous Salts. A. Bouzat and 
EK. CHAvvENET (Compt. rend., 1923, 177, 1293—1295).—The salts 
CuCl,,2KC1,2H,O and CuCl,,2RbCl,2H,O were obtained by 
evaporating solutions of the component simple salts at 50°, and the 
corresponding anhydrous salts by heating the hydrates in a current 
of hydrogen chloride at 45—70°. The salt CuCl,,2CsCl,2H,O 
which loses its water at the ordinary temperature, was prepared ‘by 
evaporating its aqueous solution at 10—12°, whilst at 40° the anhy- 
drous salt resulted, either as bright yellow or as brownish-red 
crystals (giving the same heats of solution, etc.). The heats of 
solution (determined over the temperature range 9—21°) found are 
as follows: CuCl,,2KCl, —1-85 +0-15 (t—15°) cal.; dihydrate, 
—6-88+0-17 (f—15°) cal.; CuCl,,2RbCl, —3-57+0-17 (¢—15°) 
cal.; dihydrate, —11-14+0-17 (¢—15°) cal.; CuCl,,2CsCl, —5-24+ 
0-14 (¢—15°) cal.; dihydrate, —9-80 cal. at 12°. It is seen that 
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whilst for the anhydrous salts the heat of solution of the rubidium 
salt is roughly the mean of those of the potassium and cesium salts, 
no such relation holds with the hydrates. The following results 
were obtained for the heats of formation: CuCl,,2KCl+3-95 cal. 
(dihydrate, +1-91 cal.); CuCl,2RbCl, +5-57 cal. (dihydrate, 
+4-45 cal.); CuCl,,2CsCl, +6-88 cal. (dihydrate, +0-94 cal.). 
Here again, the anhydrous rubidium salt has a mean figure with 
respect to the other salts. 

The results are regarded as being less in favour of the presence 
of water of constitution than of water of crystallisation. E. E.T. 


The Theoretical Heat of Dissolution of Hydrated Salts 
(Copper Sulphate). IF. IsHixawa (J. Chem. Soc. Japan, 1923, 44, 
708—725).—H. von Steinwehr (A., 1920, ii, 589) has deduced the 
following formule for the theoretical heat of dissolution of hydrated 
salts: Q=m—c/m.T cal. (1) and 
Q=m—c/m.T .dE/dm .dm/dT. 46105 cal. (2). To provide experi- 
mental proof, the author has determined the heat of dissolution of 
copper sulphate by measuring the H.M.F. of a series of the cell : 
Copper amalgam|CuSO,,5H,O+satd. solution of the sulphate 
Hg,SO,/Hg. The #.M.F. ot a cell (A) containing the solution an 
the solid salt was expressed: H=0-34672—0-000647 (i—25)— 
0-00000198 (¢—25)?, and (dH /dT)4=—0-000647 volt/degree. Fora 
cell (B) containing the saturated solution only : H=0-34655—0-00038 
(t—25), and (dH /dT)B=—0-00038 volt/degree. For determination 
of (dE /dC)r, E.M.F. of cells containing solutions of the salt of 
different concentration were determined : LH=0-36687—0-001088 C 
(C=number of g. of the anhydrous copper sulphate in 100 g. of the 
solution), and d#/dC)=—0-001088 volt/%. The solubilities of 
copper sulphate in water were minutely determined : 17-298 g. of the 
salt dissolves in 100 g. of the solution at 20-0° (--0-01°); 17-886 g. 
at 22-5°; 18-515 g. at 25:0°; 19-128 g. at 27-5°; 19-781 g. at 
30-0°; 20-427 g. at 32-5°; and 21-085 g. at 35°; therefore C= 
g./degree 
and molecular number of water which dissolves 1 mol. of the anhy- 
drous salt at 25° is m=38-995. From these results, the theoretical 
heats of dissolution were calculated from (1) Q= —3199 cal. an 
from (2) Q= —3234 cal. respectively. K. K. 


The ‘‘b'"’ Term of Van der Waals’s Equation. W. HErz 
(Z. Elektrochem., 1923, 29, 527—529).—The author has compared 
the value of 5, (calculated from the equation 6b,—RT';,/8p,) in 
van der Waals’s equation with the value of the critical molecular 
volume,  /d;,, the symbols b, R, T, p, M and d having the customary 
significance and the subscript, k, referring to the critical state. In 
fifty-eight out of seventy-two substances investigated, the value of 
b;,/(M/d,) lies between 2-0 and 2-4, whilst the highest value, 3-31, 
occurs in the case of carbonyl sulphide, and the lowest value, 1-46, 
is associated with hydrogen chloride. Eight compounds affording 
abnormally low values of the ratio, viz., 1-46 to 1-99, are character- 
ised by the formation of associated liquids. Abnormally high values 
of the ratio characterise substances having a very low critical 
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temperature, thus neon, 2:60; hydrogen and helium, 2-65. The 
value of 6, for neon, when compared with the corresponding values 
for other members of the series of rare gases, appears to be anomal- 
ous. Examples are given illustrating that in the case of analogous 
compounds of elements arranged in the same vertical row of the 
periodic classification, e.g., water, hydrogen sulphide, and hydrogen 
selenide, the value of 5, increases as the atomic weight of the 
element concerned increases. Nitrous and nitric oxides are 
characterised by very approximately the same value of 6,, viz. | 
44-31 and 44-34, respectively. In homologous series, the value of 
b, increases with increase of molecular weight, but the increase of 
b, due to the introduction of the CH, group is not constant in any 
series examined. The author finds that 6) and M/d, the subscript 
referring to the absolute zero of temperature and the value by being 
calculated by means of van Laar’s relation by /(0-038V T'.+-1), 
are approximately equal. In a homologous series of organic 
compounds, M/d, increases a little more rapidly than by with 
increasing molecular weight. J.S. G. T. 


Some Conclusions from van der Waals's Equation. M. 
CENTNERSZWER (Z. physikal. Chem., 1923, 107, 81—96).—A 
theoretical paper in which it is shown that every substance at zero 
pressure has three characteristic volumes, of which one is equal to 
infinity and the other two are either both real or both imaginary. 
Every substance has a limiting temperature at which the pressure 
curve touches the abscissa axis in a point. Above this limiting 
temperature every substance has only a real volume at zero pressure, 
but below the temperature it has three volumes. Volumes smaller 
than the b constant of van der Waals’s equation are only conceivable 
at negative pressures. These conclusions have been examined by 
means of existing data for carbon dioxide, sulphur dioxide, and 
hydrogen chloride. The characteristic quantities for zero pressure 
are given for ten organic substances. J.F.S. 


Fluidity Relationships in the System Nitric Acid, Sulphuric 
Acid, and Water. E. C. Brneuam and S. B. Stone (J. Physical 
Chem., 1923, 27, 701—738).—The fluidities of forty-five binary and 
ternary mixtures of nitric acid, sulphuric acid, and water have been 
measured at 10°, 20°, and 40°. Several cases of both negative and 
positive curvature of the fluidity-volume concentration curves have 
been observed. The evidence favours the view that negative curva- 
ture is due to some form of dissociation, whilst positive curvature 
is brought about by solvation. The concentration of the mixture 
showing the maximum deviation from the linear fluidity-volume 
concentration curve is independent of the temperature, provided 
that only one solvate is formed, and in such favourable cases it is 
believed that this concentration may be utilised for finding the 
composition of the solvate. Concentrations of equal fluidity, 
isorrhes, differing by intervals of ten absolute units, have been 
calculated for each of the three temperatures and plotted on 
triangular diagrams. J. F.S. 
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Surface Energy of Several Salts. M. L. Dunpon (J. Amer. 
Chem. Soc., 1923, 45, 2658—-2666).—A value for the surface energy 
has been calculated from the increased solubility of small particles 
of six salts. The values obtained are lead iodide, 130, gypsum, 
370, silver chromate, 575, lead fluoride, 900, strontium sulphate, 
1,400, barium sulphate, 1,250, and calcium fluoride, 3,000. It is 
shown that a rough proportionality exists between surface energy 
and hardness, and the inverse proportion between surface energy 
and molecular volume, predicted by the Ostwald—Freundlich formula, 
has been indicated. It has been observed that fine particles may 
have their solubility diminished by an electrical charge or adsorp- 
tion effect on the surface. J. F.S. 


Surface Tension. W. Herz (Z. anorg. Chem., 1923, 129, 
265—266).—The surface tensions, yp, at absolute zero, for a number 
of non-associated organic liquids are calculated from the Ramsay- 
Shields-E6tvés formula, and compared with y,, the surface tensions 
at the boiling point. /y,; has a value varying from 3 to 4. 


Growth of Freely Suspended Gas Bubbles in Solutions 
Saturated with the same Gas. R. Frickr and W. BLENCKE 
(Z. physikal. Chem., 1923, 107, 1836—139).—A continuation of 
previous work (ibid., 1923, 104, 363). It is shown that, in vessels 
which have been thoroughly cleansed with dichromate and sul- 
phuric acid, a saturated aqueous solution of carbon dioxide evolves 
very few bubbles, but in a vessel which has been washed only with 
water there is a rapid evolution of gas. The present experiments 
were made with somewhat larger bubbles of gas than the earlier 
experiments, and it is shown that the ratio Ar(calc.)/Ar(found) 
is smaller than the value previously obtained. The relationship 
between the length of path and the growth of the bubble previously 
found is confirmed. A number of experiments with water saturated 
with air are described. J. F.S. 


Kinetic Theory of Gibbs’ Principle on Adsorption. K. F. 
HERZFELD (Z. physikal. Chem., 1923, 107, 74—80).—A theoretical 
paper in which the significance of Gibbs’ principle in connexion 
with the force of attraction is developed, and an upper limit for the 
possible elevation of the surface tension of solutions is —. 


Adsorption Isotherms. D. Rercuinstein [in part with P. 
Bernays] (Z. physikal. Chem., 1923, 107, 119—136).—A theoretical 
paper in which it is shown that the mechanistic treatment of the 
problem of adsorption as put forward by Langmuir (A., 1916, ii, 
417) is incapable of giving an explanation of the principle of dis- 
placement as put forward by the author in connexion with adsorp- 
tion (A., 1913, ii, 843). Adsorption isotherms can be deduced 
from the phenomena by means of the principle of displacement and 
an extended form of Henry’s law. An adsorption theorem is 
developed, namely, the concentrations of two substances in the 
adsorption space are in the relationship of their trans-masses, 
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where the term “ trans-mass ” is defined as that fictitious concen- 
tration in the adsorption space which would be present if Henry’s 
law were true for the conditions obtaining there. If the general 
expression for the adsorption isotherm, dx/dz=I,(a—) is formally 
brought into agreement with the principle of displacement, the 
relationship 1,=1,/(1,s+1,6+/,z) is obtained. The integration of 
the differential equation so obtained gives a relationship which 
is identical with the above adsorption isotherm. 


Adsorption of Mixed Gases by Charcoal. I. Carbon 
Dioxide and Nitrous Oxide. L. B. Ricnuarpson and J. C. 
WoopHovusE (J. Amer. Chem. Soc., 1923, 45, 2638—2653).—The 
adsorption isotherms of carbon dioxide and nitrous oxide, inde- 
pendently and in mixtures of the two, containing approximately 75, 
50, and 25% of carbon dioxide have been determined at 0° and at 
pressures up to 2,800 mm. At each point of reference on the three 
isotherms, the amounts of carbon dioxide and nitrous oxide adsorbed 
have been determined by analysis. The total amount of the 
mixture adsorbed can be calculated from the independent adsorp- 
tion isotherms of the individual gases. The ratio of the degree of 
adsorption of the two gases varies with the pressure. Only at the 
highest pressures is it found to be in inverse ratio to the molecular 
volumes of the adsorbed substances in the liquid form. Calcula- 
tions from other work make it probable that a similar ratio holds 
at very low pressures. It is shown that a gas admitted to another 
already adsorbed by charcoal replaces it rapidly at first, then with 
increasing slowness and that replacement never goes so far as to 
give an amount of the second gas adsorbed equal to that which 
would be adsorbed from a mixture of the same composition mixed 
before being admitted to the charcoal. A considerable lag in the 
adsorption isotherm obtained from carbon dioxide leaving charcoal 
compared with that obtained when the gas was entering it was 
detected. The maximum amount of lag was 5%. J.F.S. 


The Adsorptive Power of Metallic Hydroxides. I. H. von 
and R. Nitsson (Z. physiol. Chem., 1923, 131, 107—115).— 
A saturated solution of lanthanum hydroxide prepared from 
lanthanum sulphate by the action of potassium hydroxide contains 
approximately 2 mg. per litre and has a py 6-55. A saturated 
solution of aluminium hydroxide contains 10—18 mg. per litre and 
has a py 6-11 to pg 7-0—7-6, the exact figures varying according to 
the method of preparation of the hydroxide. Although lanthanum 
is more strongly basic than aluminium hydroxide, it adsorbs sac- 
charase less well, at least at py 6-0—6-4. W. O. K.. 


Theory of the Capillary Layer of a Liquid in Contact with 
its Saturated Vapour. G. Bakker (Z. physikal. Chem., 1928, 
107, 97—110).—A mathematical paper in which it is shown that 
by a comparison of the results obtained from the results of the 
thermodynamic theory on the one hand with the results from a 
continuously extended substance by use of the potential function 
—f.¢7/r, on the other, the thickness of the capillary layer in the 


ii. 24 ABSTRACTS OF CHEMICAL PAPERS. 


latter theory can be expressed by (=6A to 6-5A. This value is in 
good agreement with the way in which the force between two 
unit masses decreases with their distance apart. The mean 
value of ¢, above, gives for the thickness of the capillary layer 
¢=16H /a(p,—p.)*, where H is the surface tension, p, and p, are 
the densities of the liquid and vapour, respectively, and a is the 
coefficient of the expression for cohesion (the so-called molecular 
pressure). The value of ¢ calculated by the above equation is in 
excellent keeping with the formula H=}a{[(p,—p,)/R]*, where R is 
the number of molecular layers in the capillary layer. If for an 
isothermal change the differential equation of the energy has the 
form T'dn=de-+-prdv, in which pr is regarded as the work factor of 
the isothermally developed work in the capillary layer, then the 
condition that this is so is given by (r3+2r,8)dr3=(r3+-2r,3)dr,3, 
where r is the radius of partial surface, and 7, and r, are the radii 
of the inner and outer boundary surfaces of the capillary layer. 
The calculation shows further that ¢ changes only slightly with the 
curvature at a definite temperature. J. ¥. 8. 


Osmotic Pressure of Electrolytes. N. Bsrrrum (Z. anorg. 
Chem., 1923, 129, 323—-340).—An expression connecting the inter- 
ionic force with the osmotic pressure of an electrolyte with univalent 
ions is deduced and used to explain small individual differences in 
the osmotic properties of different salts. From this formula and 
determinations of freezing points, some ionic dimensions of the 


alkali halides are calculated and found to agree with those calculated 
from crystal measurements except in the case of sodium and lithium 
salts, which must therefore have hydrated ions in solution. In the 
case of complex ions (chlorate, bromate, nitrate, and iodate), it is 
suggested that the charge is situated, not at the centre of the ion, 
but near the surface. H. H. 


Theory of Atmolysis. J. Samesuma (J. Chem. Soc. Japan, 
1923, 44, 671—690).—The author has calculated the separation 
velocity in the case of a mixture of ideal gases being atmolysed 
under ideal conditions. For a two-component system, the following 
relations were deduced : . c%* . 2°", 
or t=(1—c)(1/b—1/a)+1/a—y/b—c/a . (l—c)*® .y® and y= 
(1—c)c%? . x*; where a(b)=volume of the pure first (second) gas 
which flows through a porous plate during unit time; c=volume 
of the first gas in one volume of the first mixed gas; tthe time 
from the beginning of atmolysis; 2(y)=volume of the first (second) 
gas in the remainder after time ¢. 

For n components system : +€n/An) 
pure gas which flows through a porous plate during unit time; 
c=volume of each gas in one volume of the first mixed gas; 
t=the time from the beginning of atmolysis; x=volume of each 
gas in the remainder after time ¢; and the subscript figures show 
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those concerning the Ist, 2nd, 3rd, . . . nth components. The 
relation between the composition of the gases and ¢ and that between 


the composition and — of the gases were shown with diagrams. 
K. K, 


Chemical Changes at the Glide Planes and Cleavage Planes 
of Crystals. G. TamMAnn (Z. anorg. Chem., 1923, 130, 87—92). 
—In mixed crystals of certain metals, the limiting composition for 
resistance to chemical agents is modified in the direction of a higher 
proportion of the noble metal by cold working or polishing. This 
is attributed to changes in the lattice structure at glide planes, 
whereby the atoms of the less noble metal become more exposed. 
An illustration of such changes occurring at a cleavage plane is 
afforded by the case of mica. Fresh cleavage planes of mica 
condense moisture uniformly and discharge an electroscope, whilst 
old cleavage planes condense water in drops and do not discharge 
the electroscope. It was supposed at one time that the ageing of 
the mica surface was due to atmospheric pollution. If that were 
the case, washing with water should restore the surface, but it is 
found, on the contrary, that ageing can be rapidly induced by 
wetting the cleavage plane. It is suggested that the change which 
accompanies ageing is an aggregation effect of the surface particles 
brought about by the condensation and evaporation of water. In 
confirmation of this view, it is shown experimentally that water 
applied to a fresh mica cleavage surface dissolves a layer 2-4 times 
as thick as one molecular layer, whilst a second application of 
water to the surface removes very much less. The chemical changes 
occurring at cleavage and fracture surfaces are probably important 
factors in the metamorphosis of rocks. E. H. 


Equilibrium between Reducing Gases and Metallic Oxides. 
I. (4) Carbon Monoxide and Tin Oxide. (2) Carbon 
Monoxide and Zinc Oxide. T. Marna (Rikwagaku Kenkyujo 
Thé, 1923, 2, 350—361).—The equilibrium which can be obtained 
in the reduction of stannic and zinc oxides with carbon monoxide 
has been studied. For obtaining equilibrium, carbon monoxide 
was gradually passed over stannic oxide, contained in an alundum 
boat in a porcelain tube, at a definite velocity, the reaction tem- 
perature being 700—950°. At this temperature, stannous oxide is 
unstable and is decomposed as follows : 28n0 —> SnO,+Sn. The 
equilibrium, Sn0,+2CO= Sn+2C0,, was established, in which 
the equilibrium constant is given by logK = —641-8/T 4+1- 084. For 
§n0,+2CO=Sn+2CO,, the heat of reaction at 800° is —5,870 cal., 
and “tor Sn (liquid) +0,=Sn0 at 800° it is —130,260 cal. The 
oxygen pressure given by SnO, at 927° is 4-47 x 10725, By the 
same process, carbon monoxide was passed over zinc oxide, but the 
reaction was not definitely examined, the reducing efficiency of the 
monoxide being very much less than that in the former case. The 
volume percentages in the resulting gases were 4-5, 6-0, and 6-59% 
at 741°, 827°, and 859°, pe sorted i The oxygen pressure of zinc 
oxide at 827° was about 1-6 x 10-2 K. K. 
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Equilibrium of Iodine and Sulphur in Carbon Disulphide 


cop 

Solution. J. Mort (J. Chem. Soc. Japan, 1923, 44, 730—738; § chr 
cf. Amadori, A., 1922, ii, 561)—The equilibrium of iodine and 
sulphur in carbon disulphide solution was studied at 10° and 

18°. No mixed crystals of the two elements in the solid I 

phase were found in the range of the author’s investigations. 11: 

a § 

sus 

Equilibria in Systems involving Calcium, Hydrogen, and § ch: 

Nitrogen. C. A. Kraus and C. B. Hurp (J. Amer. Chem. Soc., § tra 


1923, 45, 2559—2574).—The action of ammonia on calcium and 
barium nitrides has been investigated, and it is found that, contrary 
to the statement of Mentrel (Diss., Nancy, 1902), no absorption of 
ammonia by these nitrides could be observed. Calcium hydride, 
when heated with nitrogen, yields an end-product containing less 
than 10% of hydrogen, and calcium nitride, when treated in the 
same way, yields a product containing approximately 16% of 
hydrogen. ‘The dissociation pressure of calcium hydride has been 
determined at a series of temperatures, and the following values, 
expressed in cm. of mercury, have been obtained. 985°, 57-50; 
921°, 18-26; 892°, 10-80; 871-2°, 8-40; 843-6°, 4:82; 769-2°, 0-93, 
and 734-0°, 0-42. The results indicate the existence of a definite 
equilibrium involving hydrogen and calcium hydride. The third 
phase is uncertain, but the conditions of the experiments together 
with the observations of earlier investigators render it probable 
that a sub-hydride of calcium exists. An attempt is made to 
measure the dissociation pressure of calcium nitride at temperatures 
somewhat above 1,000°. Reproducible results were obtained for 
the pressure of the order 0-3—5-5 x10 cm. over the range 958— 
1,049°. These results are consistent with an energy change accom- 
panying the reaction of 113,250 cal., which agrees well with the 
heat of formation of calcium nitride at the ordinary temperature, 
as determined by Guntz and Bassett (A., 1905, ii, 300). It is 
pointed out that in all probability calcium could not have been 
present as a third phase in this equilibrium. In a system consisting 
initially of a mixture of calcium, calcium hydride, and calcium 
nitride, an equilibrium was found to exist at temperatures in the 
neighbourhood of 1,000°. Only hydrogen was present in the vapour 
phase. After continued heating at 870°, the hydrogen was ulti- 
mately absorbed completely. J. F.S. 


Theory of the Liesgang ‘‘ Rhythmic ’’ Precipitation. R. 
FRIcKE [with H. and E. (Z. physikal. Chem., 
1923, 107, 41—64).—-A theoretical paper in which it is shown that, 
by applying Fricke’s diffusion equation to the conditions obtaining 
in the formation of rhythmic precipitates, and taking account of 
the influence of the precipitation on the fall of diffusion, not only 
can the formation of rhythmic precipitates be understood and 
explained, but also the details of the form and conditions of form- 
ation can be predicted. The conclusions drawn in the consideration 
are illustrated by descriptions of experiments on the formation of 
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copper ferrocyanide, thallous iodide, lead chromate, and silver 
chromate in jellies, and lead chromate in the absence of jelly. 
J. F. 


Micelles and Colloidal Ions. J. W. McBain (Nature, 1923, 
112, 865).—All movement in an electric field can be summed up in 
a single formula which applies equally to ions, diaphragms, gels, 
suspensions, micelles, etc., and governs the movement of any such 
charged constituent relative to the solvent. There is a gradual 
transition from uncharged or isoelectric colloidal particles, through 
those which are very slightly charged, such as the neutral micelle 
in soap solution or the particles in a gold sol, to those which are 
more highly charged, like the ionic micelle of soaps, and then to 
the true ions which are fully charged. The term “ micelle” is 
more appropriate than “ colloidal ion ’”’ and “ colloidal molecule ” 
for the aggregate of soap ions containing substantial proportions of 
undissociated soap and the aggregate of hydrated neutral soap, 
respectively. A. A, E. 


Colloids of the Second Order. C. JaniczyNskr (in collabor- 
ation with M. Forponsk1, R. FRaNKowSsKI, J. ListecK1, and (MULE) 
Kiem) (Bull. Soc. chim., 1923, 33, [iv], 1392—1405).—The author 
distinguishes between colloids of the first and second order, the 
former including such substances as metals and metallic sulphides 
insoluble in water, whilst the latter comprises those substances 
which are more or less soluble. The stabilising action of gelatin on 
colloidal halides of silver (cf. Lottermoser, A., 1904, ii, 31) is adduced 
in support of this view. It is not possible to make a complete 
distinction between the two orders, because solubility differences 
exert considerable influence. But in all colloids of the second 
order a dominant part is played by the effect of the growth of the 
larger particles at the expense of the smaller, and the greater the 
solubility of the substance the further its colloidal solution is from 
the type of the first order. Colloids of the second order are regarded 
as forming a class intermediate between colloidal solutions of truly 
insoluble substances and true solutions. H. J. E. 


Colloidal Phenomena in Paints Prepared with Polymerised 
Oils. C. CorriaNnrER (Bull. Soc. chim., 1923, 33, [iv], 1558—1560). 
—Similar phenomena to those previously described (A., 1923, ii, 
137) occur in the case of paints prepared solely with polymerised 
(“ boiled”) oils. Experiments show that a similar explanation 
applies, the amount of swelling being correlated with the free acid 
of the polymerised oil. H. J. E. 


A Simple Continuously Acting Washing Apparatus for the 
Purification of Colloidal Gels. H. G. BuncrNBuURG DE JONG 
(Rec. trav. chim., 1923, 42, 1074—1076).—The gel to be washed is 
placed in a Biichner funnel, on the perforated plate, on which rests 
a second Biichner funnel, fitting easily into the first funnel. Air-free 
water is allowed to syphon upwards through this arrangement, which 
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can, if necessary, be immersed in a thermostat. The ash-content 
of agar-agar may be greatly reduced using this apparatus. 
E. E. T. 


Velocity of Chemical Reactions. J. A. CHRISTIANSEN and 
H. A. Kramers (Z. physikal. Chem., 1923, 104, 451-469).—A study 
of the mechanism of activation in unimolecular reactions. The dis- 
sociation of a gas molecule n, according to the equation n — n’+- 
n", is discussed. Assuming that n passes into the active condition a, 
which then decomposes to give n’ and n”, it is shown that the 
velocity constant k’=A . p, . &“a-‘n/27/p,, where A is the prob- 
ability per second that an active molecule decomposes, «,—e«, is 
the energy of activation, and p, and p, represent the statistical 
weight of the corresponding states. For the ordinary temperature 
and heats of activation of 10,000 to 30,000 calories, it is shown 
that the number of molecules activated by radiation cannot be 
essentially greater than 10%e@#7C,, whereas activation by col- 
lision at 1 atm. pressure and 300—500° Abs. is approximately 
10%e@k7C,, so that at small pressures the activation by 
radiation may not be neglected. This mechanism of a unimolecular 
reaction is, however, unsatisfactory, for the sum of the molecules 
activated both by collision and radiation is much too small to 
account for the measured velocities of unimolecular reactions. An 
alternative scheme, in which the assumption of a’ and a” as active 
states of n’ and n” is made, is put forward 
a” —> n” 

a’ n’’ 

and this leads to the same equation for k’, but only on the assump- 
tion that a collision between n and a’ always gives rise to a’ — n’. 
When the probability of this step is less than unity the unimolecular 
law is not obeyed, and when «=0 the reaction becomes bimolecular. 
This method of formulation leads, however, to a value for 1/A, the 
mean period of life of an active molecule, of the order 107%—10"4 
second, This time is approximately that taken by the loosely 
bound electrons in the molecule to complete one circuit of their 
orbits. It is shorter than the time of collision between two 
molecules, and hence deactivation cannot proceed by the above 
mechanism. It is suggested that the reaction takes place in the 
following elementary reactions, which entails giving up the view 
that an activated molecule exists as a definite intermediate product, 
spontaneously undergoing change into a’ and a”. Thus: 

(a) my+ng —~ —> n,'+a,'+a,”. 
The principal difference between uni- and multi-molecular reactions 
disappears, and it is suggested that thermal reactions are caused by 
collisions and hence in basis are bi- or ter-molecular. The decom- 
position of nitrogen pentoxide, which has been shown to follow the 


unimolecular law, is discussed from this point of view. A list of 
data on unimolecular reactions is given. W. E. G. 
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Velocity of Dissolution of Magnesium by Acids. M. Crenr- 
NERSZWER (Rec. trav. chim., 1923, 42, 1065—1073; cf. A., 1923, ii, 
627).—In the dissolution of magnesium in unstirred dilute hydro- 
chloric acid, there is a definite period of induction, which, however, 
is only noticeable with the more dilute solutions (e.g., N/32). The 
period of induction is little affected by temperature, but is greatly 
increased by dilution. The velocity of dissolution of magnesium in 
N/4- or N/8-hydrochloric acid is multiplied by 1-18 for a rise of 10° 
in temperature, a fact that supports the diffusion theory of dis- 
solution. The diffusion-layer, calculated from a study of the 
temperature-coefficient of dissolution (in N/4- or N/8-acid), varies 
in thickness from 33—63,, according to the speed of agitation and 
the temperature. The reaction constant of dissolution of magnesium 
in unstirred NV /4-acid shows only a slight tendency to increase with 
the volume of acid used, and even this small increase is probably 
due to secondary and not to volume effects. EK. E. T. 


Catalytic Decomposition of Hydrogen Peroxide by Ferric 
Salts. II. V.L. Bouwnson and A.C. (J. Amer. Chem. 
Soc., 1923, 45, 2493—2503; cf. A., 1921, ii, 250)—A continuation 
of previous work (loc. cit.) on the catalytic decomposition of hydrogen 
peroxide by ferric salts. The existence of an intermediate com- 
pound, H,FeO,, as previously suggested, has been confirmed by a 
spectroscopic examination of the reaction mixture. The free energy 
of formation of the ferrate-ion, FeO,”, is shown to lie in the neigh- 
bourhood of —140,000 cal. Free-energy relationships show that 
the ferrous-ferric-ion intermediate reactions postulated by von 
Bertalan are improbable (A., 1920, ii, 614). The catalytic effect of 
ferrous-ions is shown to be due solely to the fact that they are 
oxidised first to ferric salts. The molecules of ferric salt, as well 
as the ions, appear to exert catalytic activity. It is possible that 
there are two molecular forms of differing activity. The temper- 
ature coefficient of the reaction shows the critical increment of the 
reaction to be 23,960 cal., the frequency of the active radiation 
2-5 x 1014, and its wave-length 1-2y. J. F. 8. 


Promoter Action in Homogeneous Catalysis. I. Copper 
Salts as Promoters in the Iron Salt Catalysis of Hydrogen 
Peroxide. V.L. Bounson and A. C. Ropertson (J. Amer. Chem. 
Soc., 1923, 45, 2512—2522).—A number of experiments are described 
on the influence of copper salts on the catalysis of the decomposition 
of hydrogen peroxide by ferric salts. It is shown that a small 
amount of a copper salt greatly accelerates the decomposition of 
hydrogen peroxide by iron salts in acid solution. Other metallic 
salts do not appear to possess this promoter action. For a given 
concentration of iron salt, either sulphate or chloride, there is a 
maximum rate of reaction with about 1 millimol. per litre of added 
copper salt. This maximum effective concentration of the copper 
salt appears to be independent of the concentration of the iron salt. 
The extent of promoter action as measured by the ‘“ promotion 
factor,’ which is the ratio of the maximum rate to the normal rate 
for iron alone, is independent of the temperature and the concen- 
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tration of acid. The extent of promoter action is much greater for 
ferric sulphate than for ferric chloride, although the maximum rate 


obtained in each case is the same. The promotion factors for the “ 
two systems approach each other as the concentration of iron § ° 
approaches zero. ‘These facts are best explained by the following ie 
assumptions in connexion with the mechanism of promoter action. : 
The iron salt is the primary catalyst by virtue of its ability to form be 
an intermediate compound. The copper salt is a secondary catalyst, ae 
accelerating both the formation and subsequent decomposition of i 
the intermediate compound. The effect of the secondary catalyst the 
is dependent on its concentration only for very small quantities, a § ° ‘ 
maximum effective concentration being noticeable. The mechanism oa 


of the secondary catalysis is not explained. J. F.S. 


The Interaction of Ferric Salts and Sulphurous Acid, and 
its Catalysis. J. Pinnow (Z. Elektrochem., 1923, 29, 547—552). 
—Low hydrogen-ion concentration is favourable to interaction 
between a ferric salt, e.g., ferric chloride, and a sulphite, e.g., sodium 
sulphite. p-Benzoquinone, quinol, and their respective sulphonic 
acids function as carrier-catalysts in the oxidation of a sulphite to 
sulphate by means of a ferric salt, and their effects increase with 
increase in their respective amounts present. In acid solution, 
their catalytic action is less pronounced. The increased yield of 
sulphate in the presence of p-benzoquinone is not in accord with the 
suggestion of Mees and Sheppard (Z. Phot., 1904, 2, 5) that a 
dithionate is formed from benzoquinone and a sulphite. The 
authors find that benzoquinone is converted into its sulphonic acid. 
The regeneration of quinol or its sulphonic acids by means of 
sulphurous acid, and its subsequent oxidation to benzoquinone, 
can be effected only in acid solution. The process is therefore 
inapplicable to spent photographic developing solutions on account 


of their alkaline reaction. The catalytic action of p-benzoquinone # 
may be demonstrated by the colour changes occurring in the : 
solution. J. 8. G. T. 

Oxide Equilibria in Catalysis. J. M. Weiss, C. R. Downs, b 
and R. M. Burns (Ind. Eng. Chem., 1923, 15, 965—967).—Experi- tl 
ments were made to determine, in the oxidation of benzene to t 
maleic acid by oxygen in presence of vanadium oxides, the influence 0 
of the experimental conditions on the final composition of the r 
oxide catalyst. It was hoped in this way to throw some light on j 


the mechanism of such oxidations. At 400°, the catalyst finished 
as a mixure of V,O, and V,Q,, the proportion of the former increasng 
rapidly as the ratio of oxygen to benzene in the reacting gases 
increased. Even when the catalyst started as a mixture of V,O, 
and V,O,, its final composition appeared to depend only on the 
ratio of oxygen to benzene. It is suggested that catalytic action 
depends on an oscillation between V,O, and V,0O,, the dissociation 
of the former supplying activated oxygen. At temperatures higher 
than 400°, for any given ratio of air to benzene the proportion of 
VO, progressively decreases, but complete combustion also increases 
at the expense of the partial oxidation products. At lower tem- 
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peratures, the reverse is true. Complete combustion is therefore 
not dependent on the ratio of V,0; to V,O,, but on some other 
factor, such as the activation of the reacting substances. The nature 
of the chemical products of combustion is a function of some 
property of the catalyst other than mere activation of oxygen by 
dissociation of the oxide. There may be some specific relation 
between the structure and dimensions of the metallic atom and the 
structure and dimensions of the molecule of the organic compound. 
In this connexion, it is observed that, whereas in the case of benzene 
the only catalyst capable of bringing about a partial combustion is 
a vanadium oxide, more complex molecules, such as naphthalene 
and anthracene, are susceptible to a variety of catalysts. Some 
mixtures. of oxides will bring about partial combustion of benzene, 
although the constituent oxides have not this property. 
E. H. R. 


Catalytic Activity of Tin. O. W. Brown and C. O. Henke (J. 
Physical Chem., 1923, 27, 739—760).—The catalytic activity of tin 
in the reduction of nitrobenzene, o-nitrotoluene, and o-nitroanisole 
by hydrogen has been investigated. Of all the forms of tin catalyst 
investigated, that made from stannous hydroxide, prepared by the 
action of sodium carbonate on a solution of stannous chloride, was 
the most efficient. Oxidation of the hydroxide, prior to reduction 
to the metal, increased the efficiency of the resulting catalyst; the 
lower the temperature of oxidation, within the limits examined 
(150—300°), the better the resulting catalyst. The lower the 
temperature of reduction of the oxide within the limits of the 
experiments (350—237°) the better is the resulting catalyst. A tin 
catalyst in the form of rather coarse lumps is better than the 
powdered form. The behaviour of the catalyst in iron and glass 
tubes is very different, a higher temperature being necessary in 
glass tubes than in iron for the same results. Tin permits of a 
larger variation of temperature than many other catalysts. Prob- 
ably 275—294° is the best temperature for the production of 
aniline when a glass tube is used. The best rates of flow of nitro- 
benzene and hydrogen with the tin catalyst compare closely with 
those for the copper catalyst (A., 1922, ii, 833). When o-nitro- 
toluene and o-nitroanisole were used instead of nitrobenzene, yields 
of 94% and 93% were obtained of o-toluidine and o-anisidine, 
respectively. Experiments carried out in a larger apparatus gave 
yields of 99% of aniline and 98—99% of toluidine. J. F.8 


Atomic Structure and the Reflection of X-Rays by Crystals. 
D. R. Harrrer (Phil. Mag., 1923, [vi], 46, 1091—1111).—The 
mathematical analysis developed in a previous paper (this vol., ii, 
1) is applied in more detail to the problem of the intensity of 
the reflection of X-rays by crystals, and is further developed in 
connexion with an inquiry into the extent to which it is possible 
to obtain, from data relating to X-ray reflection, evidence regarding 
orientations of the orbits in the atom, and the relative phases of 
the electrons in the different orbits. The formule deduced are 
compared with the experimental results obtained by Bragg, James, 
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and Bosanquet in the case of the reflection of X-rays by rock-salt 
(A., 1921, ii, 477; 1922, ii, 184). The maximum calculated values 
of the radii of the sodium- and chlorine-ions are, respectively, 
0-65 A. and 1-22 A., compared with Bragg’s respective values, 
1:8 A. and 1-06 A. Whilst fair agreement is found between calcu. 
lated and experimental values of the orbital dimensions in the case 
of the sodium-ion, observed values in the case of the chlorine-ion 
are much smaller than the experimental values. As the contri- 
bution to the reflection by an electron in a given position with respect 
to the nucleus is the same, whatever atom the electron belongs to, 
it appears that X-ray reflection data can afford no evidence of 
relative orbital orientations or of relative electronic phases in the 
orbits. J. 8. G. T. 


Atomic Arrangement of Crystalline Elements. J. Becken- 
KAMP (Naturwiss., 11, 667; from Chem. Zentr., iii, 705).—The fine 
structure of elements is attributed to the combined influence of 
nuclear electrons and valency electrons. The nucleus has the 
tendency towards a tetrahedral grouping (face-centred, hexagonally 
close packed). The attraction of a valency electron to the nucleus 
is electrostatic, whilst the attraction normal to the plane of the 
electron orbit is magnetic. One valency electron between two 
nuclei exerts an attraction, whilst two valency electrons between 
two nuclei exert a repulsion. When the effect of the nuclei pre- 


dominates, the tendency is for a face-centred lattice (gold). Where | 
the electrostatic effect predominates, the arrangement varies from — 


group to group according to the valency, for example, space-centred 
(alkali metals), hexagonal close packed (beryllium), face-centred 
(aluminium), and the diamond type. The magnetic polarity has 
the tendency to bring the lattice lines falling in its direction into 
the closest possible arrangement. G. W. R. 


The Arrangement of Atoms and Valency in Crystals. J. 
BEcCKENKAMP (Z. anorg. Chem., 1923, 130, 69—86).—The author 
advances the theory that the distances between atoms in molecules 
and crystals are determined primarily by waves emanating from the 
atomic nuclei, secondarily by the electrostatic and electrodynamic 
forces of the outer electrons. Radiations are assumed to be set 
up by the oscillation of the protons (“‘ Uratome ”’) of the nucleus 
about one or more fixed points, and it is shown that the wave- 
length R, of the radiation is proportional to m/A,, where m is the 
number of oscillation centres and A, the atomic weight. The waves 
from the different oscillation centres will interfere, giving rise to a 
number of node-points surrounding the atom, the sharpness of 
which will diminish as their distance from the centre of gravity 
increases. Neighbouring atoms of the same kind will adjust 
themselves to bring their systems of nodes into coincidence; as 
A, increases, R, diminishes. It is shown that, for a large number 
of elements, which combine with oxygen, the ratio R,: Ro is a 
numerically simple one; thus Ryg: Ro=2:3-04; Ra: Ro=tan 
30°: 0-98; Rg: Ro=tan 30°: 1-103; Rp: Ro=1: 1-94; Rg: Ro= 
1: 2-004, when m=1 in each case. When a lighter element 
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combines with a heavier, its node-point coinciding with the 
centre of gravity of the heavier element, if the value of R for the 
lighter element is smaller than that of the heavier, the lighter 
elenient will be drawn somewhat nearer to the heavier. Like atoms 
will arrange themselves in straight lines, at the corners of an 
equilateral triangle, or at the corners of a tetrahedron, giving 
rise to a number of fundamental types of symmetry, which are 
described. 

Electron orbits are assumed to lie in octahedral planes, and the 
electrodynamic forces of the electrons have the effect of magnetic 
axes perpendicular to the orbits. The electrons tend to arrange 
themselves in astatic pairs or groups. Should one octant have one 
more electron than the other seven, the free odd electron constitutes 
a valency; if two octants have such a free electron, the atom is 
bivalent, and soon. The strength of the free valency will diminish 
with increasing atomic weight. Variable valency in an atom is 
attributed to different arrangements of the outer electrons in astatic 
groups; the case of iron is discussed in some detail. The electron 
systems of the atoms of the rare gases must be completely astatic. 
Single valency electrons can be more easily detached from the atom 
by electrical forces the greater the surface of the atom; hence gold, 
silver, and copper, which possess only a single valency electron, 
are the best conductors. The valency electrons of combined atoms 
must be assumed to form astatic groups. The node-points of certain 
atoms may perhaps be identified with the co-ordination positions 
of Werner’s theory. The possible modes of adaptation of the atoms 
in crystals to the conflicting forces, thermal, electrostatic, and 
electrodynamic, are discussed. E. H. R. 


The Polarisation of Double Bonds. (Sir) J. J. THomson 
(Nature, 1923, 112, 826; cf. A., 1923, ii, 682; Lapworth and 
Robinson, A., 1923, ii, 849).—It is held that a difference must 
exist between the action of an external electric field on singly- and 
that on doubly-bonded atoms. The electron octets round é. and 
C, in the system C,=C, have four electrons in common; some of 
the shared electrons moving from left to right under the influence 
of an external electric field may be so far displaced from C, towards 
C, that they can no longer be regarded as shared. Two so displaced 
will cause C, to be saturated, and reduce the C, octet to a sextet 
(involving unsaturation and chemical activity), whilst the remaining 
two electrons form a single linking. In the system C,-C,, how- 
ever, only two electrons are held in common; displacement of one 
from the C, octet, leaving only one binding electron, would pre- 
sumably involve ready formation of oppositely charged ions, neither 
of the carbon atoms becoming chemically active while in combination. 

Further, the objection that evidences of polarity would be re- 
stricted to the ends of a chain is valid only when the chain is entirely 
uniform. On the basis of the author’s theory, an argument is 
developed to justify the contention that the interaction of vinyl 
chloride and hydrogen chloride would be expected to yield the 
compound CH,°CHC\,. A. A. E. 
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The Bohr Atom and Covalency. N. V. Sip@wick (Chemistry 
and Industry, 1923, 42, 1203—1206).—The author replies to Smith’s 
adverse criticism (A., 1923, ii, 844) of Bohr’s atomic theory, and its 
extension by the present author to non-polar compounds (T., 1923, 
123, 725). It is pointed out, inter alia, that the dynamics of orbits 
in which more than one nucleus is concerned are such as to necessi- 
tate the subject of non-polar linkings being approached from the 
chemical side. The application of electronic ideas to chemistry 
enables all questions of structure, whether organic or inorganic, to be 
regarded from a single point of view. Smith’s treatment of the 
relation between ionisable and non-ionisable links is opposed to 
Werner’s view. The idea of effective atomic number follows from 
the conception of the existence of two kinds of valency, and is not 
a new assumption. Smith’s misconception of the rule relating the 
covalency to the position of the atom in the periodic table is referred 
to; the rule is explained at length and its application illustrated 
by reference, inter alia, to substances the respective formule of 
which, according to Smith, contradict the rule. Misinterpretation 
of the theory is possible owing to omission to take ionisation or 
probable structural modifications into account. The composition 
and structure of a molecule must be determined from its properties 
in the liquid state before these can be used to support or overthrow 
any theories of valency. A consideration of some of the physical 
properties of basic beryllium acetate leads the author to regard the 
structural formula suggested by Bragg and Morgan for this substance 
(this vol., i, 7) as untenable; an alternative structure, characterised 
by a different distribution of the electrons, is more in accord with 
these properties. J. 8. G. T. 


The Properties of Chemical Compounds and the Arrange- 
ment of the Electronic Orbits in their Molecules. C. A. KNORR 
(Z. anorg. Chem., 1923, 129, 109—140).—A theoretical discussion of 
the possible electronic orbits in the molecules of chemical compounds, 
and the effect of different orbits on their properties. The discussion 
is qualitative only, and the results obtained are generally in accord 
with those deduced from the Langmuir theory. H. H. 


Inorganic Chemistry. 


Electrolytic Production of Active Hydrogen. Y. VuNnxKA- 
TARAMAIAH and B.S. V. R. Rao (J. Sct. Assoc. Vizianagaram, 1923, 1, 
45—46; cf. A., 1923, ii, 235,482; Wendt and Landauer, A., 1922, 
ii, 369; Grubb, A., 1923, ii, 403).—By electrolysing dilute sul- 
phuric acid with a current of 3 to 15 amperes in a cell with platinum 
electrodes, one being a perforated tube of length 30 mm., internal 
diameter 1:0 mm., and external diameter 1°55 mm., while a 
current of nitrogen is passed through the perforated electrode 
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into the solution, ammonia is formed. In another form of 
apparatus, the permeability of iron to nascent hydrogen at the 
ordinary temperature is utilised; a small quantity of triatomic 
hydrogen present in the atomic hydrogen reacts with sulphur and 
forms hydrogen sulphide. A. A. E, 


Revision of the Atomic Weight of Bromine by the Complete 
Synthesis of Silver Bromide. O. Hénicscumip and E. Zinth 
(Annalen, 1923, 433, 201—230).—The stoicheiometrical relationship 
between silver and the halogens has hitherto always been found in 
modern work on atomic weights, by measuring the ratio Ag : AgHal. 
The results now communicated are therefore novel, since, in addition 
to the ratio Br : AgBr, the ratio Br : Ag is determined directly. 

An apparatus, constructed entirely of glass, is described, by means 
of which specially purified bromine is distilled, under reduced 
pressure, into glass bulbs, in which itis weighed. It is then reduced 
by means of ammoniacal ammonium arsenite solution, an excess of 
which does not matter, and the solution treated with a weighed 
quantity of silver, dissolved in nitric acid. Equivalence of the 
bromine and silver is determined nephelometrically; also, the 
silver bromide is weighed. 

As the mean of ten determinations of the ratio Br : Ag, and nine 
of the ratio Br : AgBr, the atomic weight of bromine is found to be 
79-916, on the basis Ag = 107-880. 

It is agreed with Baxter (A., 1922, ii, 377) that, contrary to the 
results of Guye and Germann (A., 1914, ii, 727), the purity of atomic 
weight silver is fully adequate. W. S. N. 


Hypobromous Acid and the Determination of Hypobromous 
Acid and Bromic Acid. E. Brumann and E. Rimperr (Bull. 
Soc. chim., 1923, 33, [iv], 1465—1473)—Hypobromous acid may 
be prepared by the action of bromine water on silver nitrate solution 
or on silver oxide, the equations given being Br,+AgNO,+H,O 
— HBrO+AgBr+HNoO, and 2Br,+Ag,0+H,0 —> 2HBrO+ 
2AgBr, and the acid is then distilled under reduced pressure at 
30—35°. Various experimental difficulties and the methods of 
obviating them are discussed. Both reactions are reversible; this 
may be shown by removal of free bromine on passing a current of 
air through the mixture when it becomes clear by solution of the 
precipitated silver bromide. Hypobromous acid, even after 
distillation, always contains bromic acid, although the latter is not 
volatile under the conditions of distillation. The bromic acid may 
be determined by adding excess of phenol, which removes the 
hypobromous acid, then titrating with sodium thiosulphate after 
addition of dilute sulphuric acid and potassium iodide. If the 
titration is carried out without the addition of phenol, the total 
of hypobromous and bromic acids is obtained and from this the 
former is estimated by difference. H. J. E. 


Mechanism of Oxidation Processes. VI. H. WieLAND 
(Annalen, 1923, 434, 185—203).—I. [With A. WrineLER and 
H. Rav.] The Activation of Oxygen by Metallic Copper—When 
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dilute aqucous solutions of carboxylic acids (acetic, pyruvic, succinic, 
malic, benzoic, or better, oxalic, lactic, malonic, fumaric and citric) 
are shaken with copper powder in an atmosphere of oxygen, the 
latter is rapidly absorbed (with oxalic acid, 3Cu absorbs 20,) and 
the acids are converted into carbon dioxide; the metal passes into 
solution, and the action, which is therefore not a catalytic one, 
ceases when dissolution is complete. Neutral substances (alcohol, 
dextrose, etc.) are only oxidised when acid is present, since the 
autoxidation of copper depends on its dissolution to form a salt 
and the metal cannot, therefore, alone, activate molecular oxygen. 
The sodium salts of the above acids, for example, are not oxidised 
by copper and oxygen. 

Asisshown by experiments conducted in an atmosphere of nitrogen, 
the hydrogen acceptor, molecular oxygen, may be replaced by 
p-benzoquinone, Methylene-blue, or potassium persulphate. The 
copper dissolves, and equivalent reduction (to quinol, etc.) occurs, 
but there is no oxidation when copper passes into solution in absence 
of molecular oxygen. 

An oxidation process similar to that observed with copper and 
oxygen occurs with cuprous salts and hydrogen peroxide. Similar 
CO,.O0, relations are observed (potassium cyanide acts as a strong 
anticatalyst). An ice-cold suspension of cuprous chloride with 
hydrogen peroxide gives a strongly oxidising brownish-yellow 
precipitate, probably identical with Moser’s copper peroxite (A., 
1914, ii, 467), which, since it is formed by the direct combination of 
cupric oxide and hydrogen peroxide, is probably OH-Cu:O-O-Cu-OH. 
With acids, it affords a cupric salt and hydrogen peroxide, and its 
oxidising properties are simply those of the latter substance. It 
plays no part in the autoxidations under discussion, in which the 
active intermediary is probably produced (R = acid radical) thus: 
CuR+HO-OH — —> R-H+Cu-0-0H or O:Cu-OH 
(again, possibly, a basic salt R-Cu:O functions as the intermediary). 

Cuprous salts, like copper, also activate molecular oxygen. 
Cuprous chloride (2 mols.) effects, similarly, the reduction of 1 mol. 
of p-benzoquinone, in presence of aqueous oxalic acid, in absence of 
oxygen: 2CuCl+2ClH-+0°0 (or O:C,H,°0) —> 2CuCl,+HO-0OH 
(or OH-C,H,-OH). Hydrogen peroxide so formed during an 
autoxidation cannot, however, be detected, since it is at once 
destroyed (cf. Traube, A., 1882, 795), but both with copper and with 
cuprous salts a cuprous—hydrogen peroxide intermediary complex is 
responsible for the autoxidations observed. 

[. [With A. WineLER.}—The Oxidation of Phosphorous Acid.— 
Aqueous solutions of phosphorous acid do not absorb oxygen, but 
do so in presence of palladium black, phosphoric acid resulting. 
For oxygen may be substituted p-benzoquinone, etc., oxygen being 
excluded. Charcoal does not act like palladium. 

Bromine does not react in dry ethereal solutions with anhydrous 
phosphorous acid, nor does dry palladium black cause absorption 
of oxygen in dry ether, whereas, on admitting traces of water, both 
reactions proceed rapidly. Similarly, palladium black, p-benzo- 
quinone, and phosphorous acid do not interact in absence of water. 
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It is therefore concluded that the reducing action of phosphorous 
acid is due, not to its absorption of oxygen, but to the loss of hydro- 
gen from a hydrate, which is the active form: O:PH(OH), —> 
PH(HO), —> 2H+O:P(OH), (cf. Mitchell, T., 1923, 


Diffusion of Sulphur Vapour in Air at the Ordinary Tem- 
perature. CHAVASTELON (Compt. rend., 1923, 177, 1040—1041, 
1217—1218).—If small pieces of rhombic sulphur are kept in contact 
with, or very near to, sheets of silver, copper, or lead, a circular 
sulphide film forms on the metal round the sulphur. Temperature, 
time, and presence or absence of light affect the result slightly. 
The effect is due to sulphur possessing an appreciable vapour 
pressure at the ordinary temperature. Silver, lead, or copper wire 
was wound round a quartz tube closed at one end, and containing 
sulphur. The whole was placed (open end inwards) inside a similar 
but larger tube. With dry air inside the apparatus, which was kept 
closed, no metallic sulphide formed at the ordinary temperature 
during nineteen months’ exposure to light. With moist air, a faint 
tarnishing was noticed. E. E. T. 


Pyrosulphates and Acid Sulphates. L. Campr and G. Bozza 
(Ann. Chim. Applicata, 1923, 13, 221—238).—None of the methods 
proposed for the preparation of pyrosulphates yields the pure salts 


with the exception of the direct synthesis from anhydrous sulphates 
and sulphur trioxide. Dehydration of the hydrogen sulphates does 
not proceed to completion, even under reduced pressure or in a 
current of sulphur trioxide. 

Sodium pyrosulphate solidifies in lustrous, translucent, white 
crystals, m. p. 400-9°, d? 2-658, begins to exhibit evident dissocia- 
tion at about 460°, and in moist air is rapidly converted into 
concentrated sodium hydrogen sulphate solution. The system 
Na,H,S,0,-Na,S,0,, with which supercooling is common, forms 
an eutectic containing 6-8 mol.% of the pyrosulphate at 182-7°. 
Sodium hydrogen sulphate has m. p. 185-7° (cf. Kendall and Landon, 
A., 1921, ii, 45). The pure pyrosulphate and also all the mixtures 
containing it in greater proportion than 10% are greenish-yellow in 
the liquid state. The dissociation of sodium hydrogen sulphate 
has been investigated by measuring the pressure of the water vapour 
emitted at different temperatures; this pressure is very slight at 
180°, and becomes equal to 1 atmosphere at a little above 320°. 

- Potassium pyrosulphate crystallises in transparent, colourless 
prisms, m. p. 414-2°, d? 2-512, and absorbs moisture from the air 
only very slowly. The solid undergoes a polymorphic transform- 
ation at 315°, assuming an opaque, porcelain-like appearance, and a 
second transformation may be detected thermally at 225°; both 
changes are frequently accompanied by marked supercooling, and 
usually proceed slowly. The eutectic temperature for the system 
K,H,S,0,-K,S,0, is 201-2°, and the corresponding composition 
14 mol.% of the pyrosulphate. The polymorphic transformations 
of the pyrosulphate in the mixtures generally escape the thermal 
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analysis owing to the sluggishness with which they occur at low 
he divergent results for the system Na,SO,- obtained b 

Pascal and Ero (A., 1919, ii, 154) and ond Lande 
(loc. cit.) depend on the fact that the former authors fused the 
mixtures in open tubes and followed the crystallisation during the 
cooling, whilst the latter melted the mixtures in sealed tubes. The 
curve of unstable crystallisation at 0O—25 mol.% of Na,SO, is 
observed (cf. Kendall and Landon) and the transition point between 
the compounds Na,SO,,2H,SO, and 2Na,SO,,9H,SO, fixed at 
546°. In the range 25—60 mol.% of Na,SO,, anomalies are 
manifested owing to dehydration of the sodium hydrogen sulphates 
occurring in the mixtures melting at the higher temperatures. The 
non-existence of any compound of sodium pyrosulphate with 
sodium hydrogen sulphate and the existence of the compounds 
2Na,S0,,9H,SO,, Na,.SO,,2H,SO,, and Na,SO,,H,SO, are confirmed. 

e results obtained for the system K,SO,— SO, differ little 
from those of Kendall and Landon (loc. cit.). Less dehydration 
occurs than with the sodium sulphate system, but anomalies occur 
at temperatures above 120°. The results indicate potassium 
hydrogen sulphate to be tetramorphous (cf. Bridgman, Proc. Nat. 
Acad. Sci., 1916, 52, 124). The double salts, K,SO,,3H,SO, and 

SO,,H,SO, are formed. 

e results obtained with the system (NH,),SO,-H,SO, coincide 

with those of Kendall and Landon. = a 3. 


The Preparation of Pure Ammonia. L. Mosrr and R. 
HERZNER (Monatsh., 1923, 44, 115—122).—Pure magnesium and 
calcium nitrides readily yield pure ammonia if allowed to fall 
gradually into gas-free water. On account of the highly exothermal 
nature of the reaction, decomposition of the gas always occurs if 
water is allowed to fall on the nitride. The only impurity present 
in the gas obtained by allowing the nitride to fall slowly into water 
is hydrogen, traces of which are formed from the traces of metal 
always present in the nitride. Commercial ammonium salts always 
contain organic matter, the carbon dioxide obtained by oxidation 
corresponding with 0-39—0-62°% of carbon in the samples examined. 
By oxidation with nitric acid or permanganate at high temperatures, 
the organic matter may be completely destroyed, and pure ammonia 
obtained from the residues. 

Ammonia from technical salts may be completely freed from 
pyridine and other organic impurities by being passed over prepared 
wood charcoal. 8. I. L. 


Decomposition of Nitric Oxide by Heating with Metals. 
E. MULLER and H. Barox (Z. anorg. Chem., 1923, 129, 309—320).— 
The action of metals on nitric oxide at high temperatures is studied. 
Copper at 500° decomposes 99-7% of the gas but the action at lower 
temperatures depends on the purity of the metal. Silver is without 
action up to 700°; iron, if reduced in hydrogen, is better than copper 
for decomposing nitric oxide, whilst brass is without action at 600", 
and decomposes only 29% at 700°. Tin has no action up to 400", 
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but then commences to act rapidly, forming a nitride, which may 
be completely decomposed at 600°. Zinc has no action below 350°; 
at 600°, the action is slow, but the decomposition is complete. 
Bismuth decomposes 74% at 400°, forming bismuth trioxide. 
Magnesium and calcium decompose the gas at 500° with the form- — 
ation of metallic oxide and nitride. Aluminium has little action 
below 600°. Manganese decomposes 68% of the gas at 400°, all 
of it at 500°, manganese nitride being formed. Chromium has no 
action below 700°, and ferrochrome (60% Cr) only 19% at 650°. 
Lead peroxide absorbs nitric oxide at laboratory temperature, form- 
ing lead nitrite. On heating, the gas is liberated, but at 200°, 
oxygen is liberated as well, and nitrogen peroxide is formed. 
Litharge is practically without action on nitric oxide, even at 650°. 
Red lead has no action on nitric oxide at laboratory temperature, 
but at 200° absorbs it almost completely, forming lead nitride 
(? nitrite). Vanadium trioxide decomposes the gas completely at 
500°, forming vanadium tetroxide. H. H. 


The Intermittent Glow of Phosphorus. K. R. Krisuna IYER 
(Chem. News, 1923, 127, 321).—The author states that the pheno- 
mena of intermittent luminosity and the propagation of luminous 
pulses exhibited by phosphorus contained in an exhausted vessel 
into which air is allowed to leak (Lord Rayleigh, A., 1921, ii, 546; 
1923, ii, 755) may be produced in an open vessel containing traces 
of inhibitors, e.g., naphthalene, carbon disulphide, turpentine, and 
light petroleum. <A simple method of exhibiting the effect as a 
lecture experiment is described. J. 8. G. T. 


Hexametaphosphates. P. Pascat (Compt. rend., 1923, 177, 
1298—1300).—Hexametaphosphate is the name usually given to 
the product of the action of heat (with subsequent rapid cooling) 
of an acid pyrophosphate or metal dihydrogen phosphate. If the 
rapid cooling is omitted, trimetaphosphate is also formed, and some 
colloidal products. Hexametaphosphates are also supposed to 
result from the interaction of alkali sulphides and the metaphos- 
phates of heavy metals. The products, however, are mixtures 
of trimetaphosphates, hexametaphosphates, and colloidal meta- 
phosphates. 

To obtain a pure alkali hexametaphosphate, a pure trimetaphos- 
phate is fused (at 700°) in a platinum crucible and the latter then 
rapidly placed in cold water. The vitreous product is free from 
colloidal material and from trimetaphosphate. 

Tri- and hexa-metaphosphates are interconverted at a definite 
temperature (607° + 2° for the sodium salts). The hexameta- 
phosphate is the form stable at high temperatures. Interconversion 
is almost instantaneous at one definite temperature, being slower 
as the temperature falls, until at the ordinary temperature no change 
occurs. The identity of the melting points of the two sodium salts 
(638°) is thus explained, as are also the details necessary for obtaining 
“ Graham’s soluble salt.’’ 

After their formation, hexametaphosphates undergo slight 
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changes (complete in sixteen hours at 648° or in six hours at 835°). 
The viscosity of their solutions increases slightly, owing to the 
formation of a little colloidal salt (1:8% and 1:2% at 648° and 885°, 
respectively). 

The hexametaphosphates are distinguished by the formation of 
complex salts of the types: M,{Fe(PQ,),], M,[Fe(PO,),], and 
M,[UO,(PO,),]. Thus, an excess of an alkali hexametaphosphate 


decolorises ferric thiocyanate, and prevents the formation of a 
colour when urany] salts and ferrocyanides are mixed. E. E. T. 


The Vapour Pressure of Arsenious Oxide. P. Smeium 
(J. Soc. Chem. Ind., 1923, 42, 466—468r).—Experiments were 
made to extend the work of Schwers (A., 1920, ii, 247) on the vapour 
pressure of arsenic in sulphuric acid solution. Using the same 
method as Schwers, but taking special precautions to prevent 
sulphuric acid being carried over mechanically, much lower results 
were obtained than those recorded by Schwers. At 60—64°, the 
vapour pressure found was 2-7 to 9X10? mm. of mercury. Using a 
similar method, the vapour pressure of pure arsenious oxide was found 
to be: at 60—61°, 2.41077; at 81—86°, 25x10; at 101—105°, 
4-610; at 117—124°, at 119—126°, 2-2x10%; at 
149—152°, 2-610 mm. To obtain hydrochloric acid free from 
arsenic for the Marsh test, it is recommended to dilute the acid to 
d 1:10, and boil it gently with precipitated copper for several 
hours, using a reflux condenser. The copper is prepared from pure 
granulated zinc and cuprous chloride dissolved in hydrochloric acid. 
The acid is then distilled over fresh precipitated copper and stored 
in Jena glass vessels. It is also recommended to use electrolytic 
hydrogen for the Marsh test. E. H. R. 


Optical Properties of Graphite and Graphitic Oxide. P. 
GAUBERT (Compi. rend., 1923, 177, 1123—1125).—Very thin 
graphite laminz result when a lamina (obtained by cleavage) is 
rubbed between two microscope slides. The laminz are trans- 
parent (if sufficiently thin), green in transmitted light, give complete 
extinction between crossed Nicols, and in convergent light give a 
black cross, without coloured rings. The crystals are optically 
negative and have a refractive index between 1-93 and 2-07. 

Graphitic oxide (green), obtained by treating graphite laminz 
with fuming nitric acid and potassium chlorate, has a crystalline 
structure (crystals, optically negative; black cross distinct). The 
oxide is stable while it contains a little nitric acid, but after washing 
with water becomes brown, grey, or yellow, when it also deflagrates _ 
on heating, giving pyrographitic acid, i.e., graphite. The dried 
oxide has a refractive index of 1-93—2. E. E. T. 


Azido-carbondisulphide. I. Formation, Preparation, and 
General Properties. A. W. Brownz, A. B. Hort, G. B. L. 
Smrrx, and F, H. Swxzzy [with Microscopical Studies by C. W. 
Mason] (J. Amer. Chem. Soc., 1923, 45, 2541—2550).—The action 
of oxidising agents on a 3°, aqueous solution of potassium azido- 
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dithiocarbonate (A., 1922, ii, 847) has been investigated ; in each case 
a 1% solution of the oxidising agent was used with 5 c.c. of the 
azido-salt (cf. Sommer, A., 1916, ii, 29). It is found that hydrogen 

roxide, after producing a green colour, gives a precipitate of azido- 
carbondisulphide (S*CS:Ns),; ozonised oxygen, potassium chlorate, 
otassium chromate, potassium persulphate, mercuric chloride, 
erric chloride (acidified), stannic chloride, acidified potassium 
permanganate, solid manganese dioxide, cerium dioxide, sodium 
nitrite, chlorine, bromine, and iodine all produce the same substance 
in greater or lesser yields. It can also be prepared by the electrolysis 
of a 20% solution of potassium azido-dithiocarbonate between a 
rotating platinum anode of 30 sq. cm. total area and a stationary 
platinum cathode enclosed in a parchment thimble with an anode 
current density of 18-6 amperes/dem.*, when relatively large 
yields are obtained. The best method of preparation consists in 
taking 5 c.c. of the clear concentrated solution of potassium azido- 
dithiocarbonate, obtained by filtering the liquid resulting from the 
interaction of 6 g. of potassium azide and 6 g. of carbon disulphide 
in 25 c.c. of water. This is diluted to 55 c.c. with water and treated 
drop by drop with a normal solution of iodine in potassium iodide 
and continually stirred until the precipitation of azido-carbon- 
disulphide is complete. An excess of iodine must be avoided. The 
precipitate is washed with water, dried by suction, and transferred 
to porous plates by a bone spatula, pressure and tapping being 
avoided, and placed in a desiccator over phosphoric oxide at 
10° or lower. 

It is a white, crystalline solid, soluble to the extent of 3 parts in 
10,000 of water at 25°; it is very unstable and particularly sensitive 
to impact and heat, more so than potassium azido-dithiocarbonate. 
It explodes with the liberation of heat, and with more smoke and less 
flame than the azido-dithiocarbonate. It undergoes spontaneous 
decomposition at the ordinary temperature, giving nitrogen, sulphur, 
and a polythiocyanogen (S:CS-N;),=2N,+2S+(SCN),. Examin- 
ation of the rate of decomposition shows that the spontaneous 
decomposition probably takes place in the two stages (SCSN;).= 
N,+8-+SCSN,°SCN ; SCSN,SCN=S+N,+(SCN),. In the spon- 
taneous decomposition, the colour changes to dark orange, passing 
through various yellow shades. The crystals are tetragonal or 
orthorhombic and have a refractive index about 1-8. It is soluble 
in the commoner organic solvents, but decomposes slowly in them. 
Dilute sulphuric acid (1 : 6) has little action on azido-carbondisulphide 
until the temperature is raised above 40°, but more concentrated 
acid decomposes it at all temperatures; hydrochloric and nitric 
acids both decompose it. It reacts with potassium hydroxide in 
much the same manner as a halogen to form the potassium salts of 
azido-dithiocarbonic acid and azido-oxydithiocarbonate, 

It reduces potassium permanganate, potassium iodate, and potassium 
iodide. On the basis of the reactions of azido-carbondisulphide 
the authors adopt the formula NiN°N-CS:S:S:CS-N-NiN suggested 
by Sommer. J.¥. 8. 
2 
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Azido-dithiocarbonic Acid. I. Formation, Preparation, 
and Properties. G. B. L. Smrrx and F. Wicoxon [with A. W. 
Brownz and with Microscopical Studies by C. W. Mason] (J. Amer. 
Chem. Soc., 1923, 45, 2604—2613).—Azido-dithiocarbonic acid, 
HS-CS:N;, a new halogenoid hydracid, has been prepared by treat- 
ment of concentrated solutions of the sodium salt with concentrated 
hydrochloric acid. It is a white or very pale yellow, crystalline 
solid; it crystallises in the monoclinic system, has a strong double 
refraction, and is readily soluble in non-aqueous solvents. It has 
the characteristic properties of a strong acid, and its strength 
approaches that of hydrochloric acid. It is easily oxidised by 
various oxidising agents, yielding the free halogenoid, (S-CS-N,),. 
In the solid form, the acid is very sensitive to both shock and to 
heat. It undergoes spontaneous decomposition at the ordinary 
temperature, in keeping with the laws of unimolecular change. 
In the dry state, this reaction is catalysed by an intermediate 
product or by the thiocyanic acid formed, but not in aqueous 
solution. The decomposition may be represented by the equation 
HS-CS:N,=HSCN+S-+N,. The solid product formed consists of 
polymerised thiocyanic acid and free sulphur. J.F.S. 


Diffusibility of Helium through Crystalline Septa. A. 
Protti and E. Boaeto-Lzra (Rend. Accad. Sci. Fis. Mat. Napoli, 
1923, [iii], 29, 111—115; cf. A., 1923, ii, 20).—At 480°, helium 
is unable to traverse plates of levo- or dextrorotatory quartz cut 
either parallel or perpendicular to the optic axis and having 
the thickness 0-3—1 mm., although the gas is able to penetrate 
ordinary or quartz glass at this temperature (cf. Williams and 
Ferguson, A., 1922, ii, 841). eo A 


The Separation of Radium and Barium. V. CHLopIneE (Bull. 
Soc. chim., 1923, [iv], 33, 1547—1551).—The values obtained by Engel 
(A., 1894, ii, 40) and by Masson (T., 1911, 99, 1132) for the solu- 
bility of barium chloride in hydrochloric acid of various concentra- 
tions were used as the basis of a method of separating the chlorides 
of radium and barium from one another. Gaseous hydrogen chloride 
is passed into a solution containing the mixed chlorides until the 
optimum concentration of the acid has been attained. This value 
depends on the “ coefficient of enrichment,” which is the ratio 
of the percentage of total radium precipitated to the percentage 
of total barium precipitated. This coefficient is a regular function 
of the percentage of the barium salt precipitated, and varies from 
3-7 to 1-3, with a corresponding precipitation of 7—8% to 55—57% 
of the total barium present. The presence of other chlorides, with 
the exception of that of lead, does not interfere with the efficiency 
of the method, which may therefore be carried out without ’ 
liminary purification of the mixed chlorides. H. J. E. 


Solubility of Potassium Perchlorate in Salt Solutions and 
the Corresponding Activity Relations. R. M. Bozorru (J. 
Amer. Chem. Soc., 1923, 45, 2653—2657).—The solubility of pone. 
ium perchlorate has been determined in 0-1N, 0-3N, and 0-6N 


INORGANIC CHEMISTRY. ii. 43 


solutions of potassium chloride, nitrate, and sulphate, sodium 
chloride, nitrate, perchlorate, and sulphate, and barium chloride 
and nitrate. The individual effects of the separate ions on the 
activity coefficient product of the potassium- and perchlorate-ions 
have been compared, and at the concentrations involved (0-:25— 
0:75) have been found to be markedly specific and enn 

J. F.S. 


The Third Form of the Ammonia-soda Process. P. P. 
FrepoT&eEv and A. Kotossov (Z. anorg. Chem., 1923, 130, 39—45; 
cf. A., 1914, ii, 268).—A third form of the ammonia-soda process 
involves the reaction between sodium sulphate and ammonium 
hydrogen carbonate, which is complicated by the existence of the 
double salt, NaNH,SO,,aq, now shown to crystallise with 3H,0. 
The equilibrium conditions for this salt pair have been studied at 
35° under a pressure of 3 atm. of carbon dioxide. Measurements 
were made of the solubility of ammonium sulphate in sodium 
sulphate solution and of sodium sulphate in ammonium sulphate 
solution (these at 15° as well as 35°), of ammonium hydrogen car- 
bonate in ammonium sulphate, and vice versa, of sodium hydrogen 
carbonate in ammonium hydrogen carbonate, and of sodium hydrogen 
carbonate in sodium sulphate solution. Three solutions are possible, 
saturated simultaneously with three salts, namely: (1) NaHCOg, 
NH,HCO,, and (NH,),S0,; (2) NaHCO,, NaNH,S0,,3H,0, 
(NH,),SO,: (3) NaHCO,, NaNH,S0,3H,0, and Na,SO,. The 
solubility of sodium sulphate in ammonia solutions at 35° was also 
determined. The disadvantage of this form of the ammonia-soda 
process is the low solubility of sodium sulphate in eae ow 


A Cesium Cupric Mercuric Chloride, Cs,CuHgCl,; the 
Failure to Prepare Cs—Cu-Cd or Cs—Cu-Zn Chlorides ; and 
the Varying Complexity of certain Triple Salts. H.L. WELLS 
(Amer. J. Sci., 1923, 6, 521—525).—The addition of strong hydro- 
chloric acid to mixed solutions of cesium, cupric, and mercuric 
chlorides, with subsequent concentration and cooling, causes the 
separation of the triple salt, Cs,CuHgCl,, in the form of black cubes, 
which when broken show a pale brownish-red colour, and thus appear 
to be strongly dichroic or pleochroic. Triple chlorides of cesium 
and copper with cadmium or zinc could not be obtained. 

A comparison of the formule of various triple salts of the metals 
of groups I and II shows that ammonium and the alkali metals 
of lower atomic weight than that of cesium tend to form more 
complex triple salts than cesium itself; this may be attributed to 
the more dibtepediies character of cesium, which gives it a 
greater combining power. 8.1. L. 


Preparation of Pure Silver Antimonide. E. J. WEExks and 
W. V. Lioyp (Chem. News, 1923, 127, 362).—When stibine, prepared 
as previously described (T., 1923, 123, 456), is washed, dried, and 
passed into a cold N/2-solution of silver nitrate, pure silver 
antimonide is deposited. J. 8. G. T. 
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Solubility and Surface Energy of Calcium Sulphate. M. L. 
Dunpvon and E. Mack, jun. (J. Amer. Chem. Soc., 1923, 45, 2479— 
2485).—Some of Hulett’s experiments (A., 1901, ii, 493; 1904, ii, 
321) on the variation of solubility with the size of the particles have 
been repeated and further experiments have been carried out with 
calcium sulphate of different sizes of particles, with the object of 
obtaining trustworthy values of the surface energy. The method 
of working consisted in adding finely powdered calcium sulphate to a 
saturated solution at 25° in otriibelion with large crystals and 
measuring the increase in concentration and the return to the 
original concentration by conductivity measurements. On adding 
particles of average size 0-3. to a solution in equilibrium with 

rticles 20—50u long, the electrical conductivity rose from 
2208 x 10-6 to 2616 x 10°* in a minute; after two days it had returned 
to 2276 x 10°, and after six days to 2213x106. This represents an 
increased concentration of 24%. It was found that grinding 
gypsum and precipitated calcium sulphate causes them to lose 
water, and since the particles added in the above experiment con- 
tained only 12% of water instead of 21-1%, it is possible that some 
of the increased solubility is due to this cause. e concentration 
can be increased if the dehydrated salt is added to the saturated 
solution without any previous fine powdering. Thus a solution 
saturated as above rose in conductivity to 2450x10~* in one day 
and to 252010 in two days on adding dehydrated crystals of 
the same sort as those with which the original solution was in 
equilibrium. Calculations from the results obtained with particles 
of calcium sulphate 0-2 and 0-5y in diameter give a value 370 ergs/ 
cm.” for the surface energy of the dihydrate of calcium — 

J. FS. 


Action of Silica and Alumina on Calcium Sulphate. (MILLE) 
G. Marcuat (Compt. rend., 1923, 177, 1300—1302).—Using a method 
similar to that employed previously (cf. A., 1923, ii, 139), the author 


and (2) CaSO,+-Al,0,;—CaAl,0,+S0,+0°50,, by measuring the 
equilibrium pressures at different temperatures (the systems 
being univariant). The first reaction begins at 870°, the second at 
940—950°, both being studied up to 1,280°. Both are very rapid: 
thus if gas is removed at 1,230°, equilibrium is restored in a few 
seconds. For the first reaction, the total gas pressure becomes 
760 mm. at 1,273°, for the second at 1,363° (extrapolation er. 


New Reaction producing Strontium. C. Marianon (Compt. 
rend., 1923, 177, 1116—1118).—The method previously used for 
the preparation of barium (A., 1913, ii, 504) has been successfully 
applied to the case of strontium, which is obtained in a pure state 
by heating silicon (2-5 parts) with strontium oxide (20 parts) in an 
exhausted iron tube at 1,250° for three hours (2:1 grams of strontium 
were actually obtained). Ferro-silicon, if sufficiently rich in silicon, 
may be used instead of silicon. E. E. T. 
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The Technical Electrolysis of Fused Carnallite. P. P. 
Frepott&ev [with N. Worontn] (Z. anorg. Chem., 1923, 130, 25—38). 
—A study of the conditions favourable for the preparation of 
magnesium by the electrolysis of carnallite. [Cf. B., Why ew 


The Preparation of Zinc by Electrolysis of Sulphate 
Solutions. P.P.FEport&ev and W. W.StTENDER (Z. anorg. Chem., 
1923, 130, 51—62).—This paper records the results of a study of 
the influence of different factors (concentration of electrolyte, 
concentration of acid, current density, temperature and impurities) 
on the efficiency of the electrolysis of zinc sulphate. ([Cf. B., 18.] 

E. H. R. 


Zinc Halide Ammines. W. Biztz and C, MESSERKNECHT (Z. 
anorg. Chem., 1923, 129, 161—175).—Compounds of the zinc 
halides with ammonia have been prepared and their vapour tensions 
determined. From these measurements, the isothermals have 
been plotted. The halides all form monoammines, diammines, 
tetra-ammines, and hexa-ammines, whilst the chloride in addition 
forms a deca-ammine. By plotting the heats of formation of the 
ammines against the valency of the halide, it is found that for the 
hexa-ammines and tetra-ammines the heats of formation are in 
the order Cl<Br<I, whilst for the diammines and monoammines, 
the reverse is the case. H. H. 


Lead Acetato-(Oxalato-)complexes and Basic Lead Salts. 
R. WEINLAND and F, Paut (Z. anorg. Chem., 1923, 129, 2483—262 ; 
cf. A., 1922, i, 981; ii, 767)—By means of replacement reactions 
carried out with the lead acetatoperchlorates previously prepared, 
some other salts have been obtained, notably the dithionate, picrate, 
nitrate, and bromate. Further, it has been found possible to 
prepare lead oxalato-salts in a similar way, having kations of the 
structure Pb,Ox (I) and Pb,Ox, (IT). (Ox=C,0,.) 


(I) | ky, = (II.) 
Pp 


Basic lead salts have also been prepared : ab are considered 
to be aquo-salts of the types | Pb< | (C10,),,H,0 and 


[Pe(< OH>?») (ClO,),. Of these, many examples, including 


dithionates, nickelicyanides, and a nitroprusside have been prepared. 
Other basic salts have been prepared, derived from the kation 
by elimination of water to give [Pb,(OH),O]" 


| Pb=O—Pb< | Salts with tervalent ions (III) 
ge | or [Pb,(OH),]” and (IV) 


Pb—OH—Pb | or [Pb,(OH),]"* are 
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also described. Finally are described salts containing the phos- 
phito-plumbo-kations (V) | pp | and (VI) 


| Pb--O=PH< 


The following salts are new: diacetatodiplumbo-dithionate, 
[Pb,(OAc),|S,0., irregular, greasy platelets; picrate, lemon-yellow, 
long tablets; bromate, irregular, very thin platelets; diacetatotri- 
plumbo-nitrate, [Pb,(OAc),|(NO),, granular, crystalline masses. 
Oxalatodiplumbo-perchlorate, | long, thin tablets ; 
nitrate, thick, irregular platelets (2H,O); trioxalatotetraplumbo- 
perchlorate, [Pb,Ox,](ClO,)..5H,O, prismatic, six-sided crystals; 
dioldiplumbo-chlorate, [Pb.(OH),|(ClO3).,H,O, large, greasy, well- 
defined prisms, dithionate (1H. 6), irregular, pearly plates, bromide 
(anhy.), whitish, microcrystalline powder, nitroprusside (2H,0), 
red cubes, nickelicyanide (anhy.), microcrystalline, pale yellow powder, 
bromate (anhy.). Tetroltriplumbo-chlorate, sharp, 
spiky crystals, dithionate (0-5H,O), rods and truncated prisms, 
bromide (anhy.), microcrystalline powder, darkening in the light, 
nickelicyanide (anhy.), irregular platelets, bromate (anhy.), light 
orange needles, basic bromate, [Pb;(OH),](BrO,),, lustrous, irregular 
six-sided platelets. Diolovotriplumbo-bromate, Pb(BrO,)2,2Pb0,H,0, 


yellow, microcrystalline powder, trioxotetraplumbo-dichromate, 
4PbO,2CrO,, fiery red powder, dioxotriplumbo-dichromate, 3PbO,2CrO,, 
deep orange-red powder, basic mitrite (0-5H,O), orange-yellow, 


tufted prisms. Di(dioldiplumbo)chlorate ferricyanide, 

exists in a brown and black form, the bromateferricyanide (1H,0) 
forms reddish-brown, irregular tablets, the hypophosphiteferricyanide 
(anhy.), bright yellowish-green powder. Di(dioldiplumbo)tetroltri- 
plumbo-tribromate ferricyanide, [Pb,(OH),](BrO,).[Fe(CN),], bright 
yellow, irregular platelets, dioldiplumbotetroltriplumbo-nitrateferri- 
cyanide, minute cubes. Dioldiplumbo-p- 
oldioldiplumbo-ferricyanide, olive- 
green and red forms. 
dirty violet powder, olacetatodiplumbo-chlorate, dioldiacetatotri- 
plumbo-chlorate, phosphitotriplumbo-bromide, phosphitodiplumbo- 
chloride, lead chlorate monohydrate, and dileadthiocyanate mono- 
hydrate. H. H. 


Metallisation of Organisms. N. D. Ze.insx1 (Compt. rend., 
1923, 177, 1041—1043).—A bee, placed in a platinum boat, and 
lightly covered with cupric oxide, was heated in a glass tube in a 
current of carbon dioxide. On removing the excess of cupric 
oxide, a copper replica of the bee was obtained, the minutest details 
of the structure being preserved. Beneath the metal was a coke- 
like mass, containing nitrogen and hydrogen. The metallised bee 
contained 48-84%, of copper. Vegetable products, e.g., leaves, 
undergo similar metallisation. The effect is ascribed to the 
volatility of cupric oxide (cf. following abstract). E. E. T. 
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Transportation of Copper in the Gaseous State and Copper 
Carbonyl. G. BerTRAND (Compt. rend., 1923, 177, 997—999).— 
Zelinski’s results in connexion with the effect of heat on organisms 
which have previously been covered with cupric oxide (preceding 
abstract) are most readily explained on the assumption that copper 
carbonyl is formed, being decomposed almost immediately, but 
being sufficiently stable to account for the alleged volatility of 
copper oxide. Ignition of animal or vegetable matter, not con- 
taining copper, using copper or brass gas burners, causes the 
introduction of traces of copper into the ash obtained, this result 
being observed in absence of halogen compounds. If carbon 
dioxide is passed over heated cupric oxide in a glass tube, no 
unusual effect is observed, but if, before passing over the cupric 
oxide, the gas first passes over red hot carbon, a red, mirror-like 
deposit of copper is produced, presumably owing to the inter- 
mediate formation of copper carbonyl. E. E. T. 


Formation of Sulphides, Selenides, and Tellurides of 
certain Metals. I. Copper Compounds. fF. Gareu (Atti 
R. Accad. Sci. Torino, 1923, 58, 193—-200).—The author confirms 
the observation made by Wicke (Annalen, 1852, 82, 145), who 
found that a piece of sulphur, wrapped in clean copper wire and 
immersed in saturated copper sulphate solution at the ordinary 
temperature, gradually becomes coated with indigo-coloured, 
crystalline copper sulphide. The copper sulphate solution, which 
need not be saturated, does not change in composition during the 
reaction. Very pure cupric sulphide may be prepared in con- 
siderable quantities by adding copper, together with rather more 
than the atomic proportion of sulphur, to neutral, aqueous cupric 
sulphate or nitrate kept boiling by means of a current of steam. 
If the proportion of sulphur added is halved, pure cuprous sulphide 
is obtained. 

In a similar manner, by the interaction of copper and selenium 
in copper sulphate solution, the selenides Cu,Se, CuSe, and Cu,Se, 
may be obtained in pure condition. The copper telluride, Cu,Te, 
may be prepared similarly. T. H. P. 


Basic Copper Sulphate. (J. Physical Chem., 
1923, 27, 789—797).—The formation of basic sulphates of copper 
has been investigated by adding various definite molecular quan- 
tities of sodium hydroxide to copper sulphate solution and analysing 
the precipitates. The results of Pickering (A., 1883, 853) have 
been confirmed, namely, that the precipitate obtained by adding 
varying amounts of sodium hydroxide, not exceeding 1-5 mols. 
per mol. of copper sulphate, is practically constant in composition, 
This precipitate has the composition CuSO,,3Cu0,4H,O, which 
may be written (CuO,H,),CuSO,,H,O. By precipitating with 
alkali as in the above case, the compound CuSO,,2Cu0,2H,0 is not 
obtained as postulated by Stearn and Young (Phil. Mag., 1843, 
[3], 23, 501). Since copper sulphate will peptise hydrated copper 
oxide and be carried down by it, there is no certainty that the 
basic salts may not contain adsorbed copper sulphate. J. F. 8. 
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Absorption of Halogens by Mercurous Salts. K. G. Naik 
and M. D. AvasarE (J. Amer. Chem. Soc., 1923, 45, 2769—2770).— 
Mercurous chloride, sulphate, and nitrate are treated with an 
alcoholic solution of iodine or bromine in excess. Mercurous 
chloride yields mercuric iodochloride, HgICl, and mercuric bromo- 
chloride, HgBrCl. The sulphate yields di-iodomercuric sulphate, 
(IHg),SO,, and a perbromide, (BrHg),SO,,Br,. The latter reacts 
with dry chlorine to give dichloromercuric sulphate, (CIHg),SO,. 
The nitrate gives a periodide, (IHgNO,),,I,, and a perbromide, 
(BrHgNO,).,Br,. The periodide, when treated with chlorine, gives 
a perchloride, (CIHgNO,),,Cly. W.S. 


Separation of Rare Earths by Basic Precipitation. VI. W. 
Pranptt and J. RAUCHENBERGER (Z. anorg. Chem., 1923, 129, 
176—180; cf. A., 1922, ii, 769).—The influence of mercuric cyanide 
and of nickel nitrate on the precipitation of the rare earth oxides 
from solutions of their nitrates by means of ammonia has been 
studied. The authors conclude that, although these and other 
salts tend to keep the rare earths, especially lanthanum, in solution 
in the presence of ammonia, the most effective for this purpose is 
cadmium nitrate. H. H 


Action of High Temperatures on some Refractory Sub- 
stances. Matianon (Compt. rend., 1923, 177, 1290—1293).— 
Various substances have been heated, in the form of pellets, in an 
electric furnace, in an atmosphere of nitrogen. Sodium aluminate, 


Na,O,Al,0, (m. p. 1,650°), is prepared by heating the appropriate 
mixture of aluminium oxide and sodium carbonate at 1,100—1,200°, 
a pure product also being obtained using’a slight excess of the 
oxide. Aluminates of the type Al,O (n+ LNag dissociate below 


1,650°, sodium oxide being lost until the simple aluminate is formed. 

Zircon, used in the natural crystalline form, does not melt at 
2,126°. At 1,800°, some dissociation occurs, dense white fumes of 
silicon dioxide being formed at 1,900°. The residue melts at about 
2,600°. Zirkite (that is, zircon containing excess of silica and 
some ferric oxide) does not melt at 1,950°. 

Tungstic oxide does not melt at 2,130°. In presence of carbon, 
it is converted into tungsten and a carbide. 

Aluminium nitride (AIN) does not melt at 2,200°. At a higher 
temperature, it dissociates into its elements, but is, under these 
conditions, only slowly affected by oxygen. E. E. T. 


Composition of the Precipitate from Partially Alkalinised 
Alum Solutions. L. B. Miter (U.S. Pub. Health Repts., 1923, 
38, 1995—2004; cf. Theriault and Clark, ibid., 181; Williamson, 
A., 1923, ii, 324)—-Varying amounts of sodium hydroxide were 
added to 0-005 and 0-02./- (in aluminium) alum solutions at room 
temperature, and to the latter at 100°. After precipitates had 
settled for half an hour, the pg value of the liquid was determined 
colorimetrically, After using a centrifuge, and decanting, the 
precipitate was treated in a centrifuge with successive 200 c.c. 
portions of water until nearly free from sulphate-ion. At this 
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point, dispersion of the precipitate commenced. Bringing the pg 
of the wash-water to that of the solution had little effect on the 
composition of the precipitate. For additions of sodium hydroxide 
up to 2°5 mols. per mol. of aluminium at room temperature, the 
composition of the precipitate was constant, and approximate to 
5A1,0,,380,. Increasing concentration of sulphate-ion over a 
wide range (by addition of potassium or ammonium sulphate), 
or increasing concentration of aluminium up to 0-1 had no effect 
on the composition of a precipitate formed at a definite pg value. 
For pg 4:0—5-5, the ratio of aluminium to sulphate in the pre- 
cipitate is constant; at higher pg values, the sulphate rapidly 
disappears. When three or more mols. of sodium hydroxide are 
added for each mol. of aluminium, the precipitate can be washed 
free from sulphate. The precipitate appears to consist of two 
components of nearly equal solubility. For 0-005M-aluminium, 
the greatest insolubility of the precipitate was found at py 6-7—7-0, 
at which point 2-75 mols. of sodium hydroxide have been added. 
On both sides of this, however, pg 5-4—8-5 are zones of great 
insolubility. Theriault and Clark’s (loc. cit.) point of greatest 
flocculation, pg 5-5 (2-4 mols. of sodium hydroxide added), is the 
point where precipitation of aluminium first approaches completion, 
and is in the region where the greatest amount of sulphate is found 
in the precipitate. In Blum’s method for the determination of 
aluminium, it is essential that sulphate should be absent, or present 
only in small amount; otherwise, a second precipitation from 
hydrochloric acid solution is necessary. Chloride is satisfactorily 
removed by ignition over a Méker burner for ten minutes. Experi- 
ments with solutions of aluminium chloride were abandoned on 
account of the formation of colloidal suspensions not flocculated 
by the prolonged use of a centrifuge. © CHEMICAL ABSTRACTS. 


The Production of Manganese by Electrolysis of Aqueous 
Solutions of its Salts. P. P. Fmporinv (Z. anorg. Chem., 1923, 
130, 18—24).—-Attempts to obtain pure manganese by electrolysis 
of manganous chloride or sulphate under different conditions were 
unsuccessful. Under the most favourable conditions, using a 
neutral or weakly acid 6-5N solution of the chloride at 5° with a 
current density of 20 amperes per sq. dcm., the deposit on the 
copper cathode contained only: about 65% of metallic manganese, 
the remainder being hydroxide. [Cf. B., 19.] E. H. R. 


Formation of Manganese Carbide from Carbon Dioxide and 
Manganese. E. MiLier and H. Barcx (Z. anorg. Chem., 1923, 
129, 321—322).—When a mixture of carbon dioxide and hydrogen 
is passed over manganese at 800°, some of the manganese is con- 
verted into manganous oxide and some into manganese carbide; 
the latter yielded methane when treated with water. The gaseous 
mixture was found to contain carbon monoxide. H. H. 


Polymorphic Transformation of Iron at 370° and the 
Possiblity of Dissolution of Cementite in «,-Iron. G. 
Strovicu (Gazzetta, 1923, 53, 674—688).—The existence at 370° 


a 
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of the point Ay, corresponding with the polymorphic transformation 
of «,- into «,-iron (La Metall. Ital., 1922, 16, 3) is confirmed by the 
results of dilatometric measurements, which exhibit anomalous 
behaviour at that point. Both the «,- and the a,-modifications of 
iron possess characteristic coefficients of expansion, so that the 
conclusions of Le Chatelier, of Charpy and Grenet, and of Driesen 
with regard to the way in which the coefficient of expansion of 
iron varies below 700° require revision. The possibility of effecting 
dissolution of cementite in «,-iron by means of maturation, in the 
field of stability of this iron, on pearlitic steels must be admitted, 
and such maturation certainly induces in the metal abnormal 
hardness, which indicates the occurrence of phenomena not yet 
observed. 


Ferric Salt as the ‘‘ Solution Link "' in the Stability of Ferric 
Oxide Hydrosol. A. W. THomas and A. FRIEDEN (J. Amer. 
Chem. Soc., 1923, 45, 2522—2532).—Ferric oxide hydrosols prepared 
from ferric chloride have been investigated with the object of 
ascertaining the quantitative relationships between the substances 
constituting the colloid and of determining the amount of electro- 
lyte required to keep the colloidal particles dispersed. It is found 
that precipitation of the sol is imminent when the ratio Fe,0,/FeCl, 
is about 21, and that this value is unaffected by dilution. It is 
shown that the stability of ferric oxide sol, stabilised by ferric 
chloride, is due to the solubility, or the solution forces, of the 
adsorbed ferric chloride in the dispersion medium, rather than to 
the mutual repulsive forces of the particles presumed to reside in 
their electrical charges of like sign. The so-called “ meta-iron ” 
sol of Péan de St. Gilles (J. pr. Chem., 1855, [1], 66, 137) is one in 
which the particles of the dispersed phase are less hydrated than 
those in Graham’s ferric oxide hydrosol. J.F.S. 


Mechanism of the Mutual Precipitation of certain 
Hydrosols. A.W. Tuomas and L. Jounson (J. Amer. Chem. Soc., 
1923, 45, 2532—2541).—The mutual precipitation of ferric oxide 
and silicic acid sols and ferric oxide and arsenic trisulphide sols 
has been investigated. It is shown that the precipitating ratios 
depend on the peptising agent. There is chemical equivalence 
between the peptising agents of ferric oxide hydrosol peptised by 
ferric chloride and silicic acid sols peptised by sodium silicate, 
provided the ratio of peptising agent to the dispersed phase falls 
within a certain range. Outside this range, the precipitation is 
erratic. Ferric oxide-silicic acid sol precipitations showing chemical 
equivalence between the peptising agents at maximum precipitation 
exhibit little variance in precipitation ratios with dilution, whilst 
those showing a divergence from chemical equivalence approach 
the chemical equivalence on dilution. The mutual precipitation of 
ferric oxide-silicic acid sols is due to the removal of the peptising 
agents by chemical action between them. Qualitative experiment 
shows that the mutual precipitation of arsenious sulphide hydrosol 
and ferric oxide hydrosol may be due to the chemical reaction 


( 
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8+2Fe”. This, however, has not been confirmed 
quantitatively. J. ¥. 


Solubility of Nickel Sulphate by the Floating Equilibrium 
Method. F.C, and J. A. (Ind. Eng. Chem., 
1923, 15, 967—969)—The method for determining solubility 
described by Dundon and Henderson (A., 1922, ii, 552) was used 
for measuring the solubility at different temperatures of hydrated 
nickel sulphates. The new method gives results in good agreement 
with those obtained by the gravimetric method and is much more 
rapid. The following results in g. of anhydrous nickel sulphate 
per 100 g. of water were obtained : NiSO,,7H,O: —4-25°, 27-335; 
—2-0°, 23-366; 0°, 26-189; 6°, 30-282; 15-65°, 35-491; 25°, 
40-594; 30°, 43-568; NiSO,6H,O (blue): 31-71°, 45-299; 40°, 
47-528; 50°, 52-166; 53-25°, 54-041; NiSO,,6H,O (green) : 58-21°, 
55-389; 60-11°, 55-557; 79-75°, 64-476; 94-22°, 72-597. 

E. H. R. 

System Chromium-Carbon. O. Rurr (Z. Elektrochem., 1923, 
29, 469—474).—A criticism of Nischk’s paper (A., 1923, ii, 762), 
in which it is stated that the carbide of chromium richest in chromium 
has the formula Cr,C. In an earlier paper (A., 1918, ii, 399), Ruff 
and Foehr have shown that a carbide, Cr,C,, exists and can be 
prepared in quantity. After a discussion of the data furnished 
in both papers, the author maintains his assertion as to the 
existence of Cr,C,. J. F.S. 


Iso- and Hetero-poly-acids. XIX. Molybdi-phosphites 
and -pyrophosphates. The Structure of Phosphorous Acid. 
A. RosENHEm™M and M. Scwarrro (Z. anorg. Chem., 1923, 129, 
196—205 ; cf. this vol., ii, 54; Rosenheim, Weinberg, and Pinsker, 
A., 1914, ii, 58)—Heteropolymolybdates similar to the hetero- 
polyvanadates have been obtained of the general formule 
2R,0,P,0,,12M00,,2H,O0 (ammonium, potassium, sodium, and 
lithium) and 2R,0,P,05,5M00,,2H,0 (potassium, ammonium, and 
guanidinium) for the phosphites and 2R,0,P,0,;,12Mo00,,7H,O 
(sodium and lithium) for the pyrophosphates. 

[With A. IraLtENER.}—By measurements of depression of freezing 
point and elevation of boiling points of aqueous solutions of phos- 
phorous acid, it is concluded that phosphorous acid may be repre- 
sented as H,(P,O,H,) in complete analogy with H,(P,0,) for 
pyrophosphoric acid. There is thus a complete series of ions 


containing phosphorus: (PO,)**++, (HPO,)**, (H,PO,)* H,PO, 


d (PH phosphate phosphite hypophosphite or 
an oxide 
H. H. 
Complex Chlorotungstates. O.CoLLENBERG and K. SAaNDVED 
(Z. anorg. Chem., 1923, 130, 1—17).—The only derivatives of 
tervalent tungsten known are the potassium salt, K,W,Cl, and 
the corresponding ammonium, rubidium, cesium, and thallium 
salts prepared from it by double decomposition (A., 1913, ii, 328 ; 
1914, i, 944). It is now shown that in these salts the tungsten 
is present as part of a complex anion and a number of new com- 


> 
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pounds have been prepared from the potassium salt by double 
decomposition with different chlorides. The complex character 
of the potassium salt was proved qualitatively by ion migration 
experiments. The freezing point depression in aqueous solutions 
of the salt K,W,Cl, indicated that not more than four ions are 
formed by dissociation of the salt, and conductivity experiments 
were confirmatory. The complex chlorotungstates are strong 
reducing agents; solutions of gold, silver, mercury, and copper 
salts are readily reduced, and powerful oxidising agents oxidise 
the tervalent tungsten to tungstic acid. With ferric salts, this 
reaction is quantitative, and can be used for the analysis of the 
complex salts of tervalent tungsten. The stability of the complex 
ion, W,Cl,’’’, is shown by the fact that the potassium salt interacts 
with cadmium, copper, and silver salts in presence of strong ammonia 
to form ammines without precipitation of any tungsten hydroxide. 

The following new compounds are generally sparingly soluble 
in water; their most concentrated aqueous solutions have an 
intense green colour, becoming yellower on dilution. At lower 
temperatures, the solutions are fairly stable, more so in presence 
of hydrochloric acid. The figures in brackets indicate solubility 
at 20° per 100 c.c. of solution. [Cr(NH dark 
thin, microscopic, rectangular prisms; [Co(NH,),]W,Cl,,6H 
(0- 96), bright green, microscrystalline [Ag(NH5)0} 
is very unstable towards water and air, losing ammonia and deposit- 
ing metallic silver. Cu( ag (1: 85) forms a finely 
crystalline powder. Cu( NH 3) NH ly, #,0 (2-4), a green, crystal- 
line powder. NEW ch (2- 17). Cd(NH,),KW,Cl, (1-9). 
The pyridine compound H Cl, (4-7), forms brownish- 
green, metallic, tabular crystals : th e "hexamethylenetetramine com- 
pound, (C,H. (0-2), is a yellowish- crystalline 
powder; tetramethylammonium CN Cl, (1-18), 
-brown, microscopic crystals ; ),W, 

igh solubility); trimethylamine dark 
pyramidal prisms; dimethylamine compound, 
Cl, (8-25), dark greenrhombohedra ; aniline compound, 
"ai, (0-37), greenish-yellow leaflets; phenyltrimethyl. 
ammonium compound, (NMe,Ph),W,Cl, (0- 21), a voluminous, 
greenish-yellow, crystalline powder ; p-tolylirimethylammonium com- 
pound, (C,H,Me-NMe,),W,Cl, (0:48), yellowish-green, striated 
prisms ; trimethylsulphine compound, (SMes),W,Cl, (0-24), a bright 
green, crystalline powder. 

A solution of “hy free acid, H,W,Cly, was obtained by interaction 
of the thallium salt and hydriodic acid, but the acid could not be 
isolated. The solubility of the potassium salt, K,W,Cly, at 20° 
is 15-4 g. per 100 c.c. of solution. E. H. R. 


Solubility of Titanic Acid in Alkali Hydroxides and in 
Alkali Carbonates. Crystalline Titanium Oxychloride. V. 
AvGER (Compt. rend., 1923, 177, 1302—1304).—The two com- 
pounds, Na,Ti05,4H,0 and K,Ti0,,4H,0, described by Demoly 
in 1849 are shown not to exist. The approximate solubility of 


- 
— 


NS OPS De DAO HAV Ada 


ii. 53 


INORGANIC CHEMISTRY. 


titanic oxide in alkali hydroxides, etc., has been studied, using 
either the hydrated oxide or titanic chloride. The results are as 
follow (figures refer to mg. of TiO, dissolved in 100 c.c. of solution) : 
Sodium hydroxide : 10%, 2—2-5; 36%, 6—10. Potassium hydr- 
oxide : 10%, 30—45; 40%, 70—90. Sodium carbonate (saturated) 
does not dissolve titanic oxide. Sodium hydrogen carbonate (10%), 
25. Potassium carbonate: 30%, 2; saturated solution, 30. (All 
the titanic oxide present in the last three solutions is precipitated 
on diluting and boiling.) Potassium hydrogen carbonate, saturated 
solution, 700. 

When 1 part of titanic oxide is fused with 40 parts of sodium 
hydroxide, and the cooled melt extracted with water, the only 
crystalline material obtained is a hydrate of sodium hydroxide. 
A little titanic oxide remains in solution, the majority being pre- 
cipitated even from concentrated solutions. Fusion of titanic 
oxide with potassium hydroxide, etc., affords a metastable solu- 
tion of a titanate (containing up to 1,800 mg. of oxide per 100 c.c.), 
but this deposits most of its titanium (leaving about 100 mg. in 
solution) in a few hours. Fusion of titanic oxide with sodium 
carbonate also gives metastable solutions, containing 25—10 mg. 
of oxide per 100 c.c., all of this being precipitated on keeping. 
When titanic chloride is added to a mixture of potassium hydrogen 
carbonate and its aqueous solution, as much as 2,000 mg. per 
100 c.c. of titanic oxide remain in solution, 1,300 mg., however, 
being precipitated in a few hours. A double carbonate is probably 
present in the more concentrated solutions. 

If a solution of titanic chloride in concentrated hydrochloric 
acid is evaporated in the cold, over sulphuric acid, an oxychloride, 
TiO,,HC1,3H,0, or Ti(OH),Cl,2H,O is deposited as large, colourless, 
rhombohedral plates, decomposed in moist air. E. E. T. 


Reduction of Thorium, Zirconium, and Titanium 
Dioxides. O. Rurr and H. Brintzincer (Z. anorg. Chem., 1923, 
129, 267—275).—The reduction of these oxides by means of metallic 
calcium and sodium at high temperatures was studied. At 900— 
950°, sodium alone will not reduce the oxides to any great extent, 
although calcium gives yields of from 90—100%. The best results 
were given by a mixture of calcium and sodium containing 30% 
of the latter, H. H. 


Hainium or Jargonium. T. L. Waker (Nature, 1923, 112, 
831).—A suggestion that Sorby’s “ jargonium ”’ (1869) may have 
priority over either hafnium or celtium. A. A. E. 


Separation of Hafnium from Zirconium. G. Hrvrsy and 
V. T. Jantzen (Chem. News, 1923, 127, 353—355).—Detailed 
accounts are given of the preparation of ammonium zirconium 
fluoride and ammonium hafnium fluoride from alvite, and of the 
separation of hafnium from this mineral by the double fluoride 
method (A., 1923, ii, 570), employing the ammonium double 
fluorides in place of the potassium double fluorides as previously 
described. J. 8. 
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Iso- and Hetero-poly-acids. XVIII. Vanadioiodates, 
Vanadioperiodates and a few Vanadiophosphates. The 
Alkalimetric Determination of Vanadic Acid. A. RosENHEIM 
and K. H. Yane (Z. anorg. Chem., 1923, 129, 181—195; cf. A., 
1922, ii, 47).—By introducing vanadium "pentoxide into a boiling 
aqueous solution of iodic acid, the acids V,O;,1,0;,4H,O oe 
V,0;,21,0;,10H,O were obtained according to the amount of 
iodic acid used. The potassium, ammonium, and guanidinium 
salts of these acids are described. Similarly, by using alkali 
periodates and vanadates, the sodium, potassium, and ammonium 
salts of the type 3R,0,2V,0;,1,0,,eH,O were obtained. By using 
phosphates and vanadates, if care be taken that the phosphates 
are sufficiently dilute (2—3 normal), it is possible to obtain salts 
of the types 2R,0,V,0;,P,0;,7H,O and R,0,2V,0;,P,0;,7H,0. 
Conductivity measurements were made to ascertain the structures 
of the various anions. 

Vanadic acid is best determined in solution by the addition of 
excess of sodium hydroxide followed by back titration with sulphuric 
acid at 100°, using «-naphtholphthalein as indicator. Iodic acid is 
also estimated by this method, so that a mixture of the two may 
be analysed by adopting the above procedure, and then reducing 
iodate to iodide and determining this with silver. H. H. 


The Gravimetric Ratio of Antimony to Antimony Tetroxide. 
J. Kwop (Z. anal. Chem., 1923, 63, 181—188).—Pure antimony was 
treated with nitric acid and subsequently converted into the 
tetroxide by ignition at 800—900°. The purity of the product 
was determined by the iodine-thiosulphate method. The results 
agree with a mean value of 122-04 for the atomic weight of 
antimony. A. G. P. 


Gold-Chromium Alloys. R. Vocren and E. Trine (Z. 
anorg. Chem., 1923, 129, 276—292).—The temperature-composition 
diagram for gold-chromium alloys is given in full. Three kinds of 
mixed crystals are distinguished, one rich in chromium, and two 


rich in gold. No compounds of definite composition are formed. 
H. H. 


Chemistry of the Platinum Metals. IV. Alkali-Ruthenium 
Double Sulphites. II. H. Remy and C. Bremmeyer (Z. anorg. 
Chem., 1923, 129, 215—242; cf. A., 1922, ii, 857)—The prepar- 
ation of the following new double sulphites of ruthenium and the 
alkali metals is described : potassium trisulphitoruthenate, 

K,[Ru(SO3)g], 
dark green needles; sodiwm undecasulphitodiruthenate, 
yellowish-white crystals; sodium ruthenoruthenisulphite, 
dark blue, amorphous powder. In addition, a method of analysis 
of these salts, involving the determination of the ruthenium as 
tetroxide and the sulphur as barium sulphate is rn “ 
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Mineralogical Chemistry. 


Bitumen of Judza. ThejSensitivity of Bitumen to Light 
as a Function of its Degree of Dispersity. J. Errrera (Bull. 
Soc. chim., 1923, 33, [iv], 1409—1414).—Bitumen which is sensitive 
to light appears to contain three distinct substances, «-, B-, and 
y-bitumen, of which only the last is sensitive. The author regards 
bitumen as a “ polydispersoid,” the sensitive portion being that 
which is in the form of a disperse colloid. It is the portion with 
the greatest sulphur content, and this appears to be correlated with 
polymerisation, molecular and colloidal bitumen being the extremes 
between which are found intermediates of various degrees of asso- 
ciation. Isolation of any one of these probably has a coagulating 
action. The conclusions are confirmed by evidence from measure- 
ments of viscosity and of molecular weight, dialysis, and sensitive- 
ness to light. Ultra-filtration is suggested as a method of separating 


the light-sensitive colloidal bitumen from the molecular portion. 
H. J. E. 


Analytical Chemistry. 


Application of the Quinhydrone Electrode to Electrometric 
Acid-base Titrations in the Presence of Air, and the Factors 
Limiting its Use in Alkaline Solution. V.K. La and T. R. 
Parsons (J. Biol. Chem., 1923, 57, 613—631).—Measurements of 
the pq of solutions of hydrochloric, acetic, and boric acids and 
of acid potassium phosphate have been made with the quinhydrone 
electrode, and the results have been compared with those obtained 
with the hydrogen electrode. In buffered solutions more acid than 
Ya 8-0, the quinhydrone electrode gives trustworthy results, pro- 
vided that no rapid oxidising or reducing agents are present. With 
more alkaline solutions, the results are untrustworthy. This is 
mainly due to the autoxidation of quinol and to its weak acidic 
properties. E.S8. 


New Methods of Determining Chlorine, Bromine, and 
Iodine in Organic Compounds. I. Hydrogenation Method. 
H. ter and J. (Rec. trav. chim., 1923, 42, 
1093—1096).—The halogen derivative to be analysed (20—50 mg.) 
is placed, in a small platinum boat, near the left-hand end of a quartz 
tube 80 cm. long, the other end of the tube being plugged loosely 
with cotton wool. A mixture of ammonia and hydrogen is passed 
through the tube from left to right, and the tube to the right of 
the boat heated to redness over a distance of about 20cm. Heating 
is then commenced to the left of the boat, which, during the course 
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of about twenty minutes is progressively heated until no further 
decomposition occurs. The whole of the halogen element present, 
even in the case of iodine, is converted into ammonium halide, which 
condenses in the right-hand end of the tube. The latter is washed 
out with water, the solution acidified with acetic acid, any hydrogen 
oe removed by boiling, and the halogen estimated by Volhard’s 
method. 

‘Explosive substances are mixed with six times their weight of 
oxalic acid before being analysed, whilst volatile liquids are intro- 
duced in small tubes such as are used in ordinary combustions. 
With a tube partly packed with platinised quartz, very low results 
are obtained. EK. E. T. 


Determination of Dissolved Oxygen in the Presence of 
Iron Salts. A. M. Busweit and W. U. GaLLaHER (Ind, Eng. 
Chem., 1923, 15, 1186—1188).—The Winkler method for the deter- 
mination of dissolved oxygen in water depends on the oxidation 
of bivalent manganese in alkaline solution, and the liberation of 
iodine from potassium iodide in acid solution by the oxidised manga- 
nese. If iron is present, however, it will be in the ferric state in 
consequence of the preliminary use of potassium permanganate to 
oxidise nitrites, etc., and will itself liberate iodine from potassium 
iodide. Hence too high a value for the dissolved oxygen present is 
obtained in this case and as the action of ferric iron on the iodide 
solution is incomplete and depends on the concentration, temper- 
ature, and other conditions, no correction can be applied. An 
investigation of the effect of the presence of iron salts on the Levy- 
Mohr method, in which the dissolved oxygen is allowed to oxidise 
ferrous iron in alkaline solution, showed that in this case no error . 
was introduced. C. I. 


Determination of Sulphite and Thiosulphate by Oxidation 
with Nascent Bromine. C. Mayr and J. Pryruss (Z. anorg. 
Chem., 1923, 127, 123—136).—Nascent bromine liberated from an 
acid bromide~bromate mixture, oxidises sulphurous acid according 
to the equation: SO, + Br, + H,O =SO,+2HBr; and thiosul- 
phuric acid according to the equations : 8,0,--H,0+Br,=2HBr+ 
SO,-+8 and Thus Na,SO,=2Br 
and Na.S,0,—8Br. By using an excess of standard bromide- 
bromate solution, sulphites may be estimated in the absence of air 
and excess of bromine used to liberate iodine which may be deter- 
mined with standard thiosulphate. 

Advantage may be taken of the fact that iodine oxidises thio- 
sulphates to dithionates, whilst bromine oxidises them to sulphates, 
to determine sulphites and thiosulphates in one and the same solu- 
tion, using the equivalents Na,3SO,=2I and Na,S,0,=—2I, together 
with those given above and calculating the amounts of sulphite and 
thiosulphate from the simultaneous equations so obtained. H. H. 


Determination of Hyposulphite. BrotHErton & Co., Lrp. 
(Chemistry and Industry, 1923, 42, 1131).—In an iodometric method 
proposed for the determination of sodium hyposulphite, the reaction 
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proceeds according to the equation: 3Na,8,0,+4KI0,+2Ki= 
3I,+3Na,S0,+3K,S80,. Six g. of potassium iodate and 10 g. 
of potassium iodide are dissolved in about 500 c.c. of water in a 
litre flask, 300 c.c. of N/10-sodium thiosulphate solution is added, . 
the mixture is diluted to about 950 c.c., and 2 g. of the sample of 
hyposulphite is added from a weighing bottle. The whole mixture 
is then diluted to 1,000 c.c., shaken until the hyposulphite is dis- 
solved, and the excess of thiosulphate titrated in an aliquot portion 
(100 c.c.) with N’/10-iodine solution. The method cannot be applied 
to sodium hyposulphite which contains decomposition products or 
sodium carbonate. W. P. S. 


Determination of Ammoniacal Nitrogen in certain Nitro- 
genous Materials and particularly in Proteins and Products 
of Proteolysis. J. Frorpevaux (Compt. rend., 1923, 177, 1043— 
1046).—The method previously described (A., 1922, ii, 454) has been 
improved. ‘The material is distilled, in presence of aqueous lithium 
carbonate, keeping the volume of liquid in the distilling flask con- 
stant by continued addition of water. The distillate is collected 
in a series of graduated flasks containing known quantities of 
standard acid. The distilling flask is heated in a calcium chloride 
bath kept at 110°. The results are calculated as before, and are 
satisfactory with proteins, uric acid, amino-acids, and carbamide; 
special procedure is necessary in the case of some compounds 
(diphenylamine, oxamide, etc.). K. E. T. 


Determination of Nitrate Nitrogen in the Presence of 
Calcium Cyanamide and some of its Derivatives. K. D. 
JacosB (Ind. Eng. Chem., 1923, 15, 1175—1177).—The determination 
of nitrogen present as nitrate in soil extracts by reduction with 
Devarda’s alloy is interfered with by the presence of cyanamide 
derivatives. These, however, can be eliminated :—urea by decom- 
position with urease, and calcium cyanamide, dicyanodiamide and 
guanylurea by precipitation with silver sulphate, when an accurate 
estimation becomes possible. [Cf. B., Jan.] C. I. 


Determination of the Residual Nitrogen in the Blood. J. 
Mrnicu (Biochem. Z., 1923, 142, 266—273).—The residual nitrogen 
of various types of mammalian blood has been determined by 
Pregl’s method after removing the proteins by precipitation with 
trichloroacetic, phosphomolybdic, phosphotungstic, and meta- 
phosphoric acids, and with uranium acetate. The most consistent 
results were obtained with the first-mentioned acid, whilst meta- 
phosphoric acid gave the least trustworthy figures, and the other 
reagents were intermediate between these extremes. No propor- 
tionality was observed between the quantity of precipitant used 
and the residual nitrogen found. Variations in the latter are not 
solely due to differences in degree of precipitation. J.P, 


Detection of Small Quantities of Nitric Acid in Poisoning 
Cases. C. Guiauiotro (Ann. Chim. Analyt., 1923, 5, 325).— 
Tissues that have been in contact with nitric acid are stained blue 
by treatment with a sulphuric acid solution of diphenylamine. 
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The lining of the stomach responds to the test if it has been in 
contact with acid of a greater strength than 0:1%. A.R. P. 


Determination of Organic Phosphorus. E. J. Baumann 
(Proc. Soc. Exp. Biol. Med., 1922, 20, 171—173).—The loss by 
volatilisation of phosphorus experienced with Bloor’s or Bell and 
Doisy’s method is avoided by using 0-2 c.c. of 30% hydrogen 
peroxide and eight drops of sulphuric acid solution. After removal 
of most of the water by evaporation on a water-bath, Bell and 
Doisy’s colorimetric method is used for the determination. 

CHEMICAL ABSTRACTS. 


Determination of Phosphorus in Organic Materials. (MLuz) 
J. GAROLA (Ann. Chim. Analyt., 1923, 5, 326—328).—The loss of 
phosphorus during the incineration of organic materials containing 
it may be avoided by mixing 5 g. of the substance with 0-2 g. of 
light calcined magnesia and a little water, drying the mixture on a 
sand-bath, and heating it to dull redness until the residue is free 
from carbon. It is then dissolved in hydrochloric acid, the solution 
filtered, and the phosphorus precipitated as magnesium ammonium 
phosphate by the addition of an ammoniacal solution of ammonium 
citrate. This process is considerably quicker than the usual 
Kjeldahl ice A. R. P. 


Determination of Phosphoric Acid by Means of Uranyl 
Acetate Solution. G. JanpzR and K. Reen (Z. anorg. Chem., 
1823, 129, 302—305).—The phosphate is precipitated as uranyl 
ammonium salt by the addition of a slight excess of uranyl acetate. 
The precipitate is filtered, washed, and redissolved in sulphuric 
acid (about 25%). The solution is heated to incipient ebullition 
and then reduced with aluminium as previously described (this 
vol., ii, 65). The quadrivalent uranium is then reoxidised to the 
sexavalent condition by means of potassium permanganate of 
known strength, every atom of available oxygen used being equiva- 
lent to 1 mol. of uranyl ammonium phosphate. H. H. 


Modification of the Bell-Doisy-Briggs Method for Colori- 
metric Determination of Phosphoric Acid. B. SsotzEma and 
H. Grete.ine (Chem. Weekblad, 1923, 20, 658—659).—The method 
(cf. A., 1920, ii, 769; 1922, ii, 718) is now applied to cases such as 
foodstuffs, urine, etc., in which a preliminary destruction with 
sulphuric acid is necessary. Comparison is made with a standard 
phosphoric acid solution to which the reagents used in the destruc- 
tion (sulphuric acid, potassium and copper sulphates) are added in 
the same proportions. Since the depth of colour is not proportional 
to the phosphoric acid present, a correction graph is eek 6 8 


Separation of Phosphates from Fluorides. E. MiéiiEer and 
W. Wacner (Z. anorg. Chem., 1923, 129, 306—308).—The usual 
method is to precipitate the neutral phosphate as silver salt, remove 
excess of silver with sodium chloride, and then precipitate calcium 
fluoride. The authors criticise the method of neutralising the 
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solution before adding the silver nitrate. With Methyl-orange as 
indicator, neutrality is obtained at NaH,PO,; with phenolphtha- 
lein, at Na,HPO,. As the silver salt is Ag,PO,, free hydrogen-ions 
are liberated during the precipitation, causing solution of the silver 
phosphate to the extent of 37%. If the solution is neutralised to 
Methyl-orange after addition of the silver solution, some silver 
oxide is included in the precipitate. The authors therefore recom- 
mend neutralisation with alkali hydroxide, followed by acidification 
with a very small quantity of nitric acid. H. H. 


Determination of Arsenic in Organic Compounds. A. 
KrrcHer and F. von Ruppert (Ber. Deut. pharm. Ges., 1923, 33, 
185—186).—It has been suggested by Stollé and Fechtig (A., 
1923, ii, 335) that the authors’ method for determining arsenic in 
neosalvarsan (A., 1921, ii, 130) is liable to errors due to the passage 
of iodine-fixing organic substances into the absorption tube and the 
loss of arsenic on boiling to remove sulphur dioxide. The con- 
cordance of results obtained by the authors’ method and that of 
Stollé and Fechtig proves the above contention to be groundless. 

W. 'T. K. B. 


Mixtures Absorbing Carbon Monoxide. A. Prurti (Rend. 
Accad. Sci. Fis. Mat. Napoli, 1922, [iii], 28, 91—96).—The author 
has investigated the ability to absorb carbon monoxide exhibited 
by a number of different mixtures, the best results being obtained 
with cuprous chloride mixed with fine charcoal, granules of pumice, 
and powdered soda-lime. This mixture is stable in the air and 
absorbs, per 100 g., 3,960 c.c. of carbon monoxide. ye 


Determination of Radium in Natural Titano-niobates. A. 
Karz and §. Lomparp (Compt. rend., 1923, 177, 1036—1037).— 
The difficulty of obtaining a solution containing the constituents 
of minerals of the titano-niobate type has led to the following 
method: The ground mineral is treated with hydrofluoric acid, 
the product being evaporated to dryness, and fused with potassium 
hydrogen sulphate until sulphuric anhydride vapours cease to be 
evolved. The cooled fused mass is mixed with sodium sulphate or 
even with lithium sulphate as well, to depress the melting point to 
the minimum obtainable, the whole is raised to a red heat, cooled, 
broken into pieces, and so transferred to a Pyrex glass tube. By 
heating at 500—600°, the product becomes completely liquid, and 
the radium content may be determined in the usual way, the 
emanation being displaced, using a current of air, and freed, before 
measurement, from acid fumes, by being passed over soda-lime 
heated at 150°. E. E. T. 


Gravimetric and Volumetric Determination of Potassium. 
W. Strexuer and A. Juneck (Z. anal. Chem., 1923, 63, 161— 
180).—Comparison is made of a number of methods of determining 
potassium. Precipitation as potassium cobaltinitrite does not lead 
to concordant results. The precipitate produced by the addition 
of sodium cobaltinitrite to potassium salts contains varying pro- 
portions of sodium, presumably as the salt K,NaCo(NQ,),. It is 
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shown, however, that potassium can be precipitated completely 
from solution by this means and can be determined in the pre- 
cipitate by the perchlorate method. Satisfactory results are 
obtained by reduction of the perchlorate by (1) titanous sulphate, 
(2) fusion with potassium nitrate and sodium hydroxide, and 
(3) fusion with hydrazine sulphate and sodium hydroxide, and titra- 
tion of the chloride produced with silver nitrate. Sodium and 
potassium can be determined together by determining the mixed 
chlorides volumetrically, and subsequently precipitating the 
potassium as perchlorate, which is reduced to chloride and titrated 
with silver nitrate. Concordant results can be obtained by pre- 
cipitation of potassium as the hydrogen tartrate and titration 
with sodium hydroxide. The picric acid method is not of sufficient 
accuracy owing to the solubility of potassium picrate in the 
solutions used. Ck, 
Determination of Potassium in Potassium Salts. Marsan 
Gérsxi (Przemysl Chemiczny, 1922, 6, 311—312; from Chem. 
Zenir., 1923, iv, 488).—Directions are given for the determination 


of potassium in potassium salts by the perchloric acid method. 
G. W. 


A New Qualitative Test for Sodium. I. M. Ko.ruorr 
(Pharm. Weekblad, 1923, 60, 1251—1255).—The pyroantimonate 
test for sodium is not very sensitive, and is trustworthy only in 
the absence of heavy metals and salts of ammonium and the 


alkaline earths. Magnesium uranyl acetate, which has long been 
employed for the micro-chemical detection of sodium, may be 
employed in ordinary qualitative analysis, and in 50% alcohol 
solution will detect as little as 50 mg. of sodium per litre. The 
reagent is very suitable when potassium salts are present, and 
will indicate 0-5% of sodium in a potassium salt; salts of ammonium, 
lead, zinc, aluminium, magnesium, and the alkaline earths do not 
interfere, and the reagent may be used directly to detect sodium 


Determination of Cesium as Perchlorate. E. Murmann 
(Ocsterr. Chem. Ztg., 1923, 26, 164).—About 0-5 g. of cesium nitrate 
is dissolved in 50 c.c. of water, an excess of 10% perchloric acid is 
added, and the mixture is evaporated. The residue of caesium 
perchlorate, when cold, is treated with a small quantity of water 
containing perchloric acid, collected on a weighed filter, washed 
successively with 50° alcohol (containing a drop of perchloric 
acid), 95% alcohol, and ether, then dried at 100°, and weighed. 
Sulphates and potassium, rubidium, barium, and ammonium salts 
must not be present. W. P.S. 


New Method of Titrating Silver and Halogen-Ions with 
Organic Dyes as Indicators. K. Fasans and O. Hasset (Z. 
Elektrochem., 1923, 29, 495—500).—Very dilute solutions of the 
alkali salts of fluorescein and its halogen substitution products 
show characteristic colour changes in the presence of silver halide 
sols, when the solutions contain an excess of silver-ions. The 
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colour change is attributed to the association of the dye anion 
with the excess silver-ions which are adsorbed by the silver halide. 
By this association, the electron sheaths of the dye anions undergo 
a similar change to that brought about in the formation of their 
silver and other salts. The colour change, brought about in the 
“onpony of an excess of silver-ions, can in some cases be reversed 
y an excess of halogen-ions. The halogen-ions in such cases 
displace the dye anions from the silver halide surface. The ease 
with which this occurs depends, on the one hand, on the adsorb- 
ability of the halogen-ion, and, on the other, on the adsorbability 
of the dye anion. In the case of the halogen-ions, the adsorbability 
increases in the order I’, Br’, Cl’, and in the case of the dye anions 
in the order fluorescein, dibromofluorescein, eosin, di-iodofluorescein, 
and erythrosin. On account of this behaviour, these substances 
can be used as indicators in the titration of halogen-ions with 
silver-ions. In the case of chlorides, fluorescein alone may be used, 
the concentration of indicator should be about 1/300000M, and 
the titration carried to a red colour. In the case of bromine and 
iodine, dibromofluorescein and eosin may be used, the concentration 
of the indicator (eosin) being 1/30000/, the titration being carried 
to a violet colour. In a mixture of chloride and iodide, the iodide 
alone can be titrated with eosin as indicator and the sum of the 
two halogen-ions with fluorescein as indicator. J. F.S. 


Determination of Calcium by the Opacimetric [Nephelo- 
metric] Method. C. Cu&NnEvEav and R. Boussu (Compt. rend., 


1923, 177, 1296—1298).—A continuation of previous work (A., 
1920, ii, 327). It is shown that suspended calcium oxalate pre- 
cipitates obey, within certain limits, the general optical laws for 


turbid liquids, and that the determination of calcium by the 
nephelometric method is always possible, but necessitates careful 
preliminary experiments. E. E, T. 


Lead. VIII. The Microchemical Detection of Lead. L. T. 
FarruHatt (J. Biol. Chem., 1923, 57, 455—461).—Behrens and 
Kley’s “ triple nitrite test,’ which depends on the formation and 
recognition of the crystalline hexanitrite of potassium, copper, 
and lead [K,CuPb(NO,),], is employed. The conditions for carry- 
ing out this test on the ash from biological material containing 
traces of lead have been standardised. Amounts as small as 
lp g. may be detected. E. 8. 


Electro-analytical Determination of Thallium by Means of 
the Anodic Deposition of Thallic Oxide. W. DieTERLE (Z. 
Elektrochem., 1923, 29, 493—495).—Using the method previously 
described by Gutbier and Dieterle (A., 1923, ii, 880), the author has 
investigated the determination of thallium by anodic deposition of 
thallic oxide. ‘The following method is recommended: a solution 
containing 0-1—0-5 g. of thallous nitrate and 0-1 g. of free nitric 
acid is placed in a roughened platinum dish, diluted to 100 c.c. 
with water, and either 10 c.c. of absolute alcohol or 5—10 c.c. of 
rectified acetone added, The dish is made the anode in the 
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electrolysis, and the cathode is a disk of platinum of 12 em.? which 
is rotated at 300 revolutions per minute. The electrolysis is carried 
out at 60—62° directly from a single lead accumulator. After ten 
hours, the voltage is raised to 2-5—3-0, and a current of 0-05 ampere 
passed for a short time. The deposit, which is firm, is washed 
with water and dried at 160—170°, preferably in an electrically 
heated oven, but in any case reducing gases must not come into 
contact with the deposit. When dry, the dish is cooled in a 
desiccator and weighed rapidly, since the deposit is somewhat 
hygroscopic. The method is good, the results being associated 
with an error of +0:2%. J. ¥. 8. 


The Quantitative Separation from a Complex Mixture of 
Very Small Quantities of Copper, Zinc, Nickel, and Cobalt. 
G. Bertranp and M. Moxraenatz (Bull. Soc. chim., 1923, [iv], 
33, 1539—1547)—A method of separating traces of copper, zinc, 
nickel, and cobalt from mixtures is described in detail. It is based 
on the precipitation of the hydroxides of the metals by ammonia 
in the presence of calcium hydroxide. In the case of zinc, a crystal- 
line compound of the formula (OH:+Zn:0),Ca,nH,O is obtained, 
but the precipitate given by each of the other metals may be a 
mixture of the hydroxide of that metal with a calcium compound. 
Experimental results for comparison of the method with standard 
procedure are given; these good agreement. 


The Solubility of Mercuric Sulphide in Ammonia and Its 
Influence on the Tests for Mercury and Arsenic. C. 
GuieLioTto (Ann. Chim. Analyt., 1923, 5, 326).—In toxicological 
analysis, the organic matter is destroyed by heating with sulphuric 
acid; this solution, after treatment with hydrogen sulphide for 
the precipitation of arsenic and mercury, yields a mixture of 
sulphur and organic sulphur compounds. If the precipitate is 
extracted with ammonia to dissolve any arsenic, all the mercury 
will also dissolve owing to the presence of the sulphur and organic 
sulphides, and on subsequent treatment for arsenic by the Marsh 
test no mirror will be obtained if mercury is present. Thus neither 
arsenic nor mercury may be detected. The solution should be 
again evaporated with sulphuric acid and the heating continued 
for some time; subsequent treatment according to the usual 
methods will then give satisfactory separations. A. R. P. 


Determination of Aluminium and its Separation from 
other Metals. G. and B. (Z. angew. Chem., 
1923, 36, 586—590)—The method of determining aluminium i 
alloys which is based on the sublimation of the chloride in a current 
of dry hydrogen chloride gas (Jander and Wendehorst, A., 1922, , 
529) suffers at the disadvantage that traces of magnesium and 


manganese sublime together with the aluminium chloride. A 
complete separation of these metals is effected by a series of re- 
sublimations carried out under carefully controlled conditions 10 4 


= 
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slightly modified apparatus, a diagram of which is given. The 
slight trace of manganese subliming in the first sublimation is easily 
separated, but the somewhat large quantity of magnesium is only 
separated after four or five resublimations which are carried out 
by driving the sublimate on to successive portions of a glass tube 
lying inside the sublimation tube proper, on which the aluminium 
chloride is ultimately allowed to deposit. The subliming operation 
takes about three hours. The improved method affords an accurate 
means of determining aluminium directly in alloys, and of separ- 
ating it from the other metals present in much smaller proportions, 
so that the determination of these metals can be effected with 
much greater accuracy. The method also allows of the determin- 
ation of oxides such as silica and alumina, which occur in alloys 
and cause important variations in their properties. The aluminium 
chloride can eventually be obtained with less than 0-007% of 
manganese and 0-025% of magnesium. Details are given of the 
behaviour of the other metals present on heating in a current 
of dry hydrogen chloride gas. Any elementary silicon present 
sublimes as hydrides or silico-chloroform, and is subsequently 
separated from the aluminium chloride by evaporation with acids 
and filtration. The silicon in “ Silumin ” can be accurately deter- 
mined by dissolving the alloy in dilute hydrochloric acid, filteri 
off the silicon, and weighing. Only 0-05% of silicon was foun 
to escape in this process in the form of volatile compounds. Speci- 
men analyses of various alloys are given. H.C. R. 


Titrimetric Determination of Aluminium in Aluminium 
Salts, in particular in ‘‘ Liquor Aluminii Acetici."’ A. WoHLK 
(Ber. Deut. pharm. Ges., 1923, 33, 195—204)—Owing to various 
objections to the titrimetric method proposed by Valentin (Apoth.- 
Zig., 1912, 590), notably the uncertainty of the composition of the 
precipitated basic aluminium arsenate and of the accuracy of 
iodimetric titrations of arsenic acid in strongly acid solution, the 
following method, which gives accurate results, is preferred. To a 
known quantity (about 10 c.c.) of “ Liquor aluminii acetici” is 
added 10 c.c. of a solution (12 g. of sulphuric acid and 6-5 g. of 
potassium sulphate made up to 100 c.c. with water), and the: 
potassium alum formed is completely precipitated by addition of 
90% ethyl alcohol (100 c.c.). The precipitate is collected, repeatedly 
washed with 20 c.c. of 70% alcohol, and finally dissolved in boiling: 
water. The subsequent procedure depends on the reactions. 
and AICl,+3NaOH=Al(OH)s. 
+3NaCl. To the alum solution is added 20 c.c. of a barium 
chloride solution (containing 4 g.) and five drops of 1% phenol- 
phthalein, and N/1-sodium hydroxide is run in, without removing 
the barium sulphate, until a red colour is obtained. The solution 
is diluted to 200 c.c., and the hydrolysis completed by heating to 
boiling. The titration with sodium hydroxide is then carried to 
the true end-point. The application of this method to aluminium 
salts in the presence of ammonium and iron salts is being investi- 


gated. W. 
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The Simultaneous Electrometric Determination of Iron and 
Manganese. E. andyO. Wane (Z. anorg. Chem., 1923, 
130, 63—68).—When the titration of a ferrous salt with potassium 
permanganate is continued, after the normal end-point has been 
reached, in presence of hydrofluoric acid, a second reaction takes 
place, namely, the oxidation of the manganous salt, according to the 
equation MnO,’+-4Mn"-+-8H’=5Mn’"+4H,0O. The second reac- 
tion requires one-quarter as much permanganate as the first. Both 
end-points are sharply marked on the electrometric titration curve, 
but if the first reaction takes place in presence of hydrofluoric acid, the 
first end-point is reached too soon, because ferrous salts in presence 
of fluoride-ions are very susceptible to atmospheric oxidation. 
Obviously the method of titration can be applied to the determin- 
ation of manganese already present with the ferrous salt. It is 
recommended to carry out the first titration colorimetrically in 
presence of sulphuric acid in a platinum dish at 18°, then to add 
7 g. of potassium fluoride and 5 c.c. of 2N-sulphuric acid per 100 c.c. 
of solution, and titrate the manganese electrometrically 4 oe 


Interference of Cobalt in the Bismuthate Method for 
Manganese. G. E. F. Lunprut (J. Amer. Chem. Soc., 1923, 45, 
2600—2603).—The proper conditions for the determination of 
manganese by Blum’s bismuthate method (A., 1912, ii, 1214) 
have been investigated, and it is shown that, in addition to the 
conditions laid down by Blum, the following must also be observed. 


The solution should not contain more than 0-05 g. of manganese ; 
moderate amounts of sulphuric acid are not harmful, as, for example, 
5 c.c. of sulphuric acid and 10 ¢.c. of nitric acid in 50 c.c. of solution ; 
chlorides must be absent; the temperature of the solution may be 
varied from 5° to 25°; half a minute is a sufficient time for agitating 
the solution, but a longer agitation will do no harm; the bismuthate 
should always be tested for its oxidising power before use; the 
asbestos used in the filtration must be very carefully purified, all 
hydrochloric acid and chlorides must be removed from it; the 
ferrous sulphate solution should not be kept more than ten 
minutes before titration, and the permanganate solution, which 
may be 0-03N or 0-10N, is best standardised against sodium oxalate 
as described by McBride (A., 1912, ii, 494), When these precau- 
tions are taken, the accuracy of the method for amounts up to 
0-05 g. is within 1 part in 500 parts. The process is singularly 
free from interference by other elements, the only elements which 
have been recognised as troublesome being chromium and cerium. 
The interference caused by these and other elements is discussed. 
Cobalt is oxidised by the bismuthate and the oxidised compound 
reacts with both ferrous sulphate and permanganate. ‘The latter 
reaction does not commence until some permanganate has been 
decomposed and then proceeds so rapidly that it causes low results 
for manganese. In the presence of cobalt, Ford’s method is to be 
— for accurate analyses and the persulphate arsenite method 
or. routine work. J. F.S. 


‘ 
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Determination of Small Quantities of Molybdenum. 
Application to Ammonium Phosphomolybdate for the 
Indirect Titration of Phosphorus. A. Via (Compt. rend., 1923, 
177, 1219—1221).—If ammonium molybdate or phosphomolybdate 
is reduced in hydrogen at 700° (silica tube), it is quantitatively 
reduced to molybdenum. A solution of molybdie acid (5 g.) in 
60% phosphoric acid (10 ¢.c.) is decolorised with permanganate and 
diluted to 50 c.c. The molybdenum is dissolved in this solution. 
After diluting and boiling, molybdenum-blue, MoO,,4Mo00,, is 
formed quantitatively, and may be titrated against permanganate 
(cf. Fontés and Thivolle, A., 1923, ii, 264). The method is used for 
determining small quantities of phosphorus. E. E. T. 


Determination of Rare Metals, and their Separation from 
Other Metals. III. The Separation of Uranium from 
Titanium, Iron, and Aluminium. L. Moser (Monaish., 1923, 
44, 91—96).—The separation by hydrogen sulphide from an 
ammoniacal sulphosalicylic acid solution occurs readily, but the 
uranium sulphide is precipitated in a colloidal condition, so that 
filtration is extremely difficult, and the precipitate carries down 
other salts from the solution. The separation by means of the 
soluble complex carbonate, (NH,),U0,(CO ),, formed by addition 
of ammonium carbonate, which throws down the common metals, 
is quantitative only in presence of titanium if very small amounts 
of uranium compounds are present. 

Titanium may be separated as the hydroxide, Ti(OH),; the two 
oxides are precipitated together by ammonia, and after ignition 
and weighing are dissolved by fusion with potassium sodium 
carbonate and treatment with hydrochloric acid. Addition of 
potassium bromate and sulphate precipitates the titanium hydr- 
oxide, which is filtered off, dried, and weighed; uranium may be 
separated from the bromate-free filtrate by precipitation with 
ammonia, but if aluminium is present, ammonium carbonate in 
excess is added to the neutralised solution to remove this as hydr- 
oxide; the precipitation must be repeated to get a good separation. 
Iron is also separated by the complex carbonate method, the 
precipitation being repeated for quantitative work, 8. I. L. 


Determination of Uranyl Compounds. G. JanpER and K. 
Reeu (Z. anorg. Chem., 1923, 129, 293—301).—Sexavalent uranium 
is reduced to the quadrivalent state in sulphuric acid solution, and 
may then be reoxidised by means of standard permanganate 
according to the equation: 2Mn0O,’+50°"°+2H,O0=2Mn"+ 
5U0,"°+4H". The end-point is quite sharp. In view of the fact 
that statements are to be found that acid reduction of UY! proceeds 
to a point below U"", tests were carried out using zinc, zinc amalgam, 


and aluminium for the reduction of a standard uranyl solution.. 


Both zinc and zinc amalgam were found to be most unsuitable, 
but aluminium in sulphuric acid reduces UY! quantitatively to U™. 
A correction must be applied for any iron present in the aluminium 
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Determination of Titanium by Reduction with Zinc and 
Titration with Permanganate. G. E. F. LunpELt and H. B. 
Know ss (J. Amer. Chem. Soc., 1923, 45, 2620—2623).—Titanium 
may be determined volumetrically as follows. A solution of titanic 
sulphate in 5 vol.% sulphuric acid is run through a Jones’s 
reductor, 19 mm. bore containing a column of zinc 43 em. in length, 
into a bottle containing three times as much ferric sulphate solution 
as is necessary to oxidise the tervalent titanium back to the titanic 
state of oxidation. The solution is then titrated with a 0-1N solution 
of permanganate. The results are extremely accurate in the 
absence of substances which interfere with the reaction. All 
substances with such interfering action except niobium can be 
readily removed by well-known methods. Substances which 
interfere are some organic compounds, tin, arsenic, antimony, 
molybdenum (ous), iron (ous), chromium (ous), vanadium (ous), 
tungsten, uranium, and niobium. The above method for the 
determination of titanium is superior to the method in which the 
reduced material is run into standard permanganate and to methods 
in which the titanous solution is collected and prepared in atmospheres 
of hydrogen or nitrogen. ‘Titanous solutions required for standard 
solutions can be prepared by means of a Jones’s reductor, which 
passes through the cork of a bottle through which a current of 
hydrogen is being circulated. J. F.S. 


Electrometric Determination of Vanadium, and Uranium, 
Separately, in the Presence of One Another, and in the 
Presence of Iron. E. and A. (Z. EHlektrochem., 
1923, 29, 500—508).—The authors have repeated the electrometric 
titrations of Gustavson and Knudson (A., 1923, ii, 185) of vanadium, 
uranium, and iron, separately and in the presence of one another. 
It is shown that vanadium when titrated electrometrically with 
potassium permanganate at 80° shows three sharply marked breaks 
in the titration curve. The volume of permanganate used between 
the first and second break corresponds with the oxidation from 
tervalent vanadium to quadrivalent vanadium, and that between 
the second and third break to the oxidation from quadrivalent 
vanadium to quinquevalent vanadium. These breaks are very 
sharp, very much sharper than those obtained in a titration at 18°. 
In the presence of iron at 80°, the three vanadium breaks are found 
in the curve, but the break for the oxidation Fe4 —>Fe™ is not 
clear; at the ordinary temperature, the iron break is sharp and 
the Vii—>V"V disappears. Iron and vanadium can be estimated 
in mixtures by reducing in a Jones’s reductor, then titrating at 80° 
to the second break, which leaves the vanadium in the V"" stage, 
then in cold solution to the third break, where the iron is all 
oxidised, and finally at 80° to the fourth break, where the vanadium 
is in the stage VY. The amount of iron can then be calculated 
from that of permanganate used for the cold titration between the 
second and third breaks and the vanadium from the amount used 
between the first and second, or the third and fourth, breaks. 
Uranium solutions reduced by zinc to the stage U!Y are oxidised 
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by permanganate in the presence of sulphuric acid to the stage 
UY!, and at this point a definite break is shown in the titration 
curve for 80°. In the case of mixtures of uranium and iron, the 
titration with permanganate after reduction is carried to the first 
break in the titration curve at 80°, which indicates the completion 
of the oxidation U!Y to UY!, and then to the second break at 18°, 
which indicates the completion of the oxidation Fe4—>Fe™. 
Mixtures of vanadium and uranium are titrated at 80° with 
permanganate, the permanganate used between the first and second 
-breaks effects the oxidations and U!Y —> and that 
between the second and third breaks, V'Y—>VY. Mixtures of 
uranium, vanadium, and iron are reduced with zinc and titrated 
at 80° to the second break in the titration curve with permanganate ; 
at this point the oxidations V4!—> V'V and U'Y—>U"! are com- 
plete, then the titration is continued at 18° to the third break, where 
the oxidation Fe—>Fe™ is complete, and then at 80° to the 
fourth break, where the oxidation V'Y—>VY is 

J. F. S. 


Volumetric Determination of Vanadium in Steel. A. T. 
ETHERIDGE (Analyst, 1923, 48, 588—590).—Two g. of steel is 
dissolved in 5 c.c. of dilute sulphuric acid in a 500 c.c. flask. Two to 
three c.c. of nitric acid (d. 1-42) is added and any residual carbide 
dissipated if necessary by digestion with a little more nitric acid. 
The solution is evaporated until fumes of sulphur trioxide appear. 
Nitric acid destroys the diphenylcarbazide subsequently used as 
an indicator and must be removed. The sulphates are dissolved 
in 400 c.c. of water and the solution is boiled, porous plate being 
added to prevent bumping, after which a saturated solution of 
potassium permanganate is added, drop by drop, until a permanent 
precipitate is formed, and boiling is continued for fifteen minutes. 
A large excess of manganese dioxide must be avoided or chromium 
and vanadium may be associated with the precipitate. The solution 
is cooled, filtered through asbestos, and the precipitate washed with 
cold water, the filtrate being received in a large Erlenmeyer flask. 
Fifty c.c. of syrupy phosphoric acid is added and, after cooling, a 
slight excess of ferrous ammonium sulphate to reduce chromate and 
vanadate. This excess is titrated with 0-1N permanganate to a 
permanent pink. Fifty c.c. of concentrated sulphuric acid is now 
added and the solution cooled, after which sufficient standard ferrous 
ammonium sulphate solution is added to reduce all the vanadium 
and also to leave a small excess, the approximate amount of vana- 
dium present being found by preliminary tests, either by this process 
or colorimetrically with hydrogen peroxide. After thorough shaking, 
standard 0-1N dichromate solution is added until within a few c.c. 
of the end, this end-point being approximately known from the 
preliminary test. The indicator is prepared as follows: 0-05 g. 
of diphenylcarbazide is dissolved in a few c.c. of glacial acetic acid 
and diluted to 500c.c. Five c.c. of this solution is acidified with three 
drops of dilute sulphuric (1 : 3) and one drop of 0-1N dichromate 
solution added. About half of this solution is added to the liquid 

3—2 
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in the flask and dichromate solution continually added until the 
purple colour has faded away. The remainder of the indicator is 
now added and the titration continued until the purple colour is 
discharged and the solution becomes apple-green. The ferrous 
ammonium sulphate is standardised under the same conditions of 
acidity and volume as in the test. The difference between the two 
titrations represents vanadium in terms of 0:1N dichromate 
solution. The process was tested on electrolytic iron to which 
known amounts of vanadium and chromium had been added. Up 
to 2% of vanadium, results correct to within 0-02% are obtained, 
but beyond 2% of chromium, the green chromic sulphate obscures 
the end-point, and for 4% chromium steel it is recommended that 
work be carried out on a 1 g. sample. The presence of cobalt 
interferes with the permanganate end-point. H.C. R 


Colorimetric Determination of Small Quantities of Bis- 
muth. C. E. Laporte (J. Pharm. Chim., 1923, [vii], 28, 304—305; 
cf. A., 1923, ii, 792).—The method is based on the precipitation of 
bismuth as quinine iodobismuthate followed by solution in acetone. 
The intensity of the coloration of the acetone solution varies from 
clear yellow to orange-yellow proportionally to its bismuth content ; 
0-0001 g. of bismuth can be determined with an error not exceeding 
2—3%. To determine bismuth in urine, the ash is taken up in 
10% nitric acid in sufficient excess to prevent the formation of the 
basic salt, and is treated with Leger’s reagent as modified by Aubry 
(A., 1922, ii, 165), containing 1% quinine sulphate and 2° potassium 
iodide. It is better to make up the solutions of quinine sulphate 
and potassium iodide separately and mix the two as required. The 
precipitation of bismuth is quantitative, and the orange-yellow 
precipitate that is formed is dissolved in acetone and its intensity 
compared with a standard solution prepared similarly. D. R. N. 


An Improved Method for the Separation of Gas Mixtures. 
M. SHEPHERD and F. Porter (Ind. Eng. Chem., 1923, 15, 1143— 
1146).—The apparatus described was designed for the separation 
of the hydrocarbons in natural gas by fractional distillation for the 
purpose of analysis and for the preparation of constituents in a state 
of purity with greater expedition than was possible with older types. 
The whole apparatus, including distillation bulbs, pump, reservoirs, 
and measuring burette, is constructed in one unit. Three distillation 
bulbs are provided permitting of a rapid distillation from one and 
condensation of the vapour in another (by varying the pressure 
on the liquid air jackets surrounding them). In the case of natural 
gas, the nitrogen and helium which remain uncondensed at — 190° 
are at once removed and measured. The methane fraction is 
twice distilled and condensed in successive distillation bulbs and 
is then removed and measured, and the higher homologues are 
similarly separated one by one, the temperatures of the bulbs being 
appropriately controlled throughout. Tests with an artificially 
prepared gas mixture have demonstrated the accuracy of this 
procedure. For the preparation of pure gases suitable for the 
determination of physical constants, repeated distillations are 
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necessary. Analyses performed by the above method differ from 
those obtained by the combustion method, but this is attributable 
to the impossibility of obtaining a correct percentage composition 
of a mixture of more than two hydrocarbons by the latter method 
and. to the difficulty of obtaining complete combustion. C. I. 


Determination of Methyl Alcohol. A. B. Lyons (J. Amer. 
Pharm. Assoc., 1922, 11, 682—686; cf. ibid., 12)—Dried egg- 
albumin is used in preference to milk or peptone, and Chapin’s 
method of oxidation, using permanganate, is employed. <A very 
dilute solution of methyl alcohol containing about 1% of ethyl 
alcohol is oxidised, and 1 c.c. is mixed with 1 c.c. of water containing 
0-:005—0-010 g. of egg-albumin, and 2 c.c. of sulphuric acid contain- 
ing a trace of ferric chloride. The purple colour, which reaches a 
maximum intensity in ten minutes, is compared with a standard. 

CHEMICAL ABSTRACTS. 


Detection of Methyl Alcohol in Ethyl Alcohol. C. H. La 
Watt (Amer. J. Pharm., 1923, 95, 812—820).—The literature of 
the subject is reviewed. It is considered that the test depending 
on the oxidation of the alcohols with permanganate and the testing 
of the solution of aldehydes for formaldehyde with the magenta- 
sulphuric acid test solution described in the U.S. Pharmacopeia, 
tenth revision, is satisfactory. The cooling of the solution after 
the addition of the sulphuric acid can be obviated by adding acid 
previously diluted (1:3) and cooled. The test is sensitive to 1 part 


of methyl alcohol in 500 parts of ethyl alcohol, and if smaller pro- 
portions are present or suspected a preliminary fractionation may © 
be carried out and the test applied to the 1 c.c. fraction coming over 
first from a 10 c.c. sample. In this way, positive reactions were 
obtained with 1 part of methyl alcohol in 10,000 parts of ethyl 
alcohol. H.C. R. 


Ether Anesthesia. I. The Estimation of Ethyl Ether in 
Air and in Blood, and its Distribution Ratio between Blood 
and Air. P. A. SHarrer and E. Ronzont (J. Biol. Chem., 1923, 57, 
741—760).—A modification of the Nicloux method for the estimation 
of ether in air, water, or blood is described. The solution is aérated 
and the air passed through a series of three tubes containing 50% 
sulphuric acid and dichromate in excess of that required for the 
oxidation. When absorption is complete, the solutions are heated to 
boiling to complete the oxidation. After cooling, the contents of the 
tubes are washed into a flask, diluted with water, potassium iodide 
is added, and the iodine liberated titrated with thiosulphate. The 
difference between this result and that obtained with a blank 
experiment gives the amount of dichromate used in oxidising the 
ether to acetic acid. No carbon dioxide is produced if the tempera- 
ture and concentration of acid are properly controlled. If desired, 
the ether may be absorbed in one tube of concentrated acid. This 
is then diluted to 40 or 50% and a measured quantity of dichromate 
added; the remainder of the procedure is as above.. Using this 
method, the distribution of ether between air and water and air 
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and blood has been determined for a series of temperatures. The 

ratios obtained below 35° are somewhat higher than those obtained 

by Haggard (A., 1923, ii, 343) ; between 35° and 40°, the — agree. 


Determination of 8-Naphthol in «-Naphthol and «-Naphthol 
in @-Naphthol. J. ProcuazKa (Ind. Eng. Chem., 1923, 15, 
944—945).—To determine 8-naphthol in «-naphthol, use is made 
of the fact that the latter couples in acid solution with p-nitro- 
diazobenzene, whilst the former does not, or only very slowly. 
a-Naphthol (0-36 g.) is dissolved in 30—40 c.c. of alcohol, cooled 
to 5°, and titrated with p-nitrodiazobenzene solution (100 c.c. 
= 1 g. of nitrite) containing about 30—50% excess of hydrochloric 
acid above the theoretical amount for diazotisation. Rather less 
than the calculated quantity of diazo-solution is run in fairly quickly, 
and the solution left for about thirty minutes. The p-nitrobenzene- 
azo-a-naphthol separates, and the disapperaance of the diazo- 
compound is determined by spotting on filter-paper with dilute 
sodium hydroxide solution. Addition of diazo-solution is then 
continued. When all the «-naphthol has combined, the spot test, 
after further addition of diazo-solution, shows the red colour of 
p-nitrobenzeneazo-8-naphthol. The volume of diazo-solution used 
is a measure of the purity of the a-naphthol; the 6-naphthol is 
obtained by difference. The method of determining «-naphthol 
in 8-naphthol consists in adding to an alcoholic solution of the 
naphthol rather more than sufficient p-nitrodiazobenzene to com- 
bine with all the «-naphthol present. After half an hour, the 
solution is diluted with boiling water, the precipitate of impure 
p-nitrobenzeneazo-«-naphthol collected on a filter, washed with 
hot water, and then boiled with 0-5% sodium hydroxide solution. 
The blue solution is filtered and compared colorimetrically with 
standard solutions of pure p-nitrobenzeneazo-«-naphthol or, since 
the colour is fugitive, with a secondary standard, for instance the 
colour from tetrazotised benzidine coupled with H-acid (Diamine 
Blue 2B). E. H. R. 


The Detection of Pentose, Formaldehyde, and Methyl 
Alcohol. J. B. Sumner (J. Amer. Chem. Soc., 1923, 45, 2378— 
2380).—Bial’s reagent for pentoses will keep if the six g. of orcinol 
and forty drops of 10% ferric chloride solution are dissolved together 
in 200 c.c. of ethyl alcohol, without the addition of hydrochloric 
acid. Fifteen drops of this solution, 5 c.c. of the sugar solution, 
and an equal volume of fuming hydrochloric acid are heated at 100°. 
A clear blue colour develops if 1 mg. of arabinose or xylose is 
present; with less pentose, the colour is green, with more, a preci- 
pitate is formed. 

With formaldehyde, a white precipitate appears, but only on 
heating if the concentration is small. With a very small quantity 
of formaldehyde the precipitate is not formed, but a yellow coloration 
is developed. When the material is heated at 100° for fifteen 
minutes, the precipitate turns brown; it now dissolves in an excess 
of alkali to give a pink solution, or, with much precipitate, pink 
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flocks are produced. With such a small quantity of formaldehyde 
that there is no precipitate after heating for fifteen to twenty 
minutes, the addition of sodium hydroxide produces a pink or 
salmon-coloured solution, with a green fluorescence, which is so 
intense that this test will readily show one part of formaldehyde 
in ten million parts of water. 

One part of formaldehyde in one million parts of water may be 
detected by the use of an alcoholic solution of orcinol and two drops 
of 20% sodium hydroxide solution. The solution becomes pink owing 
to oxidation by atmospheric oxygen. The test is only of use in the 
absence of certain interfering substances. Acetaldehyde gives a 
similar precipitate with orcinol, ferric chloride, and hydrochloric 
acid, but only in concentrated solution; this precipitate does not 
darken on heating, and dissolves in alkali to give a yellow solution, 
which, however, does not show any fluorescence. 

The formation of the white precipitate may be used as a test for 
methyl alcohol, after its oxidation to formaldehyde. The most 
suitable oxidising agent is potassium dichromate and sulphuric 
acid, since this forms very little formaldehyde from ethyl alcohol. 
One c.c. of the suspected alcohol, ¢.g., from the distillation of an 
alcoholic beverage, 2 c.c. of 6-79, potassium dichromate solution, 
and 2 c.c. of 62% sulphuric acid are allowed to remain. If the 
reduction to blue chromic sulphate takes much longer than forty 
seconds, too much water is present. Fifteen c.c. of water is added, 
and the mixture heated at 100° for ten minutes. Five mg. of orcinol 
in.one ¢.c. of water is added, and the heating continued. If the 
alcohol contains 5% or more of methyl alcohol, a precipitate is 
formed after about five minutes. With only 1%, fifteen minutes 
are required. The test will show methyl alcohol down to 0-5%, 
but it may then be necessary to heat for thirty minutes, and then 
cool. Even smaller quantities may be detected by removing the 
chromium by heating with sodium hydroxide. The filtered solution 
has a green fluorescence if traces of methyl alcohol are present. 
Formic acid, amyl alcohol, acetone, and furfuraldehyde do not 
interfere with the reaction. Glycerol is eliminated during the 
distillation of the alcohol, but gives a positive test if even as little 
as 5 mg. is added to the distillate. W.S.N. 


Determination of Pentoses and Pentosans. II. Determin- 
ation of Furfuraldehyde. N.C. Pervier and R. A. GoRTNER 
(Ind. Eng. Chem., 1923, 45, 1255—1262).—Several new volumetric 
methods for determining furfuraldehyde in dilute aqueous solution 
were tested. Iodine in alkaline solution did not give dependable 
results and acid permanganate was unsuccessful owing to the 
catalytic reduction of the permanganate by furfuraldehyde. The 
use of potassium bromate in acidified furfuraldehyde solutions 
containing potassium bromide was eminently successful. Specific 
directions are given for obtaining theoretical yields of furfuraldehyde 
from pentose materials and for the volumetric determination of this 
substance in the resulting distillates. Representative results of 
determinations on pure pentoses and pure furfuraldehyde are 
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recorded and the factors to be used for the conversion of potassium 
bromate used to furfuraldehyde, pentose, pentosan, or the corre- 
sponding methyl] derivatives are given. The acidity of the solution to 
be titrated should not exceed 4—5% as further oxidation of the 
primary product of the interaction of bromine and furfuraldehyde 
results in the presence of high concentrations of acid. The velocity 
of this secondary reaction appears to be so small as to be without 
appreciable effect on the titration if the conditions proposed are 
adhered to. Either hydrochloric or sulphuric acid may be used 
and a potassium bromide solution of approximately 1°/, concentra- 
tion is satisfactory. The potassium bromate solution must be 
added slowly and the presence of any considerable excess at all 
times avoided. The amount of furfuraldehyde present does not 
influence the accuracy of the method. In titrating dilute solutions 
with potassium bromate, the end-point can be readily located by 
the use of a simplified electrometric apparatus consisting of two 
platinum wires, a galvanometer, anda key. The time factor of the 
reaction involved is made the basis of the foregoing method for 
finding the end-point. Hydroxymethylfurfuraldehyde, a product 
of the acid distillation of hexose materials, apparently interferes 
slightly with the use of the proposed method, but the effect is small 
enough to be disregarded. Levulic acid, a further decomposition 
product of hexoses, is without any effect whatever. Methyl 
pentoses or pentosans will interfere in that methylfurfuraldehyde 
is formed, and this will react with the bromate solution. A 


bibliography of the subject is appended. H.C. R. 


Dinitrosalicylic Acid as a Reagent for Blood-sugar. J. B. 
Sumner and V. A. Granam (Proc. Soc. Exp. Biol. Med., 1922, 20, 
96; cf. A., 1921, ii, 564)—Blood (1 c.c.) is laked with 2 c.c. of water, 
4 c.c. of a 2-94% solution of neutral sodium dinitrosalicylate and 
2 c.c. of 0-4N-sulphuric acid are added, and the mixture is filtered ; 
3 c.c. of the filtrate is heated for three minutes in a Folin sugar tube 
in a boiling water-bath, 1 c.c. of 3% sodium hydroxide solution 
is added, and the heating is continued for ten minutes. The solution 
is then cooled and diluted to a volume suitable for colorimetric 
comparison with a standard prepared by heating 2 c.c. of a 0-015% 
solution of dextrose with 1 c.c. of a 1-78% solution of neutral] sodium 
dinitrosalicylate for three minutes, adding 1 c.c. of the alkali, and 
heating for ten minutes. CHEMICAL ABSTRACTS. 


Determination of Lactose by the Polarimetric and the 
Gravimetric Methods. A. L. Bacuaracn (Analyst, 1923, 48, 
521—528).—Careful redetermination of the polarimetric constants | 
of lactose gave the following results: [«],;=-+52-40+(t—20) x 
0-072; [a], -5.g¢=+61-94-+ (¢—20) x0-085. The latter formula is 
applicable when the green band of the mercury vapour arc is the 
source of illumination. For the gravimetric determination of 
lactose, the modified Fehling method of Quisumbing and Thomas 
(A., 1922, ii, 92) was found satisfactory in the respects claimed 
by them. The copper was, however, determined after ignition by 
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weighing as cupric oxide. The ratio of cupric oxide to lactose was 
constant and equal to 1-565. H.C. R. 


A New Titrimetric Method for Determining Formic Acid. 
0. RiEssER (Biochem. Z., 1923, 1442, 280—281).—The author points 
out that the method described by Utkin-Ljubovzov (A., 1923, ii, 
588) for the determination of formic acid had already been published 
by him (Z. physiol. Chem., 1916, 97, 355), and used by other workers. 
It is unnecessary to filter the precipitated mercurous chloride, and 
the determination may be carried out in neutral solutions. J. P. 


Application of the Method of Diffusion to the Detection and 
Separation of Fatty Acids. A. HrrpuscuKa and J. Ripper 
(Z. Elektrochem., 1923, 29, 552—555).—Details are given of the 
application of the method of diffusion to the separation of the 
so-called heptadecoic acid into its constituent fatty acids, palmitic 
acid and stearic acid. An alcoholic solution of heptadecoic acid is 
allowed to diffuse through a collodion membrane, and it is shown 
that the respective rates of diffusion of the constituents decrease as 
the molecular weights increase. The rate of diffusion is not always 
proportional to the concentration. A mixture containing an excess 
of palmitic acid may yield a diffusate containing an excess of stearic 
acid. The results were found to be applicable to a mixture of lauric 
and stearic acids. J.8. G. T. 


Determination of Tartaric Acid by Oxidation with 
Potassium Iodate and Sulphuric Acid. R. Srresincer and 
J. Woxtrram (Oesterr. Chem. Zig., 1923, 26, 156—157).—The 
oxidation of the tartaric acid proceeds according to the equation 
C,H <A weighed 
quantity of about 0-3 g. of the tartaric acid is added to a flask 
containing 1 g. of potassium iodate, a few drops of water and 30 c.c. 
of concentrated sulphuric acid, and the mixture is heated on a 
sand-bath for thirty minutes until the greater part of the liberated 
iodine has been expelled. After cooling, the mixture is diluted with 
water, the solution boiled to expel remaining traces of iodine, again 
cooled, and diluted to a definite volume. The excess of iodate is then 
determined by treating an aliquoit portion with potassium iodide 
and titrating the iodine with thiosulphate solution. If desired, the 
tartaric acid may be precipitated as lead tartrate by means of lead 
acetate in acetic acid solution; the lead tartrate is collected, washed 
with hot water, and then oxidised as described. W.P.S. 


_ Titration of Amino- and Carboxyl-groups in Amino-acids, 
etc. I—ITII. In Aqueous Solution. L. J. Harris (Proc. Roy. 
Soc., 1923, [B], 95, 440—484).—From a consideration of the 
titration curves of amino-acids, it is deduced that the amino- and 
carboxyl-groups can be estimated by titration. Ata pg of 0-7—0-l, 
the mono-amino-mono-carboxylic acids are completely dissociated 
as acid salts of the amino-group, so that the amino-group can be 
estimated by titration with acid to this pg. Similarly, their 
carboxyl groups are completely dissociated at a pg of 11-75 and can 
be determined by titration with alkali to this degree of alkalinity. 
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In practice, the titration is carried to the mid-point, 7.e., the point 
at which 50% of the amino- (or carboxyl-) group is neutralised. 
This point is determined from the titration curve of the acid under 
investigation. Mixtures of amino-acids may be determined by 
means of a series of titrations to different py values. The original 
paper should be consulted for the theoretical basis of the work and 
the necessary corrections involved in the special cases of the various 
amino-acids, ° C. R. H. 


Action of Carbonyl Chloride on Ricinolein. A. Prurro and 
A. Curzio (Rend. Accad. Sci. Fis. Mat. Napoli, 1921, [iii], 27, 40— 
47).—The action of carbonyl chloride on castor oil or on ricinolein 
results in the formation of a compound which contains the per- 
centage of chlorine corresponding with glyceryl \-chlorocarbonato- 
ricinoleate, ; 
with ricinoleic acid, the chlorocarbonato-acid itself appears to be 
formed. On the other hand, olive, almond, arachis, and sesamé oils 
take up only 0-08—0-18%, of chlorine when treated with carbonyl 
chloride. Adulteration of castor oil with other oils is, therefore, 
detectable in this way. The name chlorine index is proposed for 
the percentage of chlorine thus absorbed, the value for the samples 
of castor oil examined being 9-03. 


Melting Point and Iodine Value of Refined Natural 
d-Camphor. Maurice §. Satamon (Analyst, 1923, 48, 536—539). 
—The camphor was purified by sublimation, only the middle 
fraction being used. No difficulty was experienced in obtaining 
samples by this means which had a melting point of 179°, the 
melting point remaining constant after repeated sublimation. 
Iodine value determination on such samples by Wijs’s method gave 
values not exceeding 0-1. It is extremely difficult to remove the 
last traces of oil, and it is probable that this small residual iodine 
value is due to a minute trace of oil still present in the camphor. To 
determine the iodine value of camphor oil, samples of oil were 
expressed from both Chinese and Japanese crude camphor and the 
dissolved camphor was removed as completely as possible by 
repeated freezing. The iodine value of the oil finally obtained 
varied between 86-0 and 91-7. It is considered that this oil contained 
not more than 10% of camphor and in calculating the percentage of 
camphor in samples, from the iodine value it is recommended to 
take the iodine value of the oil as 100, H.C. R. 


Saponin from Gypsophila paniculata. L. Kortzr and 0. 
Darert (Ber. Deut. pharm. Ges., 1923, 33, 215—229).—Previous 
methods of determining the saponin content of the root (e.g., with 
baryta, magnesia, lead acetate) are shown either to give too low 
results or to involve alteration of the substance. In order to 
extract the saponin quantitatively and unchanged, the powdered 
root is extracted exhaustively with boiling water, the extract 
evaporated to a syrup, and the saponin fractionally precipitated, 
first with alcohol and then with ether. Each of the two precipitates 
represents about 10% of the starting material, with an ash content 
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of 10—19% and 4—6% and a hemolytic index of 1 : 100,000 and 
1: 200,000 for the alcohol and ether fractions, respectively. By 
means of Pauli’s electrodialysis apparatus the ash in the saponin is 
reduced to 0-07%. Elementary analysis of the alcohol and ether 
fractions gives, respectively, C = 47-88%, H = 7-60%, and 
C=48-40%, H=7-21%. The saponin is considered to have a mol. 
wt. of 3000 or more. [Cf. B., Jan.} W. T. K. B. 


Microchemical Detection of Hydrocyanic Acid. F. von 
NEUREITER (Deut. Z. ges. gerichtl. Med., 1923, 2, 313—317; from 
Chem. Zentr., 1923, iv, 230—231).—The material in which the 
presence of cyanides is suspected is mixed with concentrated oxalic 
acid solution in a glass vessel which is covered by a slide carrying 
a hanging drop of 1% silver nitrate solution coloured blue with 
Methylene-blue. In the presence of hydrocyanic acid a turbidity 
is produced which is seen under the microscope to consist of fine 
blue needles of silver cyanide the identity of which can be established 
by ordinary reactions. G. W. R. 


The Colorimetric Determination of Hydrocyanic Acid as 
Thiocyanate. I.M. Kotruorr (Z. anal. Chem., 1923,63, 188—190). 
—To 5—10 c.c. of a cyanide solution are added 1 c.c. of 1% sodium 
tetrathionate solution and 5 drops of 10% ammonia solution. 
The mixture is warmed on a water-bath for five minutes at 50—55°, 
cooled, and treated with 2 c.c. of 4N-nitric acid and 3 drops of 
N-ferric chloride solution. The colour is matched against a standard. 
Working with 10 c.c. of test solution, 1 mg. of hydrocyanic acid per 
litre is easily detected. The sensitiveness of the reaction is 0°3 mg. per 
litre. The above conditions must be closely adhered to. A. G. P. 


Determination ‘of Uric Acid in Blood-serum and Tissue 
Extracts. K. Harpuper (Z. ges. Hxp. Med., 1923, 32, 378—386 ; 
from Chem. Zentr., 1923, iv, 443—444).—The method, for which 
detailed directions are given, consists, in the case of sera, of 
removal of proteins followed by precipitation of the uric acid as zine 
urate. The precipitate after centrifuging is taken up with sodium 
chloride solution and the uric acid determined colorimetrically by 
means of phosphotungstic acid. In the case of tissues, a modified 
method is described in which the material is first extracted with 
3% sulphuric acid in a reflux apparatus. G. W. R. 


Determination of Uric Acid and Purines in Blood-serum 
and Urine by the Copper Urate Method. H. CHasanizEr, 
M. Lesert, and C. Loso-Onett (Bull. Soc. Chim. biol., 1923, 5, 
731—738).—The purines are precipitated in the form of their 
insoluble copper compounds, and the nitrogen in the precipitate is 
determined by Kjeldahl’s method. By this method uric acid 
added to urine or to serum can be determined to within “% oe 

C. R. 


A Quantitative Colour Reaction given by Adrenaline and 
Urine. H. Frienp (J. Biol. Chem., 1923, 57, 497—505).— 
Adrenaline may be determined colorimetrically by means of the 
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red coloration which is produced when it is treated successively 
with sulphanilic acid, nitrous acid, and ammonia. For the deter. 
mination of adrenaline in urine, the latter is precipitated with lead 
acetate and the excess of lead removed by means of ammonium 
sulphate. The determination is then carried out on two portions of 
the filtrate, one of which is first treated with ferric chloride at 50° 
to destroy the adrenaline. The difference between the results gives 
the adrenaline content of the urine. According to this method, 
normal urine contains 0-2—0-4 mg. of adrenaline per 100 c.c.; 
larger variations! occur_in pathological urines. E. 8. 


Determination of Bilirubinffin Urine. K. Horscn (Minch. 
Med. Woch., 1923, '70, 534; from Chem. Zentr., 1923, iv, 444).—The 
method depends on coupling with diazoacetophenone. After treating 
the urine with a solution of diazoacetophenone, potassium hydroxide 
and ethyl alcohol are added. The green precipitate is dissolved in 
hydrochloric acid and the solution extracted with chloroform. 
The blue chloroform solution is repeatedly extracted with water 
until the colour changes to a clear red. It is then evaporated. 
The residue consists of azobilirubin which can be determined 
colorimetrically by comparison with a standard solution of azo- 
bilirubin. G. W. R. 


The Refractometric Determination of Hemoglobin. J. L. 
Sropparp and G. 8. Apatr (J. Biol. Chem., 1923, 57, 437—454).— 
When determined on hemoglobin (from human blood) which has 
been dried at 110°, the refractive constant a of hemoglobin has a 
value of 0-001942. The difference between this value and that 
obtained by Howard (A., 1920, i, 451) is probably due to water of 
crystallisation in the latter’s specimen. Two refractometric methods 
for the estimation of hemoglobin in blood have been elaborated. In 
the first, the red corpuscles from a measured volume of blocd are 
washed, hemolysed with water and saponin, treated with salt to 
precipitate the stromata, made up to volume, centrifuged, and the 
refractive index of the solution determined before and after coagul- 
ation of the hemoglobin by heat. The hemoglobin content of the 
blood can be calculated from these readings by means of the 
constant a. The second method is shorter. Equal volumes of salt 
solution (08%) and salt solution containing sufficient saponin to 
hemolyse the blood are added respectively to separate portions, of 
equal volume, of the blood. After centrifuging, the clear solutions 
are read in the refractometer and the hemoglobin content is 
calculated as above. A correction must be made for the refraction 
due to the saponin. Determinations by these methods, combined 
with determinations of the oxygen capacity of the blood, indicate 
that the latter is determined more accurately by Van Slyke’s than 
by Haldane’s method. E. 8. 


General and Physical Chemistry. 


The Quantum Theory of Line Spectra. N. Bour (Danske 
Vid. Selsk. Skrifter, nat. mat. Afd., 1922, 4, [8], 101—118; from 
Chem. Zentr., 1923, iii, 1837; cf. A., 1922, ii, 801).—The distinction 
between arc and spark spectra depending on the ratio of the 
number of electrons to the nuclear charge is discussed. A cor- 
relation exists between the arc and spark spectra of elements of 
different series of the periodic system. The probability of trans- 
ition between different stationary states of an atomic system is 
also considered with reference to the author’s theories. The series 
spectra of helium, lithium, beryllium, and the Stark and Zeeman 
effects are discussed. G. W, R. 


The Spectrum of Iodine, and the Band Spectrum of 
Mercury. W. Geruacu (Physikal. Z., 1923, 24, 467—469).—The 
nature of the spectrum of iodine is briefly referred to, and reasons are 
advanced for regarding the band 3460 A. as the electron-affinity 
continuous band spectrum associated with the iodine atom, whilst 
the band 4800 A. is attributable to the electro-negative iodine 
molecule. Brief reference is made to the resemblance between the 
spectra of iodine and mercury vapour. J. 8. G. T. 


The Band Spectrum of Copper. R. Frericus (Z. Physik, 
1923, 20, 170—187).—Particulars are given of the determination 
of the respective wave-lengths and intensities of R and P series 
of lines in the bands AA 4006, 4063, 4280, 4328, 4380, 4650, and 
4690 A. in the spectrum of copper excited by the introduction of 
finely: powdered copper into an oxy-hydrogen blowpipe flame: 
The determination ok setiielantion relations amongst lines of the 
respective series indicates that the bands may be classified as 
follows: bands characterised by the same initial energy level of 
the emitting molecule: (n,=0), 4280, 4650; (n,—1), 4006, 4328, 
4690; (n,=2), 4063, 4380; bands characterised by the same 
final ene level of the emitting molecules: (n,=0), 4280, 4006; 
(ns=1), "£660, 4328, and 4063; (n,=2), 4690 and 4380. The 
frequencies, vg, of the respective zero lines associated with the 
various bands can be very accurately calculated by the formula 
= 23,311-15 +- (1658-81n, — 44-71n,7)— (1903-48, — 37-18n,”), in 
which n, and n, are quantum numbers characterising the respective 
initial and final energy levels of the emitting molecules. An 
empirical formula of the Deslandres type, permitting the fre- 
quencies. of the heads of the bands to be very accurately calculated, 
and involving half-quantum numbers and five constants is deduced. 
Two of the constants are shown to be related to the quantum 
level-numbers n, and m,. The origin of the bands is discussed 
briefly.’ The calculated value of the moment of inertia of the 
emitting molecule is 0-35 x 10 gr. cm.*. This result indicates the 
presence of hydrogen in the emitting system, a result which is 
partly: confirmed experimentally. Jo Bai 
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Combination Relations in the Band Spectra of the Copper 
Flame. E. Brneatsson (Z. Physik, 1923, 20, 229—236)— 
Particulars are given of the determination of the respective wave- 
numbers and intensities of lines in the bands AA 4689, 4649, 4280, 
4005, and 3777 A. in the flame spectrum of copper. The lines in 
the various bands, except for seven lines in the band 4328 and 
five in the band 4062, can be arranged in two series, and the deduc- 
tion of combination relations between the respective series in the 
manner employed by Hulthén (A., 1923, ii, 670) indicates that the 
bands 4280, 4005, and 3777 correspond with the same final con- 
dition of the molecule, whilst the bands 4280 and 4649 correspond 
with the same initial condition of the molecule, and similarly in 
regard to the pair 4005 and 4689. The frequencies, vp, of the 
respective zero lines associated with the various bands can be 
calculated by the formula vg=23552-4+-1743-4n—44-15n?— 
in which and n’ are whole numbers ranging 

rom 0 to 3, and represent quantum numbers associated respec- 
tively with the initial and final energy levels of the be gona 


Spark Spectra of Higher Order associated with Mercury. 
L. Buocw and E. Buiocu (J. Phys. Radium, 1923, 4, 333— 
348).—Particulars are given of measurements of the respective 
wave-lengths and intensities of about 600 classified lines in the 
spectra of Hg", Hg™, and Hg'Y between wave-lengths 6149-37 
and 2224-87 A, excited in an electrodeless discharge in mercury 
vapour by gradual increase of the exciting voltage. Classification 
of the lines into the respective orders is effected by reference to the © 
variation of the lengths of the lines as the exciting voltage is 
increased, J. 8. G. T. 


The System of Quartets in the Scandium Spectrum and 
the Periodic System. M. A. CaratdAn (Anal. Fis. Quim., 1923, 
21, 464—480; cf. A., 1923, ii, 104).—The author discusses the 
application of Kossel and Sommerfeld’s alternation law (‘‘ Wechsel- 
satz”’) to the spectra of the neutral atoms of potassium, calcium, 
scandium, titanium, vanadium, chromium, manganese, and iron. 
It is concluded that every element gives various systems of series, 
but either all odd or all even; one element never gives both odd 
and even series, A table is given showing the relation to the 
i classification of the various systems of series obtained. 

hilst potassium gives doublets only, calcium gives simplets and 
triplets, and scandium doublets and quartets, er numbers of 
systems are shown for elements in the later groups, for which, 
however, some systems still remain undiscovered. For example, 
in the iron spectrum, triplets and quintets are known, whilst 
simplets, septets, and nonets remain to be discovered. G. W. R. 


The K-Series of the Spectrum of Molybdenum. S. Tanaks 
and J. Tsutsumt (Mem. Coll. Sct. Kyoto, 1923, 7, 1—5).— 
In continuation of previous work (A., 1922, ii, 805), the authors 
have determined the wave-lengths of the four lines in the 
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K-series of the spectrum of molybdenum by observations of the 
second, third, fourth, and fifth order spectra produced by a reflector 
of mica, The results are in close agreement with the values 
determined by Leide and others, J. 8. G, 


The Optical Spectrum of Hafnium. H. M. Hansen and §, 
Werner (Nature, 1923, 142, 900—901).—A list is given of the 
strongest lines in the hafnium spectrum in the region between 
7300 and 3500 A., the intensity for both arc and spark spectra 
being also noted. The authors find in the region of the spectrum 
for which Exner and Haschek’s zirconium measurements are 
sufficiently exhaustive, nearly all the strong hafnium lines here 
given among Exner and Haschek’s zirconium spark lines as weak 
lines of intensity 1 or 2. The lines 6386, 4093, and 3505 are for 
the time being regarded as the most persistent hafnium lines in 
this part of the spectrum. A. A, E, 


Ultra-red Natural Frequencies of Salts containing Sulphur. 
V. J. Stavonen (Z. Physik, 1923, 20, 272—279).—Employing the 
method used by Schaefer and Schubert (A., 1916, ii, 506), the 
authors have determined the natural frequencies of the anions of 
various salts containing sulphur, by observing the reflection of 
radiation included between AA 5u and 20, from the polished face of 
compressed pastilles of the respective salts. Reflection maxima, 
indicating corresponding anionic natural frequencies, were observed 
at the following respective wave-lengths (measured in »): sodium 
sulphite, 10-6, 19-5; barium sulphite, 10-9, 19-7; sodium ethyl 
sulphonate, 8-7, 9-7, 13-5, 19-2; potassium ethanesulphonate, 8-7, 
9-7, 13-6, 19-2; sodium thiosulphate, 9-1, 10-2, 15-1, 18-5, 19-7; 
potassium thiosulphate, 9-1, 10-2, 15-2, 18-5, 19-5; barium thio- 
sulphate, 9-3, 10-4, 15-0, 18-2; sodium dithionate, 8-2, 10-1, 17:3, 
19-4; potassium dithionate, 8-2, 10-2, 17-6, 19-3; barium dithionate, 
8-2, 10-2, 18:0; potassium trithionate, 8-3, 10-0, 15-1, 16-5, 19-3; 
potassium tetrathionate, 8-6, 10-1, 16-3, 19-4, Salts other than the 
sulphites and sulphates, included in these results, show two reflection 
maxima in the region 8» to Il», The shorter of these wave- 
lengths is connected with the presence of the sulphate-ion, the 
longer with the presence of the sulphite-ion, The occurrence of a 
reflection maximum at 8-7y (the sulphate maximum) in the case 
of the ethanesulphonates investigated is interpreted as indicating 
the presence of a sulphuryl group. It is suggested that the 
sulphonic group is in a state of labile equilibrium, possessing 
alternately the frequencies associated respectively with the SO. 


The Electrical Absorption and Dispersion Spectra of Methyl 
and Ethyl Alcohol in the Region AA 30to90Cm. G. PoTaPENKO 
(Z. Physik, 1923, 20, 21—35).—The author has determined the 
respective values of the dielectric constants and absorption 
coefficients of methyl and ethyl alcohols for electric oscillations 
of wave-lengths ranging from 29:4 cm. to 89-7 cm. In the case 
of methyl alcohol, the value of the absorption coefficient increases 
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rapidly as the wave-length employed decreases below about 50 cm. 
For short wave-lengths, the value of the absorption coefficient of 
ethyl alcohol similarly increases rapidly and attains, in the case 
of the shortest wave-lengths employed, a very high value, 0-843, 
which approximates to that characterising a metallic reflector. 
' Under: similar conditions, the value of the dielectric constant of 
ethyl alcohol decreases rapidly, a result which is interpreted as 
affording evidence of anomalous dispersion. No evidence of the 
existence of maxima of absorption characterising certain definite 
wave-lengths, such as was deduced by Romanov from his observ- 
ations (A., 1913, ii, 182), was obtained. Values of the respective 
refractive indices calculated from the results are in close agreement 
with those determined by Drude, von Bayer, Wildermuth, and 
Romanov. J. 8. GQ: T. 


Ultra-violet Absorption Spectra. of Unsaturated Com- 
pounds. Spectra of Vapours of Acraldehyde, Crotonaldehyde, 
and Glyoxal. A. Litrny (Z. physikal. Chem., 1923, 107, 285—304). 
—tThe absorption spectra of solutions of B-methyl-A*-butylene, allyl 
alcohol, acrylic acid, acraldehyde, crotonaldehyde, and glyoxal 
have been measured in hexane, and of the three last-named sub- 
stances also in ethyl alcohol. The absorption spectra of the last 
three substances have also been obtained with the vapours of 
these substances. §-Methyl-A*’-butylene shows two bands, a flat 
one with a maximum at 2340—2350 A. and a second, much stronger, 


band which has its maximum yg 1935 A. Allyl alcohol has a 


weak, flat band in the region of 2340 A., possibly the maximum 
lies more towards the ultra-violet; the maximum of the second 
stronger band lies outside the region measured, namely, beyond 
1935 A. Acrylic acid has a flat band with maximum at 2409— 
2415 A. and a second strong band with maximum at 2080 A. 
Acraldehyde in hexane solution has a flat, broad band with a 
maximum at 3350 A.; further towards the red two small bands at 
3663 A. and 3514 A. dare measured; it has a very strong band in 
the ultra-violet beyond 2080 A. In alcohol and water solution, 
the maximum of the flat band is displaced toward the violet, whilst 
in ether solution the maximum is in the same position as in hexane 
solution. Crotonaldehyde has a flat band with maximum at 
3290 A. in hexane, which is displaced to 3205 A. in ethyl alcohol 
solution, that is, slightly more than the displacement of the corre- 
sponding band of acraldehyde, A second very intense band of 
crotonaldehyde lies in the extreme ultra-violet. Glyoxal has no 
bands in the visible and long wave-length ultra-violet, but the 
author has measured seventeen bands in the ultra-violet at 4613, 
4483, 4330, 4199, 4095, 4013, 3935, 3863, 3768, 3670, 3542, 3487, 
3359, 3301, 3187, 3154, and 3119 A. A very strong band occurs 
in the extreme ultra-violet at about 1960 A., and between this band 
and the last small band there is a flat, broad band the maximum 
of which has not been measured, The bands obtained with 
acraldehyde vapour agree very well with the bands of the hexane 
solution, the bands of the vapour being slightly displaced towards 
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the red. The heads. of the vapour bands have an analogous 
structure, the difference between the frequencies of the. most 
intense lines being 1260. Crotonaldehyde has an entirely different 
spectrum from that of acraldehyde in the vapour condition. In this 
case, the bands are weak and not sharp, but five regions which are 
much stronger than the remainder can be identified. The mean 
values are recorded, With glyoxal below 30 mm. pressure, a group 
of very sharp absorption bands occurs in the visible region. At 
higher pressures, a new absorption zone is found in the visible 
region. The second absorption region has the same position as 
that of acraldehyde. Glyoxal, in the same way as acraldehyde, 
shows strong absorption groups which coincide with the small 
bands in hexane solution. 


Coloured Ions and the Colours of Salts. J. Piccarp and 
E. Tuomas (Helv. Chim. Acta, 1923, 6, 1040—1043).—An attempt 
is made to correlate the colours of salts with the colour-producing 
properties of their constituent ions.. Ions may be divided into 
three groups: (1) coloured ions; compounds containing them are 
always coloured; (2) ions possessing latent colour; molecules 
formed from these tend to be coloured; (3) ions which have no 
colour, latent or otherwise. Ions of the first group give a deeper 
colour with those of the second than with those of the third. The 
following classification is made. Group (1): MnO,', MnO,4, CrO,%, 
Cr,0,4, PtCl,@, AuCl,', and Cr™“-+-aq, Cu-+aq, Au, Pt, Fe, 
Mn; Group (2): S4, O4, It, Br!, CH, OH! (phenols and derivatives, 
certain enols), Fe™, Bi™@, Sb™, As™, Hg™, 
CV, Ag, Tit¥, Group (3): F', 80,7, ci0,", CH,°CO,}, Zn!, 
Cs!, Nat, Lit, Cal, Al™, Cadmium iodide is described 
as colourless, but as both its ions have latent colour, it might be 
expected to be coloured. Examination shows that a layer of the 
concentrated solution 10 cm. thick is distinctly yellow. Mercuric 
bromide and mercurous chloride also form distinctly a a 
tions. E. H. R. 


The Luminescence of Titanium Oxide. E. L.” Nicnoxs 
(Physical Rev., 1923, [ii], 22, 420—424; cf. Nichols and Wilber, 
A., 1922, ii, 105).—Cathode rays, but not ultra-violet light from an 
iron spark, excite a very faint, orange-red fluorescence in titanium 
oxide, or, after fusion of the surface layer, a fine blue fluorescence, 
with rapid fatigue. A thin layer of the oxide, when heated, gave 
a very feeble, greyish-blue fluorescence up to 425°, strong red 
from 425° to 677°, and strong yellow from 677° to 1,000°. When 
the oxide is heated directly with an oxygen—hydrogen flame, two 
distinct phases are observed, according as the oxygen or the 
hydrogen is in excess. A. A. E: 


Velocity of Photochemical Reactions under the Action of 
Light the Intensity of which is Periodic. P. Lasarev (Compt. 
rend., 1923, 177, 1436—1438).—Talbot’s Law is shown to be readil 
deducible from a consideration of photochemical kinetics [cf. J. 
Russ. Phys. Chem. Soc. (physical sect.), 1915, 47, 958]. E. E. T. 


‘ 
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The Photolysis of Carbonic Acid. E. Baur and P, Bicur 
(Helv. Chim, Acta, 1923, 6, 959—965).—Attempts were made to 
repeat the experiments of Baly, Heilbron, and Barker (T., 1921, 
419, 1025—1035), who observed the reduction of carbon dioxide 
to formaldehyde through the action of light in presence of a sensi- 
tising dye such as Malachite-green. Formaldehyde was indeed 
' found in the solutions after illumination, but just as much or 
more when carbon dioxide was absent as when it was present. 
The production of formaldehyde was increased in presence of 
barium hydroxide, which precluded the possibility of the presence 
of carbon dioxide in solution. It is concluded that the form- 
aldehyde is formed from the dye, especially when this is present 
as_a colloidal solution of the leuco-base [? colour base], as it is in 
the barium hydroxide solutions. Solutions of dyes (Rhodamine 
and Phosphine) in xylene containing lecithin or spermaceti were 
exposed to light; also dyeings of Eosin, Rhodamine, Phosphine, 
and Malachite-green on cotton and silk, and resinates of the same 
dyes were illuminated under water both pure and saturated with 
carbon dioxide. In no case could formation of formaldehyde, 
oxalic acid, or formic acid be detected. .R, 


Validity of the Photochemical Law of Equivalence in the 
Case of Emulsions of Silver Halides. J. Eacrrt (Physikal. 
Z., 1923, 24, 488—490).—The experimental method described in 
a previous paper (ibid., 1921, 22, 673) has been considerably 
improved, and the result definitely established, that, provided the 
time of exposure of the emulsion to the radiation is not excessive, 
photochemical absorption of radiation by emulsions of silver 
chloride or silver bromide obeys the photochemical law of equiv- 
alence, viz., one silver atom is affected per quantum of energy 
absorbed. For longer exposures, the ratio of the number of silver 
atoms affected to the number deduced from quantum considerations 
diminishes as the time of exposure increases, The author considers 
that the latent image is constituted of metallic silver. J. 8. G. T. 


The Photo-electric Effect of Cesium Vapour. J. Kunz and 
E. H. Wuu1aMs (Physical Rev., 1923, [ii], 22, 456—460).—Previous 
work (A., 1922, ii, 809) has been repeated with greater precision 
by the use of a quartz tube with plane parallel end plates. The 
critical wave-length for photo-electric emission from czsium vapour 
was found to be 3180 A. (average), in agreement with the con- 
vergence wave-length 3184-28 A., which is related to the ionisation 
potential, V;, according to the equation Vj=Ac/ed;. It follows 
that the separation of an electron from a cesium atom requires the 
same amount of work whether produced by an impinging electron 
or by absorption of light. A. A. E. 


Spectro-photo-electrical Effects in Argentite. P.H. GEIGER 
(Physical Rev., 1923, [ii], 22, 461—469).—When argentite is con- 
nected in a closed circuit with a galvanometer, and one surface of 
contact is illuminated, an H.M.F. is produced which increases with 
the intensity up to about 0-013 volt for 600 candle-metres and over. 
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Continued exposure results in marked fatigue. The effect, which 
is not thermo-electric, is shown also with proustite (Ag,AsS,), 
pyrargyrite (Ag,SbS,), bournonite [3(Cu,,PbS)Sb,8,], molybdenite 
(MoS,), stephanite (Ag,SbS,), and acanthite (Ag.S), although to a 
less extent than with argentite (Ag.S); cuprite gave indefinite 
results, whilst the effect was not observed in the case of galenite, 


' stibnite, and polybasite. The electrical resistance of argentite 


was found to be only half as great for 20 as for 4 volts, and is 
about 0-8 as great in the light as in the dark, Slow recovery 
followed a condition of insensitiveness to light attained after some 
time. A. A, E, 


Réntgenographic Chemical Investigations. I. Réntgen 
Spectra and the Periodic System. H. Srintzine (Z. physikal. 
Chem., 1923, 107, 154—162).—A theoretical paper in which it is 
shown that up to the present the study of Réntgen spectra has only 
led indirectly to the possibility of determining structure according to 
Bohr’s theory. The author puts forward a number of numerical 
relationships in the periodic system which may serve as an indication 
of the lines on which the direct investigation of the structure of atoms 
and atomic nuclei may be pursued. It is suggested that such an 
investigation could be carried out by means of y-rays. It is also 
pointed out that positive ray analysis may explain atomic structure 
and other chemical problems, particularly the definite fixing of 
whole number atomic weights. J. F.S. 


Réntgenographic Chemical Investigations. II. Technique 
of Réntgenology. H. Srinrzine (Z. physikal. Chem., 1923, 107, 
163—180; cf. preceding abstract).—A description of the most 
suitable forms of apparatus and the most favourable conditions for 
the investigation of Réntgen spectra, A new arrangement of the 
electrodes is described for Réntgen analytical purposes. It is 
shown that if the discharge is divided between the discharge tube 
and a spark gap in parallel, then the maintenance of a definite 
tube voltage as measured by the spark potential has little influence 
on the production and the intensity of a suitable Réntgen a 


Constitution of the X-Ray Spectra belonging to the L-Series 
of the Elements. H. Hrrara (Proc. Roy. Soc., 1924, [A], 105, 40— 
60).—Experimental data due to Siegbahn (A., 1919, ii, 488), and 
to Siegbahn and Friman (A., 1916, ii, 167, 277, 361) are used to 
calculate the respective values of the ratio of the wave number, v, 
to Rydberg’s constant, N, in the L-series of the X-ray spectra of 
forty-eight elements included between zinc (atomic number 30) 
and uranium (atomic number 92). Values so determined are 
Shown to confirm approximately certain deductions made by 
Sommerfeld from the extension of the theory of “ wasserstoffahn- 
lich ” spectra to the K and L series of X-ray spectra (Ann. Physik, 
1916, [iv], 54, 183). The slight discrepancy is attributable to the 
number of electrons in the K- and L-orbits being so large that 
their effects on the motion of an electron in the same or an inner orbit 
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are appreciable. Moreover, the radius of the innermost (XK) orbit 
cannot be considered negligible compared with the radii of the 
outer orbits. Sommerfeld’s theory is extended by taking account 
of these correcting factors. A mathematical discussion, involving 
quantum considerations, of the initial and final stationary orbits 
corresponding with X-ray radiation, the planes of the stationary 
orbits, and the intensities of X-ray radiation leads to the conclusion 
that an electron moves from a certain outer orbit to the neighbouring 
inner one without changing its spatial quantum number, but if 
there are intermediate orbits between the initial and final orbits, 
the spatial quantum number changes every time the electron 
passes through one of the intermediate orbits. . J. 8. G, T. 


Reflection of the Characteristic Réntgen Radiation 
associated with the Chemical Elements composing a Crystal 
by the Elements. B. Watrer (Z. Physik, 1923, 20, 257—271).— 
Employing an ionisation chamber for the measurement of the 
respective intensities of radiation of various wave-lengths reflected 
by crystals of bromides, iodides, or containing cesium, on which 
Réntgen radiation excited by means of a tungsten anticathode 
was incident, Clark and Duane found that the intensity of reflected 
radiation characteristic of bromine, iodine, etc., was of the same order 
of magnitude as, and even greater than, the intensity of reflection of 
the incident radiation characteristic of the material of the anti- 
cathode (A., 1923, ii, 468). Employing a photographic method of 
comparing the intensities of the reflected radiation of different 
wave-lengths, and using Réntgen radiation excited by means of a 
molybdenum anticathode, the author has been: unable to confirm 
this result. The intensity of the reflected radiation characteristic 
of the crystal element was in all cases immeasurably small. No 
satisfactory explanation of the apparent discrepancy shown by 
the results obtained by the respective methods is at present avail- 
able. It is pointed out that the results obtained by Clark and 
Duane indicate a very rapid decrease of intensity of the reflected 
radiation on the long wave-length side of the head of the absorption 
‘band characterising the crystal elements in question. This result 
is contrary to what would be anticipated from a knowledge of 
the distribution of intensity throughout the continuous spectrum 
afforded by a Réntgen tube. J.8. G. T. 


Particles of Long Range Emitted by the Active Deposits of 
Radium, Thorium, and Actinium. L. F. Barss and J.8. Rocrrs 
(Proc. Roy. Soc.,1924,[.A},105, 97—116).—The emission of long-range 
particles by the active deposits of radium, thorium, and actinium 
has been investigated by means of the scintillation method (A., 
1921, ii, 671). In the case of radium active deposit, in addition 
to particles of range 9-3 cm. previously found by Rutherford, 
particles of respective ranges 11-2 and 13-3 cm. were found. For 
every 10? «-rays emitted by radium-C, the respective numbers of 
these particles present are 380, 125, and 65. Thorium active 
deposit emits particles of ranges 15-0 and 18-4 cm., in addition to 
particles of ranges 8-6 and 11-5 em. (A., 1916, ii, 282). The 
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relative numbers of these particles emitted were found to be 47, 
55, 10%, and 220, respectively. Actinium active deposit was found 
to emit particles of range 6-49 cm. previously recorded by 
Marsden and Perkins (A., 1914, ii, 410) to the extent of 0-322% 
of the total number of «-rays emitted by actinium-C. Indications 
of the presence of particles of range greater than 6-5 cm. were 
obtained. Evidence as to whether these long-range particles were 
a-rays or H-particles is inconclusive. Schemes hitherto proposed 
for the modes of transformation of the C products of the radio- 
active substances must be considered incomplete. More especially, 
for the atoms of radium-C and thorium-C explanation must be 


found for the presence of four particles of different ranges. 
J. 8. G. T. 


The Absolute Energies of the Groups in Magnetic 6-Ray 
Spectra. C. D. Exxis and H. W. B. SKINNER (Proc. Roy. Soc., 
1924, [A], 105, 60—69).—Absolute determinations, correct to 
1 part in 500, have been made of the respective energies of the 
electrons associated with six of the principal homogeneous groups 
of B-rays emitted from radium-B. The values, expressed in 10° 
volt, deduced from determinations of the curvature of the respective 
rays in a magnetic field, are: 0-3725, 0-4983, 1-529, 2-067, 2-638, 
and 3-379. J.8. G. T. 


Discoloration and Luminescence due to Becquerel Rays. 
K. Przram (Z. Physik, 1923, 20, 196—208).—Literature dealing 
with the discoloration and luminescence accompanying the incidence 
of Becquerel rays on substances, e.g., rock salt, is reviewed, more 
especially with reference to conclusions concerning the phenomena 
reached by Meyer and the author in a previous paper (A., 1922, ii, 
339). The mechanism of the phenomena is discussed from the 
point of view of the quantum theory. J. 8. G. T. 


Ionisation: Hydrogen and Oxygen. H. D. Smytu (Proc. 
Roy. Soc., 1923, [A], 105, 116—128).—In continuation of previous 
work (A., 1923, ii, 602), the author has investigated the ionisation 
of hydrogen and oxygen by electron impact. The results obtained 
show that ionisation in hydrogen at about 16-5 volts is not accom- 
panied by dissociation, as has been generally supposed, Atomic 
hydrogen-ions are first produced at a potential 4-25+0-06 volts - 
above that at which molecular ions first appear, and the proportion 
of atomic ions remains very small up to 720 volts. In hydrogen 
at sufficiently high pressure, atomic ions predominate over mole- 
cular ions, and appear at approximately the same voltage. They 
originate owing to dissociation due to collisions of ionised molecules 
with other molecules. In oxygen, molecular ions are produced at 
about 15-5 volts, whilst doubly and singly charged atomic ions 
appene at about 7 and 7-5-0-2 volts higher. Results in the case 
of oxygen can be interpreted by thermochemical equations similar 
to those previously employed in the case of nitrogen. J.8.G.T. 


Ionisation of Salt Vapours. W. M. Latrer (J. Amer. Chem. 
Soc.. 1923, 45, 2803—2808)—The heats of ionisation of the 
+ 


ii. 86 _ ABSTRACTS OF CHEMICAL PAPERS, | 


hydrogen and alkali metal chlorides, bromides, and iodides have 
been tabulated for the gaseous condition. The ionisation constant 
of sodium chloride at its boiling point has been found to be 4 x 10738, 
From a consideration of the fields of force about the ions and the 
molecular diameters, it seems that the heats of ionisation cannot 
be calculated by any method which treats the ions as rigid structures 
of electrons about a positive. nucleus. J. F.S8. 


Radioactivity of the Alkalis. G. Horrmmann (Physikal. Z., 
1923, 24, 475—476).—The radioactive character of salts of sodium, 
potassium, rubidium, and cesium and the relative magnitudes of 
the small activities: associated with these elements have been 
determined in two different ways. The results are in satisfactory 
agreement with values of the activities given by Hahn and 
Rothenbach (A., 1919, ii, 312). . J. 8. G. T. 


Thermionic and Photo-electrical Properties of the Electro- 
positive Metals. A. F. A. Youne (Proc. Roy. Soc., 1923, [A], 
104, 611—639).—The thermionic and photo-electrical properties 
of sodium and potassium have been investigated. It is found 
that sodium does not give a measurable thermionic emission, that 
is, greater than 107! amperes, for temperatures up to 390°. 
Potassium is found to give currents measurable in some cases by 
an electroscope at temperatures down to the ordinary. The 
currents are held to be thermionic in origin and not due to chemical 
action. The values of } for potassium in the emission formula 
i=A,eT1/e%/? are found to be lower than those obtained with 
other métals, and the values of A, are also low. The change of 
the potassium from solid to liquid makes no difference in the 
magnitude of the thermionic current or in the value of b. Deter- 
minations of the photo-electric work function ¢) from photo-electric 
measurements, made at the same time as the thermionic measure- 
ments and at nearly the same temperature, show that ¢p is always 
greater than the thermionic work function ¢ calculated from 
the value of b. J. F. 8. 


Dielectric Constants of Organic Liquids at the Boiling Point. 
F. V. Grimm and W. A. Patrick (J. Amer. Chem. Soc., 1923, 45, 
2794—2802).—The dielectric constant of thirty-five organic liquids 
has been determined at the boiling point. e following values 
are recorded: benzene, 2:17; toluene, 2:17; m-xylene, 2-15; 
chloroform, 4:23; carbon tetrachloride, 2-10; carbon disulphide, 
2-58; ethyl ether, 4-11; these values are accurate to 0-01 unit; 
p-cymene, 2:27; ethyl bromide, 8-81; ethylene bromide, 4-09; 
tsoamyl bromide, 4-70; n-butyl iodide, 4-52; methyl iodide, 6-48 ; 
ethyl acetate, 5-30; chlorobenzene, 4:20; aniline, 4-54; o-toluidine, 
4-00; butaldehyde, 10-78; paracetaldehyde, 6:29; anisaldehyde, 
10-38; acetone, 17-68; methyl ethyl ketone, 14-46; acetophenone, 
8-64; ethyl alcohol, 17-30; alcohol, 11-83; n-butyl alcohol, 
8-19; isoamy]l alcohol, 5-82; o-nitrotoluene, 11-82; pyridine, 9-38; 
quinoline, 5-05; these values are accurate to 0-02 unit ; acetonitrile, 
26:2; phenylacetonitrile, 8:5; ethylene chlorohydrin, 13-2; and 
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nitromethane, 27:75; these values are accurate to 0-1 unit. A 
method has been suggested for evaluating the volume occupied by 
the molecules in the liquid state. The above idea has been applied 
to Bakker’s equation for the latent heat of vaporisation. J.¥F.S. 


[Relation between] Cathode Drop of Potential, Ionisation 
Potential, and Atomic Weight. A. Ginruer-ScHULZE (Z. 
Physik, 1923, 20, 153—158).—The author shows that the average 
normal cathode drop of potential V,, in the case of a discha 
through any elementary gas of atomic weight M, is approximate 
related to the ionisation potential, V;, of the gas, by the equation 
V,=(0-245M +-4)V,«, in which « is a constant, having the value 
unity for all monatomic gases, whilst the appropriate value of « 
in the case of diatomic gases is to determined from consideration of 
the loss of energy due to electronic impacts, and the efficiency of 
such impacts. It follows that the efficiency of the process of 
ionisation of the gas due to kations is, to a first approximation, 
inversely proportional to the square of the atomic weight of the 
gas. J. 8. G. T. 


Influence of Neutral Salts on the Potential of the Hydrogen 
Electrode. J. Przzsorowski [with M. FLeissner and A. 
Saspropina] (Z. physikal. Chem., 1923, 107, 270—278).—The action 
of 0-1N and 0-01N solutions of potassium nitrate, chloride, and 
bromide, sodium nitrate, chloride, and bromide, and lithium chloride 
and bromide in hydrobromic acid solution on the potential of the 
hydrogen electrode has been investigated. It is found that the 
potential of the hydrogen electrode in 0-1N and 0-01N hydrobromic 
acid solutions increases in all cases. A slight increase of the 
potential is found for solutions containing the potassium salts at 
concentrations less than 1N. The influence of the neutral salts 
increases with increase in their concentrations. The influence of 
these salts increases with their solubility, hygroscopic properties, 
and power of forming crystal hydrates. The influence of the 
salts is in the following order: KNO,, KCl, KBr, NaCl, NaBr, 
LiCl, LiBr, lithium bromide having the greatest influence. Bromides 
have a greater influence than chlorides, the kation being the same 
in both cases. With a constant concentration of neutral salt and 
a variable concentration of hydrobromic acid, the fall in the H.M.F. 
is almost independent of the hydrobromic acid concentration for 
salts which form crystal hydrates. The corresponding difference 
of #.M.F. for salts which do not form crystal hydrates varies very 
much with the different salts, and still more the greater the con- 
centration of hydrobromic acid. The action of neutral salts can 
be explained by the assumption that only non-hydrated hydrogen- 
ions have an influence on the potential; the ions formed from 
neutral salts dehydrate the hydrogen-ions and so increase the 
concentration of non-hydrated ions, and in consequence the 
potential. The electrolytic solution tension of the hydrogen 
changes with the concentration of the neutral salt. In addition 
to the ions of neutral salts, the undissociated molecules also exercise 
a dehydrating action on the hydrogen-ions. pS J oe 8. 
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Hydrogen Electrode in Alkaline Solutions. A. H. W. AtEex 
(Trans. Amer. Electrochem. Soc., 1923, 43, 89—98).—The potential 
of the hydrogen electrode has been determined in solutions of 
sodium hydroxide and in solutions of sodium hydroxide containing 
sodium chloride, It is shown that when a hydrogen electrode, 
saturated with hydrogen, is in equilibrium with 0-1N hydrochloric 
acid, it is in the same state of equilibrium with 1-0N hydrochloric 
acid, and vice versa. This, however, is not the case when a solution 
of an alkali hydroxide is used. When a hydrogen electrode in 
equilibrium with 1-0N sodium hydroxide is placed in 0-1N sodium 
hydroxide, a very considerable time elapses before it reaches a 
new equilibrium. The same phenomenon is observed in a more 
marked degree when the electrode is changed from 0-1N sodium 
hydroxide to 0-1N hydrochloric acid, or the reverse. The explan- 
ation given is that the electrode must absorb sodium-ions or give 
them out, as the case may be, in order to reach an equilibrium 
with the final solution. J.F.S 


Effect of Current Density on Overvoltage. M. Kwnoszt, 
P. Capitan, and M. (Trans. Amer. Electrochem. Soc., 1923, 
43, 55—74).—The value of the hydrogen overvoltage has been 
determined with cathodes composed of twenty-two different 
materials, that of chlorine, bromine, and iodine at three different 
anodes, and that of oxygen at nine different anodes. The deter- 
minations have been carried out at various current densities from 
1-0 milliampere to 1-5 amperes per sq. cm. All measurements 
were made at 25-0°-L0-2°. An investigation of the method of 
measuring overvoltage has led to the conclusion that the use of a 
small glass tip less than 1 mm. diam., pressed against the active 
electrode surface while the current is passing, will give correct 
results. J. F.S. 


Effect of Pressure on Overvoltage. S.J. Brcuer and W. D. 
Harkins (J. Amer. Chem. Soc., 1923, 45, 2890—2898).—The effect 
of pressure on the potential of the hydrogen electrode and on the 
potential and overvoltage of a mercury cathode has been ascer- 
tained at 0° for pressures from 757 mm. to 9 mm. The results 
show that the effect of pressure on the potential of.a cathode at 
which hydrogen is being liberated is in general very small at pres- 
sures between 760 mm. and 11 mm. The slight changes which 
occur are due to bubble expansion and consequent shielding of 
the cathode, and to increased stirring caused by more rapid bubble 
liberation at low pressure. Overvoltage, defined with reference to 
a reversible hydrogen electrode, increases as the pressure is decreased. 
This increase is paralleled entirely by a decrease in potential of the 
hydrogen electrode. Between 760 mm. and 11 mm., the range of 
variation of the overvoltage is about 50 millivolts. The present 
data are of importance in connexion with the theory of overvoltage 
due to MacInnes and Adler (A., 1919, ii, 131). Here the over- 
voltage, H,is given by H=(3RT'/2pr).y, where p is the pressure in 
the bubbles, r their radius, and y the surface tension of the liquid. 
Since. the bubble radius is practically constant with variation of 
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pressure, the overvoltage should vary inversely as the pressure, 
and thus increase very rapidly as low pressures are approached. 
The present work indicates that the overvoltage increases. with 
decrease of pressure only to the extent that the hydrogen electrode 
potential decreases, that is, as the logarithm of the pressure. On 
the other hand, the overvoltage of a number of inactive metals is 
found to have the same temperature coefficient, and to decrease 
2 millivolts per degree in 0-1N sulphuric acid. This seems to 
point to the surface tension of the liquid as an important factor in 
overvoltage. This fact indicates that MacInnes and Adler’s 
hypothesis is a partial rather than a complete hypothesis of over- 
voltage. In the experiments, care was taken to avoid stirring the 
liquid round the cathode, so the smallness of the increase of over- 
voltage with decrease of pressure cannot be due to the effect of 
stirring. The overvoltage at a mercury meniscus in dilute sulphuric 
acid is found to increase as the large bubble at the top of the meniscus 


becomes larger, and to decrease suddenly when the bubble escapes, 
J. F. 8. 


Free Energy of Dilution and the Activity of the Ions of 
Hydrogen Iodide in Aqueous Solution. J. N. Pearce and A. R. 
Fortscu (J. Amer. Chem. Soc., 1923, 45, 2852—2857).—The E.M.F. 
of cells of the type H,|H(c),AgI|Ag has been measured at 25°, 
30°, and 35° for concentrations of hydriodic acid between 0-246M 
and 0:005M. The decrease of free energy and heat content attend- 
ing the cell reaction has been calculated for 25°. The decrease of 
free energy accompanying the transfer of one gram-molecule of 
hydrogen iodide from the various concentrations to a concentration 
exactly 0-005M has been calculated. From these values, the geo- 
metric mean activity coefficients of the ions of hydrogen iodide 
have been calculated, and it is found that for concentrations up to 
0-005M these coefficients are practically equal to the corresponding 
coefficients for hydrogen chloride at the same concentrations. Ob- 
viously, therefore, the activities of the iodide- and chloride-ions are 
equal when in equivalent concentrations of their salts. J. F.S. 


Activities of Zinc, Cadmium, Tin, Lead, and Bismuth in 
their Binary Liquid Mixtures. N.W. Tay or (J. Amer. Chem. 
Soc., 1923, 45, 2865—2890).—Accurate determinations of the 
activities of liquid zinc, cadmium, tin, lead, and bismuth in the 
binary alloy systems zinc-tin, zinc-cadmium, cadmium-bismuth, 
cadmium-lead, and cadmium-tin have been made at temperatures 
from 400° to 600° from H.M.F. measurements of cells of the type 
Mlelectrolyte|Alloy. The electrolyte was the eutectic mixture of 
lithium and potassium chloride with a small amount of zine or 
cadmium chloride and potassium hydroxide. With the single 
exception of the system cadmium-bismuth, which gave a very 
complicated type of activity curve, all the alloy systems investigated 
showed escaping tendencies or activities greater than that required 
by Raoult’s law. In regard to divergencies from this ideal solution 
law, and also in regard to the heats of mixing, the results of the 
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present work furnish strong evidence for the validity of the internal. 
pressure theory as applied to liquid metal systems. J. F.S. 


Velocity of Hydrogen-ions in Gels under the Influence of a 
mt. N, Iscariscuzy and A, PomMERANzEv (Z, Elektrochem., 
1923, 29, 581—586).—The migration velocity of the hydrogen-ion 
in gelatin gels has been measured in the presence of different electro- 
lytes, including the chlorides of ammonium, potassium, sodium, 
barium, calcium, magnesium, lithium, manganese, and cadmium, 
and the sulphates of most of the above-named metals and also of 
zinc and rubidium, under various experimental conditions. A 
characteristic slowness of the hydrogen-ion is observed on passing 
from one potential to another, which is explained by the fact that 
the gel has a semi-rigid structure in which the ions are included 
and have thereby lost to some extent their free condition and 
power of progressive movement. The influence of the various 
kations in the gel on the movement of the hydrogen-ions is in direct 
relationship with the atomic volumes of the kations. J.F.S. 


_ Magnetic Properties of some Paramagnetic Double 
Sulphates at Low Temperatures. L. ©. Jackson and H. 
KAMERLINGH ONNES (Proc. Roy. Soc., 1923, [A], 104, 671—676; 
cf, A., 1923, ii, 609).—In continuation of previous work on the 
magnetic properties of compounds of iron, nickel, and cobalt, the 
magnetic susceptibility of cobalt potassium sulphate, cobalt rubidium 
sulphate, and manganese ammonium sulphate has been determined 
at temperatures from 14-54° Abs. to 291-0° Abs. The results show 
together with those given in the previous paper (loc. cit.) that all 
the cobalt compounds obey Weiss’s law x’m(7'+A)=C down to 
about 70° Abs., where x’m is the molecular susceptibility, but deviate 
from the law below 70° Abs. in such a manner that the susceptibility 
at the lowest temperature is greater than the value calculated by 
Weiss’s law. The magneton numbers of the cobalt compounds 
are not equal, but increase as the molecular weight of the com- 
pound increases. Manganese ammonium sulphate follows the 
simple Curie: law y7’'=C over the whole range of temperature 
investigated. Comparing this result with those obtained for 
hydrated and anhydrous manganese sulphate, it is found that the 
manganese compounds show a simple behaviour as regards the 
dependence of the susceptibility on temperature the greater the 
magnetic dilution of the substance. The complications found 
with cobalt, nickel, and iron compounds do not occur, J. F.S. 


The Crystallisation of certain Salts in the Magnetic Field. 
G. Roasto (Rev. géol., 1923, 4, 297)—Experiments with salts of 
iron, nickel, and cobalt show that the magnetic field exercises an 
influence on (1) the orientation of the crystals, the angles between 
axes and lines of force varying with the substance, but being con- 
stant for a given compound; and (2) the growth of the crystals, 
which become elongated in a definite direction, the angles remaining 
constant but again varying with the substance. 
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Specific Heat and Heat of Mixing in the Neighbourhood of 
the State of Critical Miscibility. N. Psrraxis (Compt. rend., 
1924, 178, 83—86; cf. A., 1923, ii, 836)—The specific heats and 
heats of mixing of the following pairs have been measured: (1) di- 
phenyl ether and ethyl alcohol; (2) benzene and ethyl alcohol; 
(3) benzene and n-butyl alcohol; and (4) o-cresol and ethyl alcohol. 
It is shown that the found specific heat of a mixture is greater than 
that calculated from the simple law of mixtures, this fact necessit- 
ating a correction in the calculation of the heats of mixing. Curves 
representing the above constants are approximately rectilinear for 
a longer or shorter portion of their course, according as the mixture 
under examination is near to, or remote from, a state of non- 
miscibility. Thus, the length of the rectilinear portions of the 
curves decreases in the order (1), (2), (3), (4), this being also the 
order of increasing miscibility. KE. E, T, 


Thermodynamics of the Ionisation of Monatomic Gases. 
R. Becker (Physikal. Z., 1923, 24, 485—486)—C, and C,, 
the respective concentrations of the atoms and electrons in a 
thermally-ionised monatomic gas at temperature 7°, are related 
by the equation in which 
Q, denotes the heat of ionisation, » the mass of the electron, peo is 
a statistical factor, and the other symbols have the customary 
significance. It follows, on the basis of the quantum theory, 
that if «,(v) denote the power of absorption of the gas for radiation 
of frequency v=(Q,-+e)/h, where « is the kinetic energy associated 
with an electron in a o-orbit, then /euc?, 
Yo(«) denoting the statistically calculated electron-absorbing cross 
sectional area of the ion available for trapping an electron « in a 
c-orbit. This equation, applied to absorption measurements 
relating to the principal series of absorption bands, should afford 
quantitative information relating to the trapping of free electrons 
by an ion. J.8. G. T. 


Calorimetric Determinations. V. The History of the 
Thermochemical Standard Substances. P. E. VERKADE 
(Chem, Weekblad, 1924, 21, 13—20).—The considerations leading 
up to the adoption of benzoic acid as a standard by the Inter- 
national Union at its third conference at Lyons in 1922 are described 
in some detail, and the desirability of deciding on some other 
material as a second standard is pointed out. 8. I. L. 


The Heat of Formation of Bleaching Powder and the 
Thermochemical Explanation of its Decomposition and 
Formation. SxHuicutro Ocut (J. Chem. Ind. Japan, 1923, 26, 
961—978; ef. ibid., 1923, 26,1; A., 1923, ii, 564, 573).—Assuming 
that the formula of bleaching powder is OCI-CaCl,H,O, the author 
has made a determination of the heat of formation and then tried 
to solve thermochemically the problem of the decomposition and 
the formation of the compound by applying the value obtained. 
As the reaction OClI-CaCl+H,0,—CaCl,+0,+H,0, proceeds 


} 


ii. 92 ABSTRACTS OF CHEMICAL PAPERS. 


quantitatively and is not affected by the impurities contained in 
bleaching powder, the heat of formation was measured with a 
simple calorimeter using hydrogen peroxide, OCl-CaCl—CaCl,+ 
-O+13,040 cal. and [Ca,O,Cl,]=177,260 cal. The method em. 
ploying the bomb calorimeter and that of decomposing with hydro- 
chloric acid did not give accurate results. The averages were 
176-1 Cal. from the former and 179-7 Cal. from the latter. The 
heat of decomposition of OCl-CaCl was calculated as follows: 
14,440 cal. cal. —CaCl,+-H,0 
(vapour)+O0O+-150 cal. OCl-CaCl,ag. =CaCl,,aq. +O-+20,620 cal. 
cal. 
12,120 cal. and OCI-CaCl,aq. cal. 
All oxygen-forming decompositions are exothermic reactions, 
whilst the chlorine-forming ones are endothermic. At the ordinary 
temperature, chlorine may not therefore be evolved as indicated 
above, but is produced by the decomposition of C1,0, which may be 
easily formed from moist bleaching powder. The chlorate, which 
occurs without exception, is considered to be the product of the 
oxidation of the other molecule of OCI-CaCl or Ca(OCl), caused by 
the eliminated oxygen in the presence of water. e partial 
pressure of decomposing oxygen from OCI-CaCl is calculated to be 
2-86 x 101% atm., by Nernst’s heat theorem. The heat of reaction 
between calcium hydroxide and chlorine is represented. as follows : 


Ca(OH), +Cl cal. and Ca(OH),-+aq.-+ 


Cl,=OCl-CaCl,aq.+20,650 cal. The partial pressure of chlorine, 
reacting on calcium hydroxide, is calculated by Nernst’s heat 
theorem: 0-004 atm. at 0°, 0-016 at 15°, 0-49 at 30°, 0-138 at 45°, 
0-355 at 60°, 1-000 at 78°, 3-1 at 100°, and 26-7 at 150°. The 
author has explained the preparation of bleaching powder from the 
thermochemical point of view. K. K. 


General Theory of the Phenomenon of Sorption. B. Iv 
(Z. physikal. Chem., 1923, 107, 145—153).—A theoretical paper in 
which an equation in the form of that of a unimolecular reaction 
is derived for the kinetics of sorption; this equation is given the 
form de/di=kc,,.e™, where c,, is the sorption capacity and in general 
is a function of the concentration, p, or the temperature, 7', and & 
is a constant which is a function of the temperature. An equation 
for the sorption isothermal in the form c,, =¢max(1—e™?) is deduced 
in which w is a constant, It is shown that under certain conditions 
the sorption capacity, as placed in the above equation, is not always 
constant, and the correction in the kinetic equation introduced on 
this account increases the agreement between theory and experi- 
ment. In consequence, the number of sorption processes expressed 
by the equation c=c,,.(1—e¢™) is increased. The dependence of 
the sorption capacity on the temperature is given by the equation 
Coe =Cg¢ V7, where 3 is a constant, This equation agrees well with 
the experimental data. The influence of temperature on the initial 
sorption velocity w; has been determined, and it is shown that 1; 
can increase with the temperature, whereas c, always decreases 
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with increase in temperature. This explains the crossing of the 
isotherms ‘of the sorption kinetics for different 


- Investigations on the Adsorption of Iodine by Various 
Substances. A. LorrermossEr (Kolloid Z., 1923, 33, 271—274). 
—The adsorption of iodine from solutions in potassium iodide 
and carbon tetrachloride by starch, basic lanthanum acetate, 
lecithin-albumin, calcium hydroxide, cholic acid, and calcium oxide 
has been investigated. It is shown in the case of basic lanthanum 
acetate that when the basic acetate is prepared at 18° iodine is 
adsorbed to form a brown precipitate, but when the precipitate is 
kept for twelve hours, or warmed at 40—50°, it then adsorbs iodine 
to form a blue precipitate. Heating at 70° gives a precipitate which 
adsorbs iodine with the formation of a dirty green precipitate, whilst 
if the precipitate is boiled it then adsorbs iodine to form a yellow 
adsorption compound. The adsorption curves in the various cases 
are entirely different. The longer the basic acetate is kept the less 
iodine is adsorbed. This is due to the fact that the structure of the 
basic acetate changes on keeping, and in four weeks it becomes 
crystalline, and then ceases to adsorb iodine. Calcium hydroxide 
adsorbs iodine from a solution in carbon tetrachloride with the 
formation of a brown colour; in this case it is held that the iodine 
is chemically combined with the calcium hydroxide. Calcium oxide 
adsorbs iodine from solutions in carbon tetrachloride according to 
an adsorption isotherm, and calcium carbonate does not adsorb 
iodine at all. -Cholic acid adsorbs iodine from solutions in potassium 
iodide when it crystallises from such solutions, but crystalline cholic 
acid when placed in a solution of iodine in potassium iodide does not 
adsorb iodine. J.F.S. 


Adsorption Compounds. IV. R. Hauuzr (Kolloid Z., 1923, 
33, 306—309; cf. A., 1919, ii, 198; 1921, ii, 21).—The dyeing of 
cotton and wool by indigotin, Alizarin VI, Indanthren-blue-RS and 
Para-red sol, both alone and in the presence of sodium hydrogen 
sulphate, has been investigated and both the dye solution and the 
dyed fibres have been examined microscopically. In the case of 
indigotin with cotton, a greyish-blue colour is produced which is not 
changed much by sodium hydrogen sulphate and practically the 
whole of the dye can be removed by washing with water. The 
indigotin particles are very loosely held by the fibres. With wool, 
the case is different; here the fibres become dyed more rapidly and 
more intensely, and very little of the colour is lost on prolonged 
washing. 'The presence of sodium hydrogen sulphate gives a deeper 
colour, and the dye is homogeneously disseminated through the fibre. 
With Alizarin VI suspensions, cotton, on boiling with the solution, 
forms a weak adsorption compound, which breaks down on washing 
repeatedly with water.. In the presence of sodium hydrogen sul- 
phate, there is a strong adsorption and the cotton is dyed brownish- 
yellow ; the adsorption compound thus formed is more stable towards 
water and on repeated washing the cotton remains pale yellow. 
With wool, the adsorption is much stronger than with cotton, the 
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fibres becoming violet coloured, but in the presence of sodium 
hydrogen sulphate, chrome-yellow. Both withstand washing with 
water, and microscopic examination shows that the fibres are homo- 
geneously coloured. The results obtained with Indanthren-blue- 
RS are similar to those obtained with alizarin, The experiments 
show that wool is a more powerful adsorbent than cotton. Wool 
forms stable derivatives with chemically inactive substances which 
can only be termed adsorption compounds. The results raise a 
doubt as to the correctness of the generally held view that the 
dyeing of wool is a chemical process. J.F.S. 


Diffusion of Hydrogen through Metals. H.G. Demine and 
B. C. Henpricxs (J. Amer. Chem. Soc., 1923, 45, 2857—2864).— 
An apparatus is described which enables the diffusion of gases 
through metals to be measured at temperatures up to 1,000° under 
perfectly definite conditions. The specific rate of diffusion of 
hydrogen through several common metals has been measured, and 
the following values, expressed in mg. per hour per sq. cm. area 

r mm. thickness, have been obtained: aluminium, no diffusion 
detectable at 555°; zinc, 0-0012 at 375°; lead, 0-001 at 265°; copper, 
0-011 at 500°; copper, 0-028 at 770°; nickel, 0-012 at 500°, and 
0-100 at 750°. In addition, the specific rate of diffusion of hydrogen 
has been measured for copper and nickel over a considerable range 
of temperature. The following results are recorded : copper, 500°, 
0-027; 550°, 0-032; 645°, 0-042; 687°, 0-056; 770°, 0-072. These 
values are c.c. of hydrogen per hour diffusing through 1 cm.? of copper 
0-391 mm. thick. Nickel, 403°, 0-004; 450°, 0-007; 527°, 0-020; 
580°, 0-029; 625°, 0-056; 695°, 0-114; 745°, 0-153. In this case, 
the nickel plate was 0-653 mm. thick. J.F.S. 


Solubility. IX. Metallic Solutions. J. H. HmprEsranp, 
T. H. Hoenzss, and N. W. Taytor (J. Amer. Chem. Soc., 1923, 
45, 2828—2836; cf. A., 1923, ii, 315).—A theoretical paper in which 
the authors discuss the various methods of estimating the relative 
internal pressures of metals. Tables are given of the values of this 
quantity deduced from expansion and compressibility, surface 
tension, and heat of vaporisation, Data are given showing the 
correlation between these tables and the behaviour of binary metallic 
solutions. J.F.S. 


Individual Thermodynamic Properties of Ions. J. N. 
Brénstep (J. Amer. Chem. Soc., 1923, 45, 2898—2910).—The 
principle of the specific interaction of ions is presented in the form 
of a simple equation and a diagram. The individualities of the 
thermodynamic properties of salts vary linearly with their concen- 
_ tration when the total concentration is kept constant. On the basis 
of thislaw, several of the results obtained by means of the principle 
of the specific interaction may be derived.. Thermodynamic and 
experimental evidence to prove the invalidity of the principle of the 
independent activity coefficients has been adduced, Solubility 
measurements embracing a series of cobaltic ammine salts in solutions 
of sodium sulphate and chloride have been carried out at 20°, and 
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the results are found to be in full agreement with the principle of 
specific interaction. J. F.S. 


Dependence of the Mobility of Univalent Ions on the 
Temperature. P.WaLpEN and Herm. (Z. physikal. Chem., 
1923, 107, 219—234).—A theoretical paper in which it is shown that 
the mobility of some ions changes proportionally with the fluidity of 
the solution and also follows Stokes’s law. The deviations of the 
other ions from Stokes’s law are represented by simple empirical 
relationships, The regularities found are in opposition to the 
deductions from Born’s hydration hypothesis. It is shown to be 
probable that the meaning of the regularities found may be obtained 
from Cunningham’s formula (Proc. Roy. Soc., 1910, [A], 83, 357). 
Many facts are shown to be best explained by the existence of a 
firmly held water sheath on the ions. J. F.S. 


The Crystal Structure of Metals, Mixed Crystals, and 
Metallic Compounds. K. Brecker (Z. Metallk., 1923, 15, 303— 
305).—A review of the present knowledge of the crystal structure of 
metals is given, together with a table showing the systems in which 
thirty-nine metals crystallise as shown by the Debye-Scherrer 
method of X-ray analysis. Fifteen of these metals crystallise in a 
face-centred cubic lattice, nine in a space-centred cubic lattice, nine 
in the hexagonal, two in the tetragonal, two in the rhombohedral, 
and two in a diamond lattice, In addition, five elements have a 
second crystalline modification, Values for the density of the 
elements calculated from the dimensions and arrangement of the 
lattice are always about 2% higher than those actually found by 
experiment, Metallic mixed crystals with a static arrangement of 
the atoms give X-ray photographs in which the lattice constants, if 
both metals crystallise in the same system, are an approximate 
linear function of those of the constituents, If the lattices are 
dissimilar the atoms of the metal present in the smaller amount 
arrange themselves in the lattice of the other metal. No relation 
appears to exist between the symmetry of crystals of intermetallic 
compounds and that of their components; thus, Cu,Zn, and Al;Mg, 
have a regular face-centred lattice, whereas zinc and magnesium 
crystallise in the hexagonal system; Cu,Al and CuAl are tetragonal 
or hexagonal and NiAl has a simple cubic lattice, whilst copper, 
nickel, and aluminium all have a cubic face-centred lattice (cf. A., 
1923, ii, 519). A. BR. P. 


Rhythmic Crystallisation. H. Kicr (Kolloid Z., 1923, 33, 
284—286).—In an earlier paper, a description of the production of 
thythmic crystals of the racemic form of the menthy] ester of benzyl- 
acetoacetic acid was given (A., 1920, i, 748); further details for the 
production of rhythmic crystal figures are now given. Itis shown that 
the ester employed must melt at 48—52°, and that it is best 
purified by distillation in steam, since crystallisation from acetic acid 
and alcohol produces a separation of the isomerides, Further, a 
freshly prepared benzene solution should be used, for when kept a 
mutarotation occurs, as shown by the following values of the rotation 
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measured at intervals of eight days, — 91°, —9-9°, —10-1°. The 
solution having the last-named value gives no ring-formed crystal 
structure, J. F.S. 


Explanation of the Colloidal Appearance of the Proteins. 
J. Lozs (Rev. Gen. Colloides, 1923, 1, 3—17).—Portion of « lecture 
delivered at the Institute of Medicine in Chicago, November 24th, 
1922, in honour of Pasteur. The lecture deals with the pro- 
perties of the proteins and shows that the chemistry of these sub- 
stances is not different from that of crystalloid substances, and that 
they can combine stoicheiometrically with acids and bases to form 
protein salts which in solution dissociate electrolytically. The very 
large ions and molecules of the proteins are unable to diffuse freely 
across gels and membranes which are easily permeable to the smaller 
crystalloid ions. These facts lead to an unequal partition of diffus- 
able crystalloid ions between a solution of a protein and an external 
aqueous solution, or between a protein gel and an aqueous solution, 
In this partition, the total concentration of crystalloid ions is always 
greater in the protein solution or gel than in the surrounding aqueous 
solution. This is the cause of the colloidal appearance of solutions 
and gels of proteins. Measurement of the membrane potential 
shows that the excess concentration of crystalloid ions in the solution 
of protein over that outside this solution can be determined by means 
of Donnan’s theory of membrane equilibria, and that all the effects 
of electrolytes on osmotic pressure, swelling, and viscosity of proteins 
can be calculated with satisfactory exactitude by Donnan’s equili- 
brium equation. Colloidal chemistry, therefore, appears to be only 
an imperfectly observed condition of equilibrium of the classical 
chemistry, at least so far as it deals with the proteins. The mistake 
is due to two causes, first, the omission of colloid chemists to measure 
the hydrogen-ion concentration of their solutions, which is the chief 
variable factor in these cases, and second the failure to measure and 
take into consideration the membrane potential of the solutions and — 
protein gels, which furnishes the proof that the theory of membrane 
equilibria must be used to explain the colloidal appearance of 
proteins. J. F.S. 


Variable and Invariable Properties of Dispersion. W. 
OstwaLp (Kolloid Z., 1923, 33, 300—306).—A theoretical paper, 
in which it is shown that the independence of, for example, the 
osmotic pressure and the mean kinetic energy of a particle on its 
degree of dispersion is rather an intuitively derived fact than a 
rigidly derived consequence of the molecular kinetic theory. On 
the other hand, the thermodynamic or the capillary physical theory 
of disperse systems gives a strict explanation of this remarkable 
independence. The osmotic pressure, mean kinetic energy, density, 
refractive power, and cataphoretic velocity belong to the group of 
properties which are proportional to the absolute surface of the 
particles and also to the square of the specific surface. If the 
measure of these properties is given by W, then W=Kno(o/v)* or 
o/n . (o/v)®=K, where o is the surface, v the volume, n the number 
of monodisperse particles, and K a very general topographical con- 
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stant, which depends entirely on the shape of the particles ; for cubes 
K = 216 and for spheres K = 113. This constant, in particular, is 
independent of the degree of dispersion. The experimentally 
observed independence of the above-named properties of the degree 
of dispersion is due therefore to the fact that these properties depend 
in a double sense on the degree of dispersion. These two functions 
are opposed to one another and in the final result eliminate each 
other. When one or other of the two functions varies so that the 
above-named condition is not fulfilled, exceptions to the secondary 
independence appear. The properties which are most strongly 
dependent on the degree of dispersion are those which are governed 
by only one of the functions. J. FS. 


Determination of Size and Distribution of Size of Particles 
by Centrifugal Methods. T. Svepprra and J. B. Nicnots (J. 
Amer. Chem. Soc., 1923, 45, 2910—2917).—Stokes’s law has been 
modified to give an exact formula for determining the radius of a 
particle sedimenting under centrifugal force. This formula has the 
form r = V 9n log, (xa) /a/-V 2(dp>—d;)w%, where r is the radius, a 
the distance from the axis of rotation to the meniscus of the sol in a 
centrifuge tube, x the distance which the boundary has moved in 
time ¢, » the viscosity of the liquid, and d, and d; are respectively the 
densities of the particle and the dispersion medium. A special type 
of centrifuge is described which permits a sol to be observed or 
photographed while it is being precipitated. This method depends 
on the projection of a uniform beam of light up through a tube con- 
taining the material each time the tube passes over a certain point. 
The rate of movement of the particles in the tube may then be 
observed. To illustrate the method for a fairly uniformly sized 
colloid, results for two different gold sols, clay, barium sulphate, 
and arsenious sulphide are given. Another method is discussed for 
determining the distribution of size of particles, depending on the 
variation of concentration with distance from the axis of rotation 
in a disperse system.subjected to centrifugal force. J.F.S. 


Theory of Emulsification. P. H. D. Draper, and 
J. H. Hitpepranp (J. Amer. Chem. Soc., 1923, 45, 2780—2788). 
—A paper in which the present position of the theory of 
emulsification is outlined. The types and relative stabilities of 
emulsions formed by the aid of various soaps have been explained 
by the aid of the theory of orientation of the soap molecules 
in the interface. The curvature of the film of soap adsorbed at 
the interface is more convex towards water, yielding more stable 
emulsions of the oil-enclosed type the larger the metal atom in 
the soap. As the number of hydrocarbon chains attached to a 
Single metallic atom increases, the curvature is reversed, becoming 
strongly convex towards the oil phase with soaps of the tervalent 
metals, aluminium and iron, which yield the most stable emulsions 
of water in oil. Experimental data on the type and relative stabili- 
ties of emulsions of various liquids with water show that the transi- 
tion from the most stable oil-enclosed to the most stable water- 
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enclosed emulsion for both stearates and oleates follows she order: 
cesium, potassium, sodium, calcium, silver, magnesium, zinc, 
aluminium, iron. This order is in accordance with the valencies 
and atomic diameters of the metals as interpreted by the orientation 
hypothesis. It is suggested that the type of emulsion produced by 
a solid powder is determined by the angle of contact of the inter. 
face with the solid. In order for the powder to remain in the inter- 
face the angle must be finite, and unless the angle is 90°, the interface 
will be on one side or the other of the points of contact of the particles, 
and its tension will cause the film to be concave on that me 
FS. 


Preliminary Attempt to Measure Gravimetrically the 
Distance Effect of Chemical Affinity. T. W. Ricuarps and 
W. T. Ricuarps (Proc. Nat. Acad. Sci., 1923, 9, 379—383).— 
After a brief discussion of attempts which have been made to ascer- 
tain the law connecting the force of cohesion and distance, a number 
of experiments, designed to measure the force of chemical affinity 
at short distances, are described. The experiments consisted in 
suspending horizontally a plate of aluminium, 6 cm. sq., to one arm 
of a delicate balance and after counterpoising it, bringing materials 
which have considerable affinity for it underneath it and measur- 
ing the pull by the change of apparent weight. The materials used 
were oxides of silver, copper, iron, zinc, and magnesium, sulphur, 
iodine, and bromine, the two last-named substances being covered 
with mica. In the case of the oxides and sulphur, the distance 
between the aluminium and the oxide was about 0-001 m., with 
iodine 0-01 mm,, and with bromine 0-02 mm. The experiments show 
that in no case is there an attractive force amounting to 0-1 mg. 
Hence it is concluded that the force of chemical affinity must decrease 
very rapidly as the distance between the attracting atoms em 


Extremely Dry Liquids. G. N. Lewis (J. Amer. Chem. Soc., 
1923, 45, 2836—2840).—A theoretical paper in which it is shown 
that the only plausible explanation of the effects produced by exhaus- 
tive desiccation of liquids which seems to be consistent with thermo- 
dynamics rests on the assumption that water is a catalyst for pro- 
cesses between various molecular states, and that its removal 
merely inhibits such processes. If this explanation is correct, the 
process of drying only “ freezes” an existing equilibrium and (at 
constant temperature) cannot alter the static properties of a liquid. 
This leads, among other things, to the prediction that liquids will be 
found which exhibit abnormally low, as well as abnormally high, 
boiling points. J. F.S. 


Theory of Chemical Reactivity. F.0O. Ricz (J. Amer. Chem. 
Soc., 1923, 45, 2808—2820).—A theoretical paper in which an ex- 
planation for the high temperature coefficient of chemical reactions 
is offered; it is assumed that the law of mass action in its 
classical form is true, and that its apparent failure is due to using 
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stoicheiometric equations which do not represent, even approxi- 
mately, the reactions taking place in solutions. "When the ordinary 
stoicheiometric equations are replaced by equations representing 
more nearly what occurs, it has been shown that certain molecules 
are connected with an equilibrium constant in such a way that their 
concentrations vary with the temperature. These are referred to as 
active molecules, and it is due to these that “‘ slow” reactions have 
a high temperature coefficient. The hypothesis predicts that 
chemical reactions will fall into comparatively few classes, each class 
having a characteristic temperature coefficient. In this hypo- 
thesis, the assumption is made that the non-hydrated hydrogen- 
and hydroxyl-ions are the catalytically active particles, and this 
leads to the conclusion that stoicheiometrically neutral water is 
distinctly alkaline catalytically, and it is not until the hydrogen-ion 
concentration has a pq value about 5 that the concentrations of the 
non-hydrated ions become equal, and the catalytic activity is at a 
minimum. J. F.S. 


An Extension of the Equation for the Velocity Constant of a 
Unimolecular Reaction. H. J. Prins (Chem. Weekblad, 1923, 
20, 686—689).—Starting from the assumption that in the ideal gas 
the relation between the atomic energy and the combining energy 
is the same for the greater proportion of the individual molecules, but 
in a few individuals may vary from the average value, and combining 
the mathematical probability of any given configuration so deduced 
with the relation between the stability and entropy of the system, 
it is possible to arrive at Boltzmann’s equation, S=klog,W+A 
where S is the entropy and W the probability of the given configura- 
ation at a given instant; then from the assumption that the small 
proportion of activated molecules take up radiant energy from the 
medium, as expressed in the photochemical law of Einstein, it is 
sagreng to form a conception to account for the relation v=vN, 
or the velocity of dissociation of simple molecules in the gaseous 
phase. 8. I. L. 


The Rate of Hydrolysis of Methyl Acetoacetate. G. 
LyuncGREN (Ber., 1923, 56, [B], 2469—-2471).—The hydrolysis of 
methyl acetoacetate by sodium hydroxide has been re-examined, 
since the velocity constants observed by Goldschmidt and Oslan 
(A.; 1900, i, 182, 373) and Goldschmidt and Scholz (A., 1907, ii, 244) 
diminish rapidly for a reason which these authors have not been 
able to explain. A source of error in Goldschmidt’s experiments is 
caused by the ketonic hydrolysis of methyl acetoacetate which pro- 
ceeds fairly rapidly in acid solution and hence commences rapidly 
when the alkaline solution is introduced into an excess of acid in 
order to stop alkaline hydrolysis. The main cause of error, how- 
ever, lies in the unsuitability of phenolphthalein for the titration in 
the presence of the markedly acidic methyl acetoacetate. The 
previously observed irregularities disappear when phenolphthalein 
isreplaced by Bromothymol-blue. The velocity constant is 0-01211, 
this value being Jower than that observed by Goldschmidt, H.W. 
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The Formation of Aniline Black, a Bimolecular Reaction. 
J. Prccarp and F. pz Monrmonur (Helv. Chim. Acta, 1923, 6, 
1021—1029).—The oxidation of aniline by potassium dichromate and 
sulphuric acid to Aniline-black has been found to be a reaction of 
the second order (bimolecular). The experimental method used was 
the comparison of the rates of reaction at different concentrations 
of aniline, these being measured by the time taken for the solution 
to attain a given degree of opacity.. It might be supposed that there 
may be a rapid unimolecular reaction at first, as suggested by Gold- 
schmidt (A., 1920, i, 226) followed by a measurable bimolecular 
reaction, but this suggestion is disproved by the recovery of un- 
changed aniline from solutions in which oxidation has been cut short. 
The reaction velocity increases with increasing acidity, but the 
order of the reaction is not affected. The question is complicated 
by the discovery that the oxidation of aniline to Aniline-black is 
autocatalytic. If the velocity at any moment is proportional to 
the concentration of aniline present and to the amount already 
oxidised, which is also proportional to the initial amount of aniline, 
then the observed reaction velocity is at least proportional to 
the square of the aniline concentration: The reaction is then 
unimolecular in Goldschmidt’s sense, but bimolecular from the point 
of view of reaction velocity. It is impossible to draw conclusions 
regarding ‘the intermediate products from the reaction See § 


Second Report of the Committee on Contact Catalysis. 


_ W. D. Banorort (J. Physical Chem., 1923, 27, 801).—A review of the 
experimental work done during the last two years. 


Catalytic Metals. J. Piccarp and E. Tuomas (Helv. Chim. 
Acta, 1923, 6, 1044—1045).—The precipitate obtained by reducing 
copper sulphate with a chromous salt contains, when freshly pre- 
pared, 98-9°% of copper. It is therefore essentially metallic copper, 
not cuprous oxide, as stated in Abegg’s handbook. A very active 
form of silver is obtained by reducing a solution of silver perchlorate 
with a solution of chromous acetate in perchloric acid. It forms a 
white powder, d 1-7, containing 99-6% Ag, and is twice as active 
as ‘‘ molecular ”’ silver, prepared by the action of zinc on silver 
chloride. The activities were compared in the catalysis of the 
decomposition of chromous chloride by the reaction 2CrCl,+-2HCl= 
2CrCl,+-H,. A catalytically active colloidal palladium solution is 
obtained by dissolving palladium hydroxide in glacial acetic acid 
and reducing with hydrogen. It is valuable for promoting reduc- 
tions with hydrogen. E. H.R. 


Hydrogenation of Fats. I. Influence of Various Sub- 
stances on the Nickel Catalyst. G. Krra and T. Mazume (Mem. 
Coll. Sci. Kyoto, 1923, 3, 81—94).—The influence of the addition 
of aluminium oxide, magnesium phosphate, magnesium oxide, 
calcium borate, calcium phosphate, sodium carbonate, stearic and 
palmitic acids, and moisture, respectively, to the nickel catalyst 
was studied as regards the volume of hydrogen absorbed and the 
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rate at which this absorption took place. The effect of these addi- 
tions was found to depend on the conditions under which the 
mixing was carried out. In most cases, optimal proportions of the 
mixture exist which give the maximum rate of absorption of 
hydrogen, this optimum mixture depending on the conditions under 
which the mixing was effected. In most cases, a much greater 
improvement in the activity of the catalyst was obtained if the 
exciting substance was added to the nickel oxide before its reduc- 
tion, this being especially the case with aluminium and magnesium 
oxides and calcium borate. In the case of calcium phosphate, an 
exceedingly active catalyst was obtained by adding 12% of calcium 
phosphate to nickel carbonate and reducing the mixture. The 
addition of stearic and palmitic acids to the oil to be hydrogenated 
was found to have a beneficial effect on the rate of hydrogenation, 
especially the former acid in quantities up to 10% of the oil. Sodium 
carbonate was found to have a retarding effect on the catalyst in all 
the proportions studied. The oil used in all the above experiments 
was soja-bean oil refined with sodium hydroxide, and hydrogenation 
was carried out at atmospheric pressure and at 170°. The presence 
of moisture in the catalyst, whilst not specially affecting the activity 
of a powerful catalyst, was found to have a serious disturbing 
influence on a weak catalyst. This feature and the existence of 
optimum quantities of exciting substances suggests an analogy with 
the action of enzymes. H.C. R. 


Heterogeneous Catalysis. L. Gurwirscu (Z. physikal. Chem., 
1923, 107, 235—-248).—The author describes a number of cases of 
heterogeneous catalysis from which he draws the conclusion that 
such catalysis is best explained by adsorption and the formation 
of adsorption compounds. There is no need to assume the formation 
of definite intermediate compounds. Among the examples quoted 
are the polymerisation of pinene in the presence of partly dehydrated 
floridin (Florida earth). In this reaction a considerable amount of 
heat is evolved and the products consist of camphenes and polyter- 
penes. The amount of polyterpenes produced is less the lower the 
temperature at which the reaction take place. The amount of 
pinene changed is greater the smaller the water content of the 
floridin down to 6-19% of water, at which point 99% of the pinene 
is changed, and of this 4-9% is converted into polyterpenes. The 
greater the water content of the floridin up to 30% the greater is the 
percentage of the changed pinene converted into polyterpenes. 
The mechanism of the reaction is therefore the formation of poly- 
terpenes as primary product, due to the adsorption of pinene by 
the floridin ; the polyterpenes are then broken down by the heat of 
the primary reaction, with the formation of isomeric monoterpenes. 
The water of hydration of the floridin takes a part in the reaction, 
and the active force which brings about the polymerisation is the 
force of attraction between the pinene and the strongly dehydrated 
floridin. Partly dehydrated “ grown ” alumina prepared according 
to Wislicenus’s method catalyses the reaction between carbon 
disulphide and water, giving hydrogen sulphide and carbon dioxide, 
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and in the same way ethyl chloride and water give ethyl alcohol and 
aluminium chloride. Precipitated alumina, whether moist or partly 
dehydrated, or moist ‘‘ grown” alumina, have no such action. 
The reaction is explained by the adsorption of the carbon disulphide 
or ethyl chloride by the alumina which is thereby brought into 
intimate contact with the water and so into reaction. The practice 
of coating glass vessels with paraffin wax to reduce the decomposi- 
tion of hydrogen peroxide is quoted, and in this connexion it is 
deduced theoretically that since high molecular paraffins have a 
greater power of adsorption than lower molecular paraffins, the former 
will catalyse the decomposition of hydrogen peroxide more than the 
latter, and also organic compounds containing oxygen having a 
greater physico-chemical energy have a greater adsorptive power 
than the paraffins, consequently they catalyse the decomposition 
of hydrogen peroxide more than the paraffins. It follows therefore 
that adsorptive power and catalytic power run parallel. These 
conclusions are confirmed experimentally, for it is shown that the 
catalytic power with respect to the decomposition of hydrogen 
peroxide increases in the order paraffin m. p. 52°, palmitic acid, 
paraffin m. p. 88°, cerotic acid. Other cases which also show the 
importance of adsorption in heterogeneous catalysis are or 


Possible Reconciliation of the Octet and Positive-Negative 
Theories of Chemical Combination. W. A. Noyszs (J. Amer. 
Chem. Soc., 1923, 45, 2959—2961).—A discussion of what happens 


to the electrons on the separation of two atoms from one another. 
The two alternative views, namely, that one electron remains 
attached to each atom, in which case both atoms would be electro- 
neutral, and that both electrons remain with one atom making it 
electro-negative whilst the other is electro-positive, are considered. 
It is shown that an atom does not always separate from a compound 
in the same electrical condition as it enters it, J.F.S. 


Chemical Valency from the Point of View of Energy. H.G. 
and K. F, Herzreip (Physikal. Z., 1923, 24, 486—488).— 
The authors discuss the question of how loosely a valency electron 
must be associated with the nucleus in ‘order that it may become 
detached in a chemical reaction. The heat of formation of a metallic 
compound is regarded as numerically equivalent to the algebraic 
sum of the heat of sublimation of the metal, the heat of ionisation 
of the vapour, and the heat of dissociation of the kation, together 
with the energy due to electronic affinities and that associated with 
the ionic lattice. The respective heats of formation of the fluorides 
of the elements in the third period of the periodic classification are 
deduced in this manner, and attention is directed to an analogy be- 
tween the values so calculated and the respective heats of ionisation 
of the corresponding elements. Deductions are then made as to the 
possibility or otherwise of the production of the respective fluorides 
in which one, two, three, or four fluorine atoms are associa 


with a single positive atom as the result of chemical meee . 
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The Construction of Simple Micro-balances. H.J. DEnnAm 
(J. Text. Inst., 1924, 15, T., 10—13).—A short-beam, quartz fibre, 
micro-balance is described ; it is intended for use with a graticuled 
reading telescope and a graduated scale, or by a mirror galvanometer 
method, and has a sensitivity of 2x10 mg. with maximum load 
about 1 mg. A short review is given of the subject of micro- 
balances generally. J.C. W. 


Inorganic Chemistry. 


Composition of Chlorine Hydrate. A. Bovuzar and L. 
AZINIBRES (Compt. rend., 1923, 177, 1444—1446).—Chlorine hydrate, 
prepared in presence of liquid chlorine, not water, as the liquid 
phase, has the formula Cl,,6H,O. E. E. T. 


Mechanism of the Hydrogen Chlorine Combination. A. L. 
MarsHALt and H. 8. Taytor (Nature, 1923, 112, 937—938).—In an 
attempt to test the validity of Nernst’s theory (A., 1919, ii, 208) 
of the wide deviation of the hydrogen-chlorine combination from 
Einstein’s photochemical equivalence law, atomic hydrogen has 
been led into a mixture of hydrogen with chlorine and bromine, 
respectively. The amount of hydrogen chloride formed appeared 
greatly to exceed that due to the atomic hydrogen present, a result 
which would be anticipated from the theory. A, A. E, 


Electroisomerism : The Constitutional Formula of ‘‘ Hypo- 
sulphurous '’ [Thiosulphuric] Acid and the True Thiosul- 
phuric Acid. J. Piccarp and E. Tuomas (Helv. Chim. Acta, 1923, 
6, 1032—1036).—The conception of the acid H,S,0, as thiosulphuric 
acid, OH-SO,°SH, implies that it is a mixed anhydride of sulphuric 
acid and hydrogen sulphide, just as chlorosulphonic acid is a mixed 
anhydride of sulphuric and hydrochloric acids. Its properties do 
not agree with this conception, for it decomposes, not into sulphuric 
acid and hydrogen sulphide, but into sulphurous acid and sulphur in 
aqueous solution. It is shown that at the temperature of liquid air, 
in carbon dioxide solution, sulphur trioxide and hydrogen sulphide 
combine to give what is presumed to be the true thiosulphuric acid. 
In this compound, the sulphur takes the place of negative, bivalent 
oxygen in sulphuric acid. Ordinary ‘‘ hyposulphurous acid”’ (thio- 
sulphuric acid) must be an electronic isomeride of the true thio- 
sulphuric acid, the additional sulphur atom being neutral. In the 
true thiosulphuric acid, the central sulphur atom is sexavalent; in 
the isomeride it is quadrivalent. The difference can only be 
expressed by co-ordinative formule thus : 


-Qu 

“ Hyposulphurous acid.” Thiosulphurie acid. 


E. H.R. 


é 
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The Existence of Free Thiosulphuric Acid in the Presence 
of Fuming Hydrochloric Acid and the Preparation of Alcoholic 
Solutions of Thiosulphuric Acid. J.Casarzs Gi and J. Brato 
(Ber., 1923, 56, [B], 2451—2453).—If a concentrated solution of 
sodium thiosulphate (3—4 drops) is added to fuming hydrochloric 
acid (3—4 c.c.), sodium chloride is precipitated, after which the clear 
solution can be preserved without change for about an hour at 15°; 
it gives the reactions typical of thiosulphuric acid. 

An alcoholic solution of thiosulphuric acid is obtained by the 
action of dry hydrogen sulphide. on lead thiosulphate (dried at 
105°) suspended in alcohol. The precipitated lead sulphide is 
filtered and excess of hydrogen sulphide removed from the filtrate 
by a current of air. The acid decomposes in the course of a few 
days at about 28° into sulphur and, apparently, meaner ot mg 


Colloidal Selenium. A. [with A. Frecut] (Kolloid. 
Z., 1923, 33, 334—337).—Relatively stable sols of selenium may be 
prepared by evaporating on the water-bath, to a syrupy consistency, 
an aqueous solution containing equimolecular quantities of selenium 
dioxide and dextrose and then adding one drop at a time of con- 
centrated ammonia, taking care that the solution remains syrupy. 
After cooling and mixing with water, reddish-brown sols are obtained 
which after a short time are stable, and contain about 0-016 g. of 
selenium per 100 c.c. The stability of the sol is increased by the 
presence of a slight excess of dextrose. The sols are stable on boiling, 
but on freezing they are completely and irreversibly coagulated if 
there is no excess of dextrose. The sols are sensitive to electrolytes. 
Glycerol sols can be prepared in the same way as the hydrosol 
and have similar properties. J. F.S. 


Ammonia Equilibrium. A. T. Larson and R. L. DopcE 
(J. Amer. Chem. Soc., 1923, 45, 2918—2930).—The equilibrium 
values for the reaction N,-+-3H, = 2NH, have been determined at 
10, 30, 50, and 100 atmospheres pressure for the temperature range 
325° to 500°. The following values observed for the percentage of 
ammonia at equilibrium are recorded: at 10 atms. pressure, 350°, 
7:35; 400°, 3-85; 450°, 2-04; 500°, 1-20; 30 atms. pressure, 350°, 
17-80; 400°, 10:09; 450°, 5-80; 500°, 3-48; 50 atms. pressure, 350°, 
25-11; 400°, 15-11; 450°, 9-17; 500°, 5-58; 100 atms. pressure, 400°, 
24-91; 450°, 16-35; 500°, 10-40. Equilibrium constants have been 
calculated for each of the pressure-temperature conditions inves- 
tigated. These constants are found to increase with increase of 
pressure. By means of empirical formule the percentage of 
ammonia at equilibrium has been calculated for a temperature range 
200—1,000° and a pressure range 10—100 atms. J. F. 8. 


The Reduction of Azoimide. J. Piccarp and E. THomas 
(Helv. Chim. Acta, 1923, 6, 1039—1040).—The reduction of azoimide 
by chromous chloride in acid solution takes place according to the 
equation HN,+-H,=NH,-+-N, (ef. Briner and Winkler, A., 1923, 
ii, 485). E. H.R. 
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Vapour Pressure of Nitric Oxide. H. Goipscumipt (Z. 
Phystk, 1923, 20, 159—165).—Particulars are given of the deter- 
mination of the vapour pressure of nitric oxide at temperatures 
between —148° and —181°. The results indicate that at 7° (Abs.), 
the vapour pressure of the liquid phase (measured in mm. of mercury) 
is given by the equation log p=6-92669—0-0108017'+-1-75 log T— 
778-13/7, The corresponding equation for the solid phase is log p= 
6-92669—0-0058957'+1-75 log 7’—837-42/7. The occurrence of 
considerable association amongst the molecules of liquid nitric 
oxide is established. From the results the following values of 
physical constants relating to nitric oxide are calculated: b. p. 
—151-13°; triple point, —163-21°; vapour pressure at the triple 
point, 170-2 mm.; latent heat of evaporation at respective temper- 
atures: —151-13°, 3199 cal.; —155°, 3230; —160°, 3289; 
—163-21° (liquid), 3324; —163-21° (solid), 3863; —165°, 3872; 
—168°, 3885; —173°, 3902; —177°, 3912; —183°, 3923; latent 
heat of fusion at the triple point, 539 cals. + 1%. o. 0. yes 


Hydrofluosilicic Acid. II. C. A. Jacosson (J. Physical 
Chem., 1923, 27, 761—770; cf. A., 1923, ii, 561)—Experiments are 
described which show that silicon tetrafluoride and water vapour do 
not react at temperatures: between 30° and 125°. Four types of 
experiment have been carried out with the object of ascertaining 
the condition of hydrofluosilicic acid in the vapour phase. In the 
first case, air was passed through dilute solutions of the acid at 
various temperatures and the resulting products passed through 
water for absorption. In the second and third cases, strong solu- 
tions of the acid were distilled, first at the ordinary temperature and- 
then by boiling with various desiccating agents introduced in the 
stream of vapour. In every experiment where the water was 
removed from the vapour mixture, no trace of hydrofluosilicic acid 
was obtained in the receivers. In the fourth case, an attempt was. 
made to liberate the acid from its sodium salt by means of concen- 
trated sulphuric acid and to condense the acid in a receiver cooled 
by ice and salt. No liquid condensed, because the sulphuric acid 
removed the water from the gas mixture, leaving the apparatus 
filled with silicon tetrafluoride. The vapour density measurements 
made by Baur and Glaessner (A., 1904, ii, 119) on the gas obtained 
by treating barium silicofluoride with sulphuric acid indicate the’ 
complete decomposition of hydrofluosilicic acid into hydrogen’ 
fluoride and silicon tetrafluoride. All the above results indicate 
that hydrofluosilicic acid is a non-volatile acid like carbonic acid: 
and sulphurous acid and cannot exist under ordinary conditions in 
the vapour state. ; J.F.S. 


Diffusibility of Helium through Thuringian Glass. A.. 
and Boaeto-Lera (Mem. Accad. Lincei, 1923, [v], 14, 
125—132).—The explanation advanced by Lo Surdo (A., 1921, ii, 
331) of. the divergence of the-results.of Ramsay, Collie, Patterson, 
and Masson (A., 1914, ii, 727, 847) from those of Merton (A., 1914, ii, 
726), Strutt (A., 1914, ii, 201), and Piutti and Cardoso (A., 1920, 
ii, 311) is not valid (cf. Baly, Ann. Reports, 1913, 37; 1914, 41), 
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since the amount of helium able to penetrate from the air into a 
discharge tube, even one of large surface, kept for many hours at 
260° is about 1% of the quantity recognisable spectroscopically 
by the methods used by the above investigators. The velocity of 
diffusion of helium through Thuringian glass is proportional to the 
pressure, and increases very rapidly with rise of temperature, being 
apparently an exponential function of the latter, T.: HH, P, 


The Free Electron Characteristics of Sodium-—Potassium 
Alloys. C. V. Kent (Physical Rev,, 1923, [ii], 22, 479—485).— 
The free electron parameters of the sodium—potassium alloys have 
been calculated from optical data obtained by Morgan (ibid., 1922, 
20, 204). The number of free electrons per atom is about 1-5 for 
all the alloys, but with an indication of a minimal value of 1-2 for 
the one-third sodium alloy. The frequency of impact of a free 
electron with molecules (1 to 3 x 10") increases linearly with increase 
of either constituent to a maximum for the compound NaK sup- 
posed to exist in the liquid alloys. Calculated resistivities agree with 
those experimentally determined. A. A. E. 


Displacement of Metals from Solutions of their Salts by 
Less Electropositive Elements. I. Replacement of Sodium 
and Potassium by Magnesium and Aluminium. F. W. 
Berestrom (J. Amer. Chem. Soc., 1923, 45, 2788—2794).—Amal- 
gamated aluminium reacts with sodamide in liquid ammonia solu- 
tion to form a definite crystalline compound, sodium ammono- 
aluminate, to which any of the following formule may be given : 
Al(NH,)3,NaNH,; Na[Al(NH,),]._ This 
compound loses one molecule of ammonia when heated in a 
vacuum above 90°. The equations for the reaction are shown 
to be Al+3Na(NH,) — AIl(NH,)+3Na; Al(NH,),+NaNH,= 
Al(NH,)."NHNa,NH; ; The actions 
of potassamide on amalgamated aluminium and on magnesium are 
analogous in character. An explanation is given which depends on 
the fact that dilute solutions of the alkali metals in ammonia are 
salt-like in character. The initial stages may be regarded as 
metatheses, although actually involving equilibria which suffer 
continual displacement because of secondary reactions. A solution 
of sodium in liquid ammonia reacts with amalgamated aluminium 
to form the same sodium ammono-aluminate mentioned above. 
Sodamide is probably first formed, and this then reacts in accord- 
ance with the equations above. The mercury of the amalgam does 
not play an essential part in the reaction, ASR 42 J.F.S. 

Equilibria in Solutions containing Mixtures of Salts. III. 
System, Water and the Chlorides and Carbonates of Sodium 
and Potassium at 25°. IV. System, Water and the Sulphates 
and Carbonates of Sodium and Potassium at 25°, W. C. 
BiaspDAatE (J. Amer. Chem. Soc., 1923, 45, 2935—2946; cf. A., 1918, 
ii, 231; 1920, ii, 237).—Certain optical and crystallographic proper- 
ties of the hydrates of sodium carbonate and of the hydrate of the 
double sodium potassium carbonate have been determined, which 
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can be used in identifying these compounds by means of the micro- 

scope. The solubility data necessary for the preparation of com- 
lete phase rule diagrams for the systems H,O—Na,CO,-KCl and 

H,0-Na,CO,-K,S0, at 25° have been determined, J.F.S8. 


Triple Salts. F, Erurarm (Helv. Chim. Acta, 1923, 6, 920— 
930).—The important part played by space considerations in deter- 
mining the possibility of formation of complex compounds is well 
illustrated by the series of triple nitrites, of which the best known 
member is the salt K,Pb[Cu(NO,),]. The extent to which each 
of the constituent metals can be replaced by related metals is deter- 
mined by the atomic volumes of the metals. The copper (at. volume 
7-1) can be replaced by nickel (6-6), cobalt (6-8), and iron (7-1), 
but not by any metal with greater atomic volume, such as manganese 
(7-4) or zine (9-2). The potassium (45-3) can only be replaced by 
rubidium (56-2), cesium (70-4), and ammonium, not by sodium 
(22-9), or thallium (17-2), The lead (18-2) can be replaced only 
by calcium (25-2), strontium (32-6), and barium (36-3), save under 
exceptional conditions, When nickel, with the small atomic 
volume 6-6, replaces copper, it is possible to introduce cadmium 
(13-0) and mercury (14-1) in place of the bigger lead atom. 

Most of the known triple salts are derived from weak acids, 
but one triple chloride, 6KCI,CuCl,,3HgCl,,2H,O, has been 
described (von Bonsdorff, Ann. Phys. Chem., 1834, 33, 81). The 
existence of this salt could not be confirmed, but a new triple 
potassium copper mercuric chloride, 8KCI,CuCl,,4HgCl,, was dis- 
covered. It separates from a hot, aqueous solution of its components 
in yellowish-brown needles. It is not stable in the cold in contact 
with the mother-liquor, Attempts to prepare similar salts contain- 
ing nickel or magnesium instead of copper, or bromine instead of 
chlorine, were unsuccessful. A triple chloride of another type, 
KCuCl,,2K PbCl;, was discovered, however. It can only be obtained 
from a solution of its constituents in concentrated hydrochloric 
acid, and forms microscopic, brownish-yellow prisms. Another 
type of salt which was prepared containing three different metals 
has the composition K,[{Cu(NO,),,H,O] + 2K,{HgCl,,H,O]. It 
crystallises in thick, black prisms, and is probably to be regarded 
as a mixture of its constituents, possibly as a solid solution. The 
known potassium copper nitrite is found to have the formula 
K,[Cu(NO,);,H,O] instead of K,[Cu(NO,),]. The following new 
triple nitrites are described: caesium barium nickel nitrite, 
an orange-brown powder, very: sparingly 
soluble in water; cesium lead copper nitrite, Cs,Pb[Cu(NOg)], 
sparingly soluble, A new ammonium 
manganese carbonate, (NH,) : .4H,O0, microscopic prisms, 
was also obtained, LHR. 

The Fusibility of the Ternary System Sodium Fluoride- 
Calcium Fluoride-Aluminium Fluoride. P. P. FevorfEv and 
W. P. Inginsxy (Z. anorg, Chem., 1923, 129, 93—107).—The examin- 
ation of the system AIF,—-NaF (A., 1913, ii, 324) has been completed 
and the investigation extended to the ternary system with calcium 


, 
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fluoride, the concentration triangle being fully worked out. The 
system NaF-CaF, shows a simple eutectic at 810°, 67-5 mol.% NaF, 
Fusions of calcium fluoride with aluminium fluoride are only realis. 
able between the limits 30 mol.% and 60 mol.% AIF; the eutectic 
is at 820°, 37-5 mol.% AIF, and there is a marked tendency to 
supercooling, with formation of solid solutions of the components, 
The system NaF—AIF, has two maxima, one corresponding with 
cryolite, 25 mol.% N ak, m. p. 1,000°, which melts without decom. 
position, the other with a compound with 40 mol.% Naf’, which 
melts with decomposition at 725°; the minima are at 885°, 86 
mol.% NaF, and 685°, 53-4 mol.% NaF. 

The temperatures of invariant equilibrium for the ternary system 
are 780°, 705°, and 675°, the minimum point for the space pyramid 
lying between the compositions NaF ; CaF, : AIF; = 58-7 : 5-9 : 35-4 
and :: 56-5: 8-3:35-2 mol.%, respectively; the diagram shows 
thirteen regions, 8. I. L. 


Crystal Structure of Sodium Chlorate. N.H. KoLtkmemmer, 
J.M. Brsvozt, and A. Karssen (Z. Physik, 1923, 20, 82).—Referring 
to the work of Kiby on the crystal structure of sodium chlorate 
(A., 1923, ii, 687), the authors point out that the calculation of the 
parameters relating to light atoms from the observed intensities 
of the higher orders of X-ray reflections, making the approximate 
assumption that the reflecting power is proportional to the elec- 
tronic number and independent of the angle of deviation of the 
rays, is unjustifiable. J. 8. G. T. 


Vapour Pressures of Lithium Chloride Solutions at 20°. 
B. F. Lovetace, W. H. Bawxxs, and J.C. W. Frazer (J. Amer. 
Chem. Soc., 1923, 45, 2930—2934).—The lowering of the vapour 
pressure of water due to dissolved lithium chloride has been measured 
at 20° and in the concentration range of 0-1N to1-0N. Animproved 
method for removing air from the solutions before measuring is 
described. This consists in introducing the solution as nearly 
air-free as possible into the bulb which had previously been pumped 
air-free, and rapidly distilling a small portion of the solvent at the 

ressure of its vapour into a bulb containing phosphoric oxide. 

he observed lowering of the vapour pressure has been compared 
with the values calculated from freezing-point measurements and 
of —0-015 to +-0-014 mm. between the two 
ound, Be 


An Explanation of the Explosive Decomposition of Bleaching 
Powder and the Mode of its Decomposition at Higher Tem- 
yeratures. S. Ocut (J.Chem. Ind. Japan, 1923, 26, 978—983).— 
hen bleaching powder is heated above 100°, the chlorine-forming, 
oxygen-forming, and chlorate-forming decompositions occur 
together. If it contains a coniparatively large amount (e.g., 18-01%) 
of water, it is very rapidly decomposed at temperatures above 100 
and the chlorine-forming and the chlorate-forming decompositions 
predominate, In this case, explosive decomposition may not occur, 
but such a powder is unsuitable for storage. -By decreasing the 
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water content of the powder, the.mode of decomposition is changed 
to the oxygen-forming one, which proceeds mildly at first but 
advances suddenly when the temperature is raised a little higher 
than 150°; explosion then occurs. The decomposition may be 
expressed as follows: OCI-CaCl,H,O=CaCl,,H,O+0-+-14,440 cal. 
The explosive decomposition may be brought about by external 
heating or by the accumulation of heat produced by auto-decom- 
position. K. K. 


The Reaction of Carbon Dioxide with Bleaching Powder. 
S. Ocut (J. Chem. Ind. Japan, 1923, 26, 1154—1161).—The action 
of carbon dioxide on bleaching powder is accelerated not only by 
the rise of the reacting temperature and the increase of the water 
content of the powder, but also by the imperfection of crystallisation 
ofthe powder. The gas produced by the decomposition of bleaching 
powder is composed of chlorine only. On passing moist carbon 
dioxide or air containing carbon dioxide into bleaching powder 
at about 60°, chlorine is produced; it is free from carbon dioxide 
when the velocity of the gas is well regulated. Chlorine containing 
a certain amount of carbon dioxide is purified in the same way. 
In making the powder with chlorine containing carbon dioxide, 
it is concluded that the water content of the raw materials must be 
increased and the temperature of the bleaching chamber must be 
raised. K. K. 


The Structure of Aragonite. W. L. Brace (Proc. Roy. Soc., 
1924, [A], 105, 16—39).—-By X-ray analysis, it is shown that the 
crystal structure of aragonite is based on the simple orthorhombic 
lattice. The cell, the sides of which are of lengths 4-94 A., 7-94 A., 
and 5-72 A., contains four molecules of CaCO,, and the symmetry is 
that characterising the space group Q’®,. The structure is built 
of calcium atoms and CO, groups having a form almost identical 
with the CO, groups in calcite. Calcium atoms are arranged on a 
distorted hexagonal close-packed point system, intimately related 
in its dimensions to the distorted cubic close-packed point system 
associated with the calcium atoms in calcite. In aragonite, the 
CO, groups are arranged differently from the corresponding groups 
in calcite, each oxygen atom being surrounded by three calcium 
atoms in the former crystal, and by two only in the latter. Con- 
sidered as a whole, the CO, group lies between two groups of three 
calcium atoms in both crystals. A comparison of the observed 
intensities of reflection of the rays and calculated amplitude factors 
for aragonite shows that, in accordance with the empirical law 
discovered by Sir W. H. Bragg in the case of calcite, the intensity 
is proportional to the amplitude-factor and not to the square of the 
latter, as suggested by theory. Twinning of aragonite crystals 
about the plane (110) is simply explained by the 


Hydration of Anhydrite. II. G. and B. 
Sort (Kolloid Z., 1923, 33, 290—296; cf. A., 1923, ii, 241)—The 


hydration of anhydrite has been investigated by measuring the 
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viscosity of suspensions of anhydrite in water at 18°, 30°, 40°, 50°, 
and 62°. It is shown that the addition of water to anhydrite 
proceeds to a definite end value. The quantity of added water is 
dependent on the concentration and on the temperature, but is 
independent of the size of the particles. The greater the concentra- 
tion and the lower the temperature, the smaller is the amount of 
water added. The intensity of the combination with water achieved 
technically is approximately parallel with the internal friction of 
dilute suspensions measured viscosimetrically, but not with the 
amount of water taken up. J. F.S. 


The Constitutional Formula of Barium Peroxide. J. 
PrccarD (Helv. Chim. Acta, 1923, 6, 1036—1038).—The strain 
theory renders it improbable that barium peroxide has the formula 


Bao , whereas the double formula, containing a six-membered 


ring, Ba<0_0>Ba, should represent a stable system. The 


ready formation of barium peroxide from barium oxide and mole- 
cular oxygen can be simply represented, without rupture of the 
oxygen molecule, if the double formula be assumed, thus: 
Ba —> Ba< 9>Ba. The fact that sodium per- 
oxide cannot be formed from sodium oxide and oxygen, but only 
from sodium and oxygen, points to a similar oxidation mechanism 
in this case: Na+O—O0O-+-Na—>Na—O—O—Na. The mode of 
formation of many organic peroxides gives additional -— 
to the theory. KE. H. R. 


Crystal Structure of Magnesium Stannide. L. Paviine 
(J. Amer. Chem. Soc., 1923, 45, 2777—2780).—Crystals of the inter- 
metallic compound, magnesium stannide, Mg,Sn, have been prepared 
and investigated by means of Laue and X-ray spectrum photo- 
graphs with the aid of the theory of space groups. This compound 
is found to have the calcium fluoride structure with d jy)=6-78-L0-02A. 
The structure places eight magnesium atoms round each tin atom 
at the corners of a cube and four tin atoms round each magnesium 
atom at the corners of a tetrahedron. The closest approach of 
tin and magnesium atoms is 2-94-++0-01 A. F. 


X-Ray Analysis of Zinc-Copper Alloys. E. A. Owrn and 
G. D. Pruston (Proc. Physical Soc., 1923, 36, 49—65).—Particulars 
are given of an investigation by means of X-ray analysis of the 
respective structures of alloys constituting the «, ®, #6’, y, and « 
phases of the zinc-copper alloys. J. 8. G. T. 


The 7 ag | of Cadmium Sulphide. J. Piccarp and E. 
Tuomas (Helv. Chim. Acta, 1923, 6, 1046).—The solubility of cad- 
mium sulphide in dilute sulphuric acid is apparently greatly increased 
at the boiling point, that is, the equilibrium in the equation 
A moves to the left.. It is now shown, 
however, that complete solution of the sulphide can be accomplished 
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by passing a current of carbon dioxide through a suspension of the 
sulphide in cold dilute acid, The reaction is therefore subject 
to the usual mass-action laws. E. H. R. 


Atomic Weight of Lead from the Belgian Congo. T. W. 
Ricuarps and P. Purzrys (J. Amer. Chem. Soc., 1923, 45, 2954— 
2958).—The atomic weight of a sample of radioactive lead obtained 
from a mixture of minerals found in radium ore from the Belgian 
Congo was determined as 206-20, as compared with a control 
sample of ordinary lead which gave a value of 207-18. Evidently, 
therefore, the lead in these minerals consists chiefly of uranium 
lead; and the minerals must have been formed long after the 
original deposit of the uraninite. J. F.S. 


Hardness of Lead-Thallium and Cadmium-Thallium 
Alloys. C. pi Capua (Atti R. Accad. Lincei, 1923, [v], 32, ii, 
343—346).—The thermal diagram obtained by the author for the 
miscibility gap of the system lead—thallium confirms that given by 
Lewkonja (A., 1907, ii, 261) and by Kurnakov and Pushin (A., 
1907, ii, 262), the gap extending over the region 6—23% of lead. 
The hardness diagram resembles the pressure of flow curve for these 
alloys (cf. Kurnakov and Schemtschuschny, A., 1909, ii, 855). 
Thallium increases the hardness of lead to a maximum at 50—60% 
Tl, a minimum being reached at about 80°, which is the saturation 
point; from 80 to 94%, the course of the hardness curve does not 
correspond with the diagram of state. The hardness of thallium 
is increased by addition of lead to a maximum corresponding with 
the formation of saturated mixed crystals of lead in thallium. 
The hardness diagram for cadmium-thallium alloys agrees well 
with the fusion diagram and indicates a slight solubility of cadmium 
in thallium in the solid state. ao eae 


X-Ray Analysis of Solid Solutions. E. A. OwrEn and G. D. 
Preston (Proc. Physical Soc., 1923, 36, 14—30).—-By X-ray analysis 
it is established that a distortion of the respective lattices character- 
ising the atomic structures of solid solutions of copper—aluminium, 
aluminium—magnesium, and copper-nickel is produced when a 
solute atom replaces an atom in the lattice of the solvent. The 
eutectic alloy of aluminium and copper is shown to consist of 
and another substance. CuAl, possesses a simple tetragonal lattice 
of side 4-28 A. and axial ratio 0-562, whilst the atomic structure of 
CuAl resembles that of a solid solution of aluminium in copper, 
but the distortion is considerably greater. J. 8. G. t. 


Instability of Cupric Hydroxide. G. Fowixs (Chem. News, 
1924, 428, 2—5).—The hypothesis of Weiser (A., 1923; ii, 566) to 
account for the stabilising effect of dilute solutions of certain salts 
such as manganous sulphate on suspensions of gelatinous cupric 
hydroxide is held to be untenable, because other solvents whieh 
exert a slight solyent action on cupric hydroxide, such as sodium 
hydroxide, accelerate its decomposition. The amounts of added 
salts were not trifling when their action is considered, and varying 
molecular quantities were required to produce the same effect. 
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The author adduces experimental evidence to prove that no such 
continuous solvent action as Weiser imagines can possibly take 
place. Crystalline varieties of cupric hydroxide on being kept at 
the ordinary temperature gradually become discoloured, the change 
being first noticeable after about two years. One sample at least 
twelve years old eventually went quite black. The crystalline 
hydroxide appears to pass very slowly through those changes, 
which are so rapid in the gelatinous variety that the intermediate 
stages are not seen. In each case, the changes are accelerated by 
soluble hydroxides. The crystalline variety must therefore be 
regarded as a highly stable’ intermediate form in a state of 
suspended transformation. It is considered that the gelatinous 
copper hydroxide used by Weiser contained adsorbed or combined 
sodium hydroxide which was effectively removed by the hot salt 
solutions added as insoluble basic salts. The stabilisation described 
therefore consisted in removing a catalyst and in allowing the 
unstable gelatinous substance safely to pass into the more stable 
crystalline form. In every case in which stabilisation was successful, 
a substance was added which would very thoroughly remove a 
soluble base. Sodium sulphate and suspensions of colloidal metallic 
oxides, however, showed no stabilising power. H. C. R. 


Chemical Constant of Mercury. F. Smmon (Z. physikal. 
Chem., 1923, 107, 279—284).—The atomic heat of mercury has been 
measured at temperatures betweeen 9° and 14° Abs. and the following 
values have been obtained: 9-78°, 1-107; 10-17°, 1-151; 10-89°, 
1-244; 11-09°, 1-284; 12-35°, 1-443; 12-55°, 1-482, and 13-35°, 1-570. 
These values are expressed by the equation Cp=? Debye function 
(120)+-4 Einstein function The chemical constant 
of mercury has been calculated to +1-950 with a maximum error 
of 0-06%. This value is 0-084 larger than the theoretical hg 


Ebullioscopy of Double Salts of Mercuric Chloride with 
Alkali Chlorides. F. Bourton and E. Rovyer (Compt. rend., 
1924, 178, 86—88).—The proof (A., 1923, ii, 568) that mercuric 
chloride exists in solution, partly as treble molecules, is taken into 
account in connexion with the ebullioscopic determination of the 
molecular weights of sodium, potassium, and ammonium mercuri- 
chlorides (cf. A., 1923, ii, 534), which are shown to be of the type 
MC1,HgCl,, or M[HgCl,]. If the association of mercuric chloride is 
ignored, the results lead to the formula 2MC1,HgCl,. _—i—E. E. T. 


Complex Sulphates of Quadrivalent Cerium and the 
Position of this Element in the Periodic Classification. V. 
Curtica (Gazzetta, 1923, 53, 761—768).—The formule of the two 
cerous-ceric sulphates show that these compounds may be regarded 
as derivatives of a hypothetical ceri-sulphuric acid, H,Ce(SO,),, 
originating from ceric hydroxide by replacement of the four oxygen 
atoms by four SO, radicals. The assumption that this complex 
acid is present in sulphuric acid solutions of ceric sulphate finds 
support in the compositions of the double compounds formed by 
ceric sulphate with sodium and thallous sulphates. No tendency 
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to unite with ceric sulphate is, however, observed with lithium 
sulphate, and the double silver compound, 10Ce(SO,),,6Ag,SO,, 
is totally different from those given by sodium and thallium. 

Asolution containing bismuth sulphate, which is isomorphous with 
the sulphates of the rare earths, deposits, according to the conditions, 
one of the three compounds: (1) Ce!Y(SO,),(Ce™,Bi)H,12H,O, 
(2) and (3) 
Compound (1) contains always little bismuth, the presence of 
which is due to the solubility in the solid state of bismuth sulphate 
in cerous sulphate; it forms orange, bipyramidal prisms belonging 
to the hexagonal oyotem and similar in every way to those of the 
acid sulphate, Ce!Y(SO,),,Ce™H,12H,O. Compound (2) crystal- 
lises in long, cedar-yellow needles, and compound (3) in long, 
yolk-yellow prisms. 

The question of the position to be assigned to cerium in the 
periodic system is discussed, and it is considered that the weight 
of the evidence favours the view that this metal belongs to the first 
sub-group of group IV. That cerium should be placed in the same 
column as thorium is indicated by the fact that cerium and thorium 
sulphates form mixed crystals. As a general rule it is, indeed, 
found that isomorphism exists between the salts of the lowest oxide 
of the heavy metal occupying the lowest position in each group and 
those of the element of the first sub-group of the preceding group. 

With organic bases, as with silver and bismuth, the hypothetical 
acid, H,Ce(SO,),, forms double or complex salts with constitutions 
varying according to the nature of the base. Only with strong 
bases does normal salification occur. 

ith L. Bonamict.]—In addition to those described above, the 
following salts have been prepared : Ce(SO,),,2Na,SO,, orange-yellow, 
prismatic crystals; Ce(SO,),,2TI,SO,, deep orange-red, prismatic 
crystals; with guanidine sulp ate, 
elongated, yellow prisms; amber- 
yellow crystals. 


Double Sulphites of Cerium, Lanthanum, and Didymium 
with the Alkali Elements. V. Currica (Gazzetta, 1923, 53, 
769—772).—According to Grossmann (A., 1905, ii, 326), the sul- 
phites of cerium, lanthanum, and didymium exhibit no tendency 
to form molecular compounds with sulphites of the alkali metals, 
but the author finds that such double sulphites are readily obtainable 
under suitable conditions. If excess of an alkali metal sulphite 
is added to a solution of the hydrogen sulphite of the rare earth 
metal and the liquid subsequently heated, on a water-bath, in a 
flask connected with a water pump so that air is largely excluded, 
the double sulphite separates as a microscopic powder, which is 
highly stable in the air but undergoes gradual oxidation to sulphate 
if suspended in water. 

In this way were prepared: cerium potassium sulphite, 
Ce,(SO,)3,K,803,4H,O; cerium ammonium sulphite, 

; 
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cerium sodium sulphite, Ce(SOz)3,Na,804,2H,0 ; lanthanum potassium 

sulphite, lanthanum ammonium sulphite, 

didymiwm potassium sulphite, 

If in the above method of preparation, a deficit of sodium sulphite is 

employed, the cerium sodium sulphite, 3Ce,(SO3)3,2Na.S0,,2H,0, 

is obtained. 


Ternary Alloys of Aluminium, Copper, and Magnesium. 
Bountaro Ontant (J. Chem. Ind. Japan, 1923, 26, 427—448).— 
The author has studied that part of the ternary system containing 
alloys of which the copper content extends up to 13% and magnes- 
ium content to 14%. The liquidus of these alloys is depressed with 
increasing copper and magnesium content and the liquidus surface 
of the system slopes downwards from the aluminium corner. The 
solubility of magnesium and of copper in aluminium decreases 
according to the increasing content of copper and magnesium 
respectively. For example, in the presence of 8% of magnesium, the 
maximum solubility of copper is reduced from 6% to 3%. The 
alloys of composition within the limit above described form a 
homogeneous solid solution («), but the alloys of a composition 
beyond this limit have two arrest-points on these cooling curves 
and show a duplex structure consisting of « and an eutectic (a+) 
on the cooling curve ingot. This eutectic surface slopes downwards 
from the Al—Cu binary eutectic line to the Al-Mg alloy side. Tensile 
tests and measurements of Brinell’s hardness and specific gravities 
on chill and sand castings were applied. The hardness increases 
slowly with copper content and rapidly with magnesium content 
within the limit of 1% magnesium, then slowly increases. The 
specific gravity increases linearly with copper content and decreases 
linearly with magnesium content. If the ratio of magnesium and 
copper is 5 : 6, the specific gravity remains constant. K. K. 


Manganese Dioxide in the Catalytic Oxidation of Carbon 
Monoxide. W. A. WuITEsELL and J. C. W. Frazer (J. Amer. 
Chem. Soc., 1923, 45, 2841—2851).—Manganese dioxide, which has 
a great catalytic activity in the oxidation of carbon monoxide at 
temperatures as low as —20°, may be prepared (a) by the decom- 
position of potassium permanganate with concentrated nitric acid, 
(6) by treating Frémy’s oxide with concentrated nitric acid, diluting, 
and washing, (c) by the oxidation of manganous sulphate with 
potassium permanganate in nitric acid solution, and (d) by the 
oxidation of precipitated manganous hydroxide. Analytical results 
show that the amount of impurities such as adsorbed alkali plays 
an important part in the activity of these catalysts. Experiments 
show a considerable temperature interval between the points 
required to oxidise hydrogen and carbon monoxide by these samples 
of active manganese dioxide. Carbon monoxide adsorbed by man- 
ganese dioxide is desorbed as carbon dioxide. It is suggested that 
the mechanism of the oxidation of carbon monoxide consists 
the adsorption and simultaneous oxidation by the manganese 


j 
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dioxide, followed by desorption of the carbon dioxide and re- 
oxidation of the catalyst. J.F.S 


Mechanism of the Reduction of Permanganate and its 
Physico-chemical Basis. VII. The Reduction of Manganate 
by Formaldehyde. J. Hoxtiura (Z. physikal. Chem., 1923, 107, 
249269; cf. A., 1923, ii, 864).—-A continuation of previous work, 
in which it is shown that the reduction of manganate by formalde- 
hyde takes place with the intermediate formation of formate-ions 
and consequently is a reaction which takes place in two stages. 
The order of the reaction has been determined by two methods and 
the influence of the concentration of the participating species on 
the velocity of the reaction has been investigated. In keeping with 
the theory of successive reactions, it is found that the velocity 
coefficient of the second order calculated on the basis of the equation 
exhibits a tendency to 
decrease, whilst that calculated on the basis of the equation MnO,” +- 
H-CHO=Mn0O,+HCO,’+OH’ shows a tendency to increase. 
In consequence of the great difference of velocity of the reduction 
by formaldehyde and by formates, the velocity coefficient, calcu- 
lated on the second equation given above, comes very close to the 
true coefficient. The connexion between the alkalinity of the 
solution and the velocity coefficient has also been studied, and it is 
found that the latter as a first approximation is inversely propor- 
tional to the square root of the hydroxyl-ion concentration and also 
directly proportional to the eighth root of the partial pressure of 
the oxygen liberated by the manganate. Small divergences from 
these relationships are explained. The influence of the hydroxy]-ion 
on the molecular condition of the formaldehyde in its connexion 
with the reduction of the manganate is discussed. The mechanism 
of the reduction is represented by the scheme 2[MnO,”+3H,0= 
Mn(OH),+20H’+0], O+H-CHO-+OH’=HCO,’+H,0 (rapid re- 
action measured); O-+HCO,’-+OH’=CO,”-+H,0. J. F.S. 


Slow Coagulation of Concentrated Ferric Oxide Sols to 
Reversible Jellies. E. Scuatex and A. Szzevarti (Kolloid Z., 
1923, 33, 326—334).—Concentrated ferric oxide sols set, on the 
addition of definite concentrations of electrolytes, to coherent 
jellies, which on shaking become again liquid and then again set; 
this process may be repeated indefinitely. On changing the con- 
centration of electrolyte, the sol and gel undergo the usual floccu- 
lation. The time necessary for the re-solidification of the jelly 
is a reproducible quantity. The velocity of solidification increases 
rapidly with the temperature, and its logarithm is proportional 
to the temperature ; it also increases rapidly with the concentration 
of the added electrolyte; the logarithm of the velocity is also pro- 
portional to the concentration. Consequently, the process is to be 
regarded as a slow coagulation. ‘The solidification process is sensi- 
tised by alcohol. In comparison with the sol, the liquefied gel shows 
an increased displacement elasticity. Ultramicroscopic examination 
of the resolidification shows that the particles do not come closer 
together and there is no formation of secondary particles. P Similar 
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results have been obtained with zirconium, scandium, and aluminium 
hydroxide sols and with stannic oxide sols. J. F.S. 


Pharmacological Investigations on Iron. I. Colloidal 
Ferrous Sulphide prepared in Presence of Gelatin. L. 
SaBBaTAni (Atti R. Accad. Lincei, 1923, [v], 32, ii, 326—330),— 
Colloidal ferrous sulphide solutions, prepared from ferrous sulphate 
and sodium sulphide in presence of gelatin, are highly stable and 
serve well for pharmacological experiments, the gelatin and sodium 
sulphate they contain being without disturbing effect. The most 
stable and most highly disperse solutions are those containing 
0-05 g.-mol. of ferrous sulphide per litre and 5% of gelatin. Such 
solutions set hard and must be liquefied in warm water and used 
when tepid; they readily undergo oxidation, which may be pre- 
vented by covering the surface with a layer of vaselin oil or, better, 
paraffin wax. If great care is taken, they withstand sterilisation 
in steam and they may be diluted with water which has been 
thoroughly boiled and then cooled. Oxidation, which is facilitated 
by heating or diluting the solutions, proceeds in accordance with 
the equation: 2FeS+30—Fe,0;+8,. 


Double Halides of Cobalt Bases. F. Epuraimm and P. 
Mostmann (Helv. Chim. Acta, 1923, 6, 1112—1132).—The halides 
of cobaltammine bases do not form double salts with other 
halides with such readiness as was expected. As far as could be 
ascertained, double salts were only formed with salts of zinc, 
cadmium, mercury, and lead and, in the case of luteo-salts, with 
antimony and bismuth trichlorides. In the case of both luteo- and 
roseo-salts, zinc forms a double chloride, cadmium a chloride, and 
bromide, and mercury a chloride, bromide, and iodide; there is 
thus a diminishing tendency to form double salts as the atomic 
weight of the halogen increases. Flavo-salts and croceo-salts do 
not form double salts with zinc, but both do so with mercury and 
the flavo-salts form a double chloride and bromide, but not an 
iodide with cadmium salts. The complexity of the salts increases 
with the atomic weight of the heavy metal; thus the luteo-chloride 
combines with 1ZnCl,, 2CdCl,, or 4PbCI,. 

The following new compounds are described. 

Luteo-salts.—Two hexamminecobalti-cadmium chlorides were 
obtained, both microcrystalline powders, 

and ; 
the double bromide, [Co(NH,) ]Br;,3CdBr.,3H,O, forms very 
thin, flat, rectangular tablets. examminecobalti-zinc chloride, 
[Co(NHs),|Cl,,ZnCl,,H,0, forms lustrous, apparently hexagonal 
prisms. Two hexamminecobalti-mercuric bromides were obtained, 
[Co(NH,),]Br;,3HgBr,, microscopic needles, and 

[Co(NH3),]Brs,HgBrg, 
glistening, rectangular leaflets. The iodide corresponding with 
the second bromide has been previously described ; there was also 
obtained [Co(NHs),]I,,3HgI,,6H,O in well-formed microscopic 
crystals. A chlorocyanide of the composition 
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forming glistening, six-sided leaflets, was also obtained. Two 
hexamminecobalti-lead chlorides were obtained ; 

forms long, hairy needles, and [Co(NH3),]Cl,,4PbCl,, extremely 
thin, six-sided leaflets showing all colours. Three bromides are 
described : [Co(NH,),]Brs,4PbBr,,2H,O, forms glistening, four-sided 
leaflets; 3[Co(NH;),|Brz,2PbBr, forms long, glistening, orange- 
brown needles, and [Co(NH,),|Brz,PbBr,, needles. Hexammine- 
cobalti-antimony chloride, forms a pale 
yellow precipitate ; the bismuth compound is similar, but anhydrous. 

Roseo-salts—The composition of aquopentamminecobalti-zinc 
chloride is doubtful, but approximates to [Co(NH;);H,O]Cl,,ZnCl,. 
The cadmium salt, aggregates of red, microscopic prisms, has the 
composition [Co(NH ;);H,O]Cl,,2CdCl,,3H,O. The double bromide 
forms dark red, glistening plates, 2[(Co(NH,);H,O]Br,,3CdBr,. Two 
aquopentamminecobalti-mercuric bromides were obtained, 

bright red, microscopic, star-shaped aggregates of needles, and 
[(Co(NH ;);H,O]Br,,3HgBr,, fine needles, or a dull rose, crystalline 
powder. *The corresponding iodide appears to contain Co: Hg=1: 1. 

Flavo- and croceo-salts.—trans-Dinitrotetrammine(croceo)cobalti- 
mercuric chloride forms yellow, microscopic four-sided plates or 
needles, [Co(NH,),(NO,).|Cl,2HgCl,,2H,O. Two mercuric chlorides 
of the flavo-(cis)series were obtained, [Co(NH,),(NO,),|Cl.2HgCl,, 
long, yellowish-brown needles, and 2[Co(NH,),(NO,), HgCl,, 
similar crystals. Similarly, one double bromide of the trans- 
series was obtained, 2[Co(NH;),(NO,),|Br,3HgBr,, microscopic, 
rectangular leaflets, and two of the cis-series, 

felted, microscopic yellow needles, and the second, containing 
potassium bromide, 2[Co(NH,),(NO,).|Br,HgBr,,KBr, needles. The 
double iodide of the croceo-series forms dark yellow, six-sided 
tablets, Co : Hg=3 : 2, and of the flavo-series, bright yellow needles 
of the same composition. cis-Dinitrotetrammine(flavo)cobalti- 
cadmium chloride, [Co(NH,),(NO,)|CI,CdCl,, forms fine bundles of 
needles, and the corresponding bromide, Co : Cd=2 : 1, long, brown 
needles. Corresponding croceo-cadmium salts were 


Molybdovanado-arsenates and Tungstovanado-arsenates 
(Hetero-tri-arsenates). G. CANNERI (Gazzetta, 1923, 53, 773— 
778).—The compounds here described have been prepared by the 
following methods, the solutions in all cases being kept acid: 
(1) By means of solutions containing a small proportion of an 
arsenate together with vanadic and molybdic (or tungstic) acids; 
(2) by addition of vanadic anhydride to solutions of molybdo- 
arsenates or tungsto-arsenates; (3) by addition of arsenic acid to 
solutions containing molybdates (or tungstates) and vanadates. 
The composition of the complex compound varies with the con- 
centration and acidity of the solution. 
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The variety of the ratios in which combination occurs between 
the constituent oxides in these compounds would appear to indicate 
that many of the compounds are mere isomorphous mixtures of 
far simpler true compounds. On the other hand, however, from 
the very small and but slightly variable proportions of arsenic 
present it may be assumed that the miscibility is effected between 
roupings of which the arsenic constitutes the central nucleus, 
he typical heterotri-arsenates may thus be represented by the 

(R’’,0,) annexed scheme, in which R’, represents 

| As R’” 0 ) |ntt,0 six (three) atoms of an alkali (alkaline- 

earth) metal, R” vanadium, and R’” 

molybdenum or tungsten. Only in certain cases do the salts now 
described approximate to this hypothetical scheme. 

Analysis of these compounds presents difficulties, means for over- 
coming which are described (cf. Friedheim, Decker, and Diem, A., 
1905, ii, 764). 

Three ammonium arsenomolybdovanadates have been prepared : 
an orange-yellow, micro- 
crystalline precipitate; 5(N a 
yellow, microcrystalline precipitate ; 

a red powder. Two bariwm arsenomolybdovanadates : 
and 7Ba0O,As,0,,33M00,,4V,0;,34H,0, a yellow precipitate. Thall- 
tum arsenomolybdovanadate, 
forms a yellow precipitate; ammonium arsenotungstovanadate, 
18(NH,),0,As,0,,21W0,,4V,0;,13H,O, red, prismatic crystals; 
thallium arsenotungstovanadate, 
a red powder; and bariwm arsenotungstovanadate, 
small, blood-red octahedra. A 


Molybdovanadates. G. CANNERI (Gazzetia, 1923, 53, 779— 
794)—The composition of the molybdovanadates varies with 
the conditions under which they are formed, particularly with the 
acidity of the medium and with the temperature of crystallisation. 
The author finds that the electrical conductivity at 30° of solutions 
of sodium metavanadate acidified with increasing proportions of 
acetic acid varies continuously, the condensation of the molecules 
of vanadic acid being thus a continuous function of the concentra- 
tion of the acetic acid; at the same time, the colour changes 
gradually from yellow to orange-red. 

In view of the fact that dissolution of molybdic anhydride in 
solutions of metavanadates constitutes a method of preparing the 
molybdovanadates, the author has commenced an investigation 
into the systems NH,VO,:MoO,, KVO,: MoO, and NaVO, : MoO; 
at different temperatures. The results at present available show 
that, within the limits imposed by the value of the solubility of 
molybdic anhydride in solutions of the metavanadates, compounds 
of two types, differing sharply in their physical properties, are 
formed. These crystallise respectively in large, orange-red prisms, 
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and in yellow, silky needles or, sometimes, in pulverulent form. 
One and the same solution may give both red and yellow crystals, 
either together or successively in either order. The value of the 
ratio V,0;: MoO, varies gradually in the red crystals from 3:1 to 
values corresponding with the maximum percentage of vanadium, 
this approaching the proportion occurring in polyvanadates. The 
ratio changes suddenly in value for the yellow crystals, which are 
poorer in vanadium. 

The various red crystals appear to consist of isomorphous mix- 
tures, but the isomorphogenous terms cannot yet be defined neither 
can their chemical natures be established ; it is, however, possible that 
they consist of polyvanadates and polymolybdates. Along with these 
isomorphous mixtures there exist certain well-defined compounds 
which are obtained under definite conditions. With these com- 
pounds difficulty is encountered in distinguishing between combined 
water and water of crystallisation, but the author regards them as 
heteropolyaquates and ascribes to them formule based on the 
hypothesis of Rosenheim (A., 1911, i, 109, 265; ii, 116, 612; 1913, 
ii, 59) and of Miolati and Pizzighelli (A., 1908, ii, 595) to which 
preference is to be accorded over Prandtl’s views (A., 1913, ii, 61). 
According to the latter, the molybdovanadates are double salts, 
and should hence be completely dissociated in solution ; in sufficiently 
dilute solution, therefore, fractional precipitation of the different 
constituents should be possible, but this is not found to be the case. 

[With R. RaGionrEeRI.}—The red crystals formed by the system 
NH,,VO,: MoO, have the same colour and crystalline habit in all 
cases. The pale yellow, silky crystals consist of the compound, 
4(NH,).0,5M00,,3V,0,,10H,O. The guanidine compound pre- 
pared from the latter has the composition 

[With G. Wrvspearz. ~The pale yellow crystals formed by the 
system KVO,:MoO, at 30° vary in composition according to 
the concentration of the solution; compounds of the formule 
4K,0,4M00,,3V,0;,,7H,O and 3K,0,6Mo00,,2V,0;,7H,O were 
separated. 

[With C. the system NaVO,:MoO,, the 
compound 4Na,0,8Mo00,,3V,0;,10H,O occurs in equilibrium with 
the red, mixed crystals until the molybdenum is increased to make 
the ratio V,0,: MoO,=1:2, and separates as a single pure phase 
when the molybdenum is still further increased in amount. The 
red salt, 2Na,O,Mo0,,3V,0,,9H.O, yields the barium compound, 
3Ba0,Mo0,,4V,0,,12H,O, and the red salt, 

3Na,0,2Mo0,,3V,0,,12H,0, 
the guanidine compound, 


Electrolytic Preparation of Antimony- and 
Antimony-Bismuth Alloys. A. and L. Tonti 
(Atti R. Accad. Lincei, 1923, [v], 32, ii, 290—292).—Electrolysis 
of a hydrochloric acid solution of a mixture of antimony and 
copper, the latter constituting 20—50% of the total dissolved 
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metal, results in a homogeneous, brittle, violet deposit containing 
a small proportion of antitnony trichloride (cf. Mazzucchelli, A., 
1915, ii, 19) and copper and antimony approximately in the propor- 
tions corresponding with the compound Cu,Sb. When the dissolved 
metal contains about 90% of copper, the deposit formed is graphite- 
grey and highly brittle and contains a little antimony trichloride, 
together with rather more copper and rather less antimony than the 
formula Cu,Sb requires. Similar experiments with hydrochloric 
acid solutions of antimony and bismuth yield extremely brittle 
deposits containing the two metals in proportions varying in the 
same sense as the compositions of the original solutions. T. H. P. 


Some Properties of Osmium Dioxide Sol. H. Freunp.iicu 
and H. Barrwinp (Kolloid Z., 1923, 33, 275—279).—The properties 
of the sol produced by shaking hydrated osmium dioxide with water 
have been investigated. It is shown that the colloidal particles 
are negatively charged and migrate to the anode. The sol, in its 
behaviour to electrolytes, shows the behaviour typical of negatively 
charged sols, that is, the kation of the precipitating electrolyte is 
determinative of the action of the electrolyte. The precipitation 
values are in keeping with the valency rule. Observation of the 
sol by means of an ultramicroscope shows that the particles are 
not spherical. The addition of gelatin to osmium dioxide sols at 
first brings about coagulation which is followed by a protective 
action. In keeping with this, it is found that on the addition of 
electrolytes gelatin exercises both a sensitising and a protective 
action. The sol is not coagulated at any concentrations by tannin 
and saponin. The migration velocity of osmium dioxide sols on 
the addition of gelatin increases almost up to the coagulating 
concentration; it then falls and finally increases, but there is no 
reversal of the charge of the sol. The osmium dioxide sol, as such, 
has no decomposing action on formic acid at 100°, but it is reduced 
to the metal sol and this brings about a rapid decomposition of 
the acid. J.F.S 


Mineralogical Chemistry. 


Chalcophyllite from Chile. E. V. SHannon (Amer. J. Sci., 
1924, [v], 7, 31—36).—Emerald-green crusts of minute, platy 
crystals from the Teniente copper mine near Rancagua gave : 
CuO. Al,O,. As,O,. P,O,. SO,. SiO, H,O(at 110°). H,O(over 110°). Total. 
46°54 3°49 13:23 067 667 1:33 14°40 14:04 100°37 


corresponding with The refrac- 
tive indices of fresh material are e=1-552, w=1-618; these change 
when the material is exposed to air, owing to loss of water; and for 
material dried at 110° they are «-=1-618, w=1-680. L. J.S. 


ANALYTICAL CHEMISTRY. 


Analytical Chemistry. 


Application of X-Rays to Quantitative Chemical Analysis. 
R. GLocKER (Fortschr. Geb. Réntgenstr., 1923, 31, 90—92; from 
Chem. Zenir., 1923, iv, 763).—The author proposes as a measure 
of the amount of an element present in a substance the intensity 
ratio of the discontinuity of the K-absorption (Absorptionssprung) 
when the substance is submitted to a continuous X-ray pencil. 
For the K-discontinuity, f, photometrically measured, the relation- 
ship f=e?* is given, where p is the amount of the element present 
and c is a constant which is characteristic for the element and 
apparently an exponential function of the atomic number. The 
method has hitherto only been used for the K a es 


Benzidine as a Reagent, and as an Indicator for Specific 
Oxidation-potential. I. M. Koitruorr (Chem. Weekblad, 1924, 
21, 2—4).—The work of Feigl and others (A., 1920, ii, 709; 1921, 
ii, 278; 1922, ii, 865; Z. anal. Chem., 1923, 62, 369) and of Olszewski 
(Chem. Ztg., 1923, 47, 273) on the detection of metals and 
phosphates has been examined and confirmed, but the sensitiveness 
in most cases is not found so high as has been stated. An examin- 
ation of the behaviour of oxidising agents towards benzidine shows 
that the colour reaction is not dependent on the concentration of 
the former, but on the oxidation-potential. Thus ferric salts give 
a coloration after one hour in a concentration as low as 1 mg. per 
litre, ferrous salts not at all; mixtures of ferrous and ferric salts 
give the same result independently of concentration, the effect 
depending on the proportion of ferrous to ferric compound; no 
coloration is obtained with a mixture of 1 part of ferric and 9 parts 
of ferrous salt even in concentration of 10g. per litre. Similarly, 
iodates give a definite coloration, but the result is negative in 
presence of iodides. If the potential is above the specific point, 
the benzidine is oxidised; if below, it remains unaltered, but at the 
specific point the appropriate coloration is developed. 8. I. L. 


Qualitative Reaction of Halogens in Organic Compounds. 
J. Prccarp and F. pE Montmo.uin (Helv. Chim. Acta, 1923, 6, 
1020).—The usual copper wire test for halogen in organic compounds 
sometimes fails because the substance volatilises before it decom- 
poses. It is recommended to hold a copper gauze in the flame about 
lcm. above the heated substance ; the copper gauze is then attacked 
by the halogen in the flame giving the green colour. If the 
substance gives a luminous flame, two flames may be used, a small 
one to heat the substance and a larger one above, in which the copper 
gauze is held. To detect halogen in a volatile liquid, a piece of 
filter-paper saturated with the liquid is placed at the top of a vertical 
glass tube. The vapours fall down the tube, at the lower end of 
Which is attached a bent tube. A flame containing copper gauze 
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is applied to the end of the latter tube, and an intense green 
coloration is obtained. E. H. R. 


Determination of Chloride in Bleaching Powder. Marsuwo 
Nakamura (J. Chem. Ind. Japan, 1923, 26, 984—985).—The sodium 
arsenite-silver nitrate method for the determination of chloride 
gives no distinct end-point and the manipulation is too complex. 
In the method proposed, the hypochlorite is converted into chloride 
with hydrogen peroxide solution and titrated with silver nitrate. 
Fifty c.c. of bleaching powder solution (4-0—6-0 g. per litre) is 
treated with 3—5 c.c. of 3% hydrogen peroxide and then boiled 
for several minutes for decomposition of the excess of the peroxide. 
The solution is neutralised with dilute nitric acid and titrated with 
an 0-1N silver nitrate solution, using potassium chromate solution 
as indicator. The percentage of the chloride is obtained by sub- 
tracting that of the available chlorine from the total. A small 
amount of hydrogen peroxide remaining in the solution is not 
objectionable in the titration. K. K. 


Determination of Water in Bleaching Powder. S. Ocuz (J. 
Chem. Ind. Japan, 1923, 26, 1152—1154).—The water in bleaching 
powder is determined by the combustion method by heating the 
tube quickly at 200—250° (cf. ibid., 1923, 26, 349), but the amor- 
phous form of bleaching powder produces much chlorine according 
to the equation: Ca(OCl)Cl,H,O=Ca(OH),+Cl,. By absorption 
of the chlorine thus produced in a washing bottle containing potass- 
ium iodide solution next to the absorption tube, the amount of 
water fixed in the residue can be determined, and thus the total 
water content. 


Determination of Bromine in Organic Compounds. Trrsvo 
Mazume and Kucutro Kino (J. Chem. Ind. Japan, 1923, 26, 
1133—1139).—The authors have experimentally compared the 
method of Baubigny and Chavanne (A., 1904, ii, 203) and that 
of Stepanow (A., 1905, i, 335; 1907, ii, 50) and Bacon (A., 1909, ii, 
179) for the determination of bromine in organic compounds, finding 
that the former gives lower results than the theoretical, whilst 
the latter is accurate and simple in manipulation. In the former 
case, nitrous acid is formed and part of the alkali bromide is decom- 
posed, the bromine being lost. In the latter method, the titration 
with ammonium thiocyanate is conducted safely after coagulating 
the silver bromide without filtering it. K. K. 


Determination of Fluorine in Organic Compounds. J. 
Piccarp and C. Burrat (Helv. Chim. Acta, 1923, 6, 1047—1048). 
—The method consists in converting the fluorine into potassium 
fluoride by heating the compound with potassium at 400°. The 
compound (fluorobenzene, 0-1—0-2 g.), is weighed in a thin-walled 
sealed glass tube, which is introduced into a bomb-tube containing 
20 c.c. of absolute ether. About 0-5 g. of potassium is added and 
the tube is drawn out, exhausted, and sealed. The ampoule 1s 
broken and the tube heated at first gently, then at 400°. The 
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tube is then opened and the potassium fluoride determined by 
conductometric titration with calcium chloride. E. H. R. 


Volumetric Determination of [Sulphur in] Sodium 
Sulphide. V. HassrerpTer (Chem. Ztg., 1923, 47, 891—892).— 
The iodometric method of determining sodium sulphide in solution 
(A., 1923, ii, 790) suffers from the disadvantage that sulphites 
and thiosulphates, which may be present in commercial sodium 
sulphide, will also decolorise the iodine solution. These salts do 
not affect the determination of sodium sulphide if the latter is 
carried out by allowing the solution to run into a standard 
ammoniacal zine solution until a drop of the latter just stains 
lead acetate paper. Alternatively, the standard zinc solution may 
be run into a known volume of sodium sulphide solution until 
the latter just fails to stain the test-paper. Somewhat more 
accurate results are obtained by allowing a known volume of the 
sulphide solution to flow into excess of alkaline copper sulphate 
solution, separating and washing the copper sulphide, dissolving 
it in nitric acid and depositing the copper electrolytically. One 
mg. Cu=1-227 mg. Na,S. The copper solution is prepared in a 
similar way to Fehling’s solution and should contain about 50 g. 
of copper sulphate crystals per |. H. C. R. 


Microchemical Detection of Sulphuric Acid as Silver 
Sulphate. L. RosentTHaLerR (Mikrochemie, 1923, 1, 47).— 
Characteristic crystals (rhombic pyramids) are obtained when a 
sulphate solution is treated with silver nitrate in nitric acid solution ; 
the crystals of silver sulphate may be obtained from a drop of 
1% sodium sulphate solution; oxalates and chromates do not 
interfere with the reaction, but chlorides must be removed pre- 
viously by adding the requisite amount of silver pa e's 


Micro-volumetric Determination of Arsenic, Antimony, 
and Iron. A. Bruxu (Mikrochemie, 1923, 1, 54—57).—The 
iodometric method is recommended for the determination of small 
quantities (less than 1 mg.) of arsenic or antimony: N/500 iodine 
solution is used for the titration with starch solution as the indicator. 
In the case of ferrous salts, the titration is made with titanium 
trichloride solution; a small combined container and burette for 
the latter is described, means being provided for filling the apparatus 
with an atmosphere of dry carbon dioxide. W. P.S. 


. New Light Filter. [Detection of Potassium.] LzR. W. 
McCay (J. Amer. Chem. Soc., 1923, 45, 2958).—A solution of 31 g. 
of crystallised chrome alum in 100 c.c. of water forms an excellent 
light filter for use in the detection of potassium. When this filter 
is used potassium may be detected by the flame test in the presence 
of sodium, lithium, strontium, barium, and calcium. The rays 
from rubidium and cesium, however, are not cut off. J. F. S. 


A Volumetric Micro-method for the Estimation of Sodium. 


Hans Mizar (Helv. Chim. Acta, 1923, 6, 1152—1161).—The 
method described has been worked out especially for the deter- 
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mination of sodium in serum. It can be used for ordinary or micro- 
estimations. For the latter, 0-1 c.c. of serum is diluted to 1 ¢.c, 
with water in a centrifuging tube, and there are added 1 c.c. of 
potassium pyroantimonate solution (2 g. per litre) and, drop by drop, 
0-4 c.c. of 95% alcohol. After two hours, the tube is centrifuged, 
the supernatant solution removed, and the precipitate washed 
three times with 30% alcohol. The precipitate of sodium pyro- 
antimonate is then treated with 1 c.c. of 2% potassium iodide 
solution, 1 c.c. of concentrated hydrochloric acid solution, and 
2 c.c. of water and after ten minutes the free iodine is titrated with 
0-01N thiosulphate. The method depends on the reduction of 
the antimonic acid in the sodium pyroantimonate, Na,H,Sb,0., 
according to the equation Sb,0;+4HI=Sb,0,+2H,0+2I,. To 
obtain a sharp end-point in the titration, the concentration of 
hydrochloric acid must not exceed the limits 7—9%, and not 
more than four times the necessary potassium iodide should be 
used. Magnesium, calcium, and phosphate, in amounts exceeding 
those likely to be present in serum, do not affect the — ‘ 


Determination of Silver in Molecular Solution in Presence 
of Colloidal Silver. K. von NEERGAARD (Arch. expt. Path. 
Pharm., 1923, 100, 162—189).—The silver-ions are determined 
in presence of colloidal silver by means of electrometric titration. 
Among the results are given the concentration of silver-ions found 
in a number of therapeutic preparations. C. R. H. 


Use of Picrolonic Acid for the Micro- and Histological 
Detection of Calcium. J. Kisszr (Mikrochemie, 1923, 1, 25—31). 
—Characteristic crystals are obtained when a dilute solution of a 
calcium salt is treated with picrolonic acid solution; the reaction 
may be obtained with 0-01 mg. of calcium. The reaction may be 
used to detect the presence of calcium in tissues, but in this case 
the form of the crystals obtained is more varied. Calcium oxalate 
does not react with picrolonic acid. W. P. S. 


Determination of Calcium in Organic Material by de 
Waard's Method. G. Hrcut (Biochem. Z., 1923, 143, 342— 
346).—With quantities as low as 0-1 mg., de Waard’s micro- 
method for determining calcium (A., 1920, ii, 53) gives results 
accurate within 5%. The determination is not affected within 


these limits by the presence of phosphates, magnesium, or i. 


Diphenylcarbazide as a Qualitative Reagent for Metals. 
I. M. Korruorr (Chem. Weekblad, 1924, 21, 20—22).—The form- 
ation of intensely coloured compounds between diphenylcarbazide 
and metals (Cazeneuve, A., 1900, ii, 627) is not satisfactory for 
general identification, since the solutions must always be neutral, 
but the conditions may be so chosen as to make the reaction specific 
for particular metals. The bluish-violet colour given with mercury 
salts in dilutions down to 0:1 mg. of metal per litre is very sensitive 
to the presence of halogen-ions, but cupric salts give a coloration 
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(reddish-violet, 0-1 mg. per litre of copper) not affected by halogen- 
ions, so that copper may. readily be detected in presence of, mercury 
(5 mg. in presence of 2,000 mg. of mercury per litre). Cadmium 
may also be detected in presence of mercury and copper, if the 
latter be reduced and halides are added. Magnesium salts give 
no coloration, but the hydroxide gives an intense red, by which 
the metal may be identified in presence of the ne metals. 
* 


Reaction of Potassium Permanganate with Cuprous Oxide 
in Dilute Sulphuric Acid, and the Determination of Metallic 
Copper, and Cuprous and Cupric Oxides in their Mixtures. 
Dencoro NisHipa and Hrrapayasut (J. Chem. Ind. 
Japan, 1923, 26, 1123—1133).—Powdered pure metallic copper 
is practically insoluble in 3—6N sulphuric acid at room temperature 
by contact for twenty minutes; the addition of potassium per- 
manganate solution to the acid has no influence on the solubility. 
Cupric oxide is, however, completely dissolved in 6N sulphuric 
acid at room temperature; potassium permanganate in the acid 
has also no influence on the solubility. When cuprous oxide is 
stirred in 3—6N sulphuric acid at room temperature, it is com- 
pletely dissolved and potassium permanganate, if added into the 
acid, is consumed according to the equation: 2KMnO,+4H,SO,= 
2KHSO,+2MnS0,+3H,0+50 and 5Cu,0+50+10H,SO,= 
10CuSO,+10H,O. One c.c. of 0-1N potassium permanganate 
solution corresponds with 0-007157 g. of the oxide. 

For analysis, 0-5 g. of a mixture of metallic copper, cuprous, and 
cupric oxides is dissolved in nitric acid and the total copper content 
is determined by iodometry. Another weighed sample is stirred 
with 100 c.c. of 6N sulphuric acid and 1 c.c. of 0-1N potassium 
permanganate solution, to which permanganate solution is gradually 
added until the pink colour of the solution no longer disappears ; 
the percentage of the cuprous oxide is thus:determined. After 
titration, the residue is dissolved in nitric acid and the metallic 


copper is determined ; the cupric oxide can then be aera te 
K. K. 


Experiments Relative to the Determination of Uranium by 
means of Cupferron. J. A. Horzapay and T. R. CuNNING- 
HAM (T'rans. Amer. Electrochem. Soc., 1923, 43, 329—339).—A 
number of experiments are described dealing with the estimation 
of uranium by means of cupferron which show that quadrivalent 
uranium or uranium in a lower state of oxidation can be pre- 
cipitated completely by means of a freshly prepared solution of 
cupferron from solutions containing 2—8 c.c. of sulphuric acid 
(d 1-84) in 100 c.c. On ignition, the precipitate is converted 
quantitatively into U,O,. If the amount of sulphuric acid is 
less than 4 c.c. per 100 c.c., aluminium and possibly phosphorus 
will be carried down with the precipitate, whilst if the acidity is 
greater than 8 c.c. per 100 c.c., the uranium will not be completely 
precipitated. If the acidity is kept between 4 and 8%, preferably 
at 6%, a sharp separation of uranium from aluminium, zinc, calcium, 
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magnesium, and phosphorus can be obtained by a single precipit- 
ation. Uranium and vanadium can be separated and estimated 
with a sufficient degree of accuracy in the presence of widely vary- 
ing quantities of iron, aluminium, calcium, magnesium, and phos- 
phorus by the following method. The iron and vanadium are 
precipitated by cupferron from a 12% sulphuric acid solution in 
which the uranium, vanadium, and iron are present, respectively, 
in the sexavalent, quinquevalent, and tervalent condition. 
Uranium, aluminium, calcium, magnesium, and phosphorus pass 
quantitatively into the filtrate. The vanadium in the precipitate 
is then estimated by any of the usual methods. The filtrate is 
evaporated with nitric acid to destroy the cupferron and the solution 
then passed through a Jones’s reductor to reduce the uranium. 
The solution is then diluted to 6% sulphuric acid content and the 
uranium precipitated with cupferron, filtered, washed, and ignited 
to J. F.S. 


Determination of Iridium in Platinum by the Method of 
Fusion with Lead. R. Gircurist (J. Amer. Chem. Soc., 1923, 
45, 2820—2828).—The analytical details of the Deville and Stas 
method for the estimation of iridium in platinum alloys containing 
0-1—20% of iridium have been investigated. It is found that 
the concentration of nitric acid, the concentration of aqua regia, 
the proportion of lead, and the time and temperature of the lead 
fusion can be varied over a wide range without any efiect on the 
determination. The observations of Deville and Stas to the efiect 
that palladium and rhodium have no effect on the determination 
and that ruthenium separates quantitatively with the iridium, are 
confirmed. Gold is also found not to interfere with the determin- 
ation. Iron separates almost quantitatively with the iridium as 
observed by Deville and Stas. Iron can be separated satisfactorily 
from iridium by the following method. The alloy is fused with 
zine and the excess of zinc removed by treatment with hydrochloric 
acid. The resulting alloy is then fused with potassium pyrosulphate. 
The fusion, after cooling, is extracted with dilute sulphuric acid. 
The iron all dissolves and the insoluble residue contains the iridium 
and silica. The loss in weight of crystalline iridium during the 
ignition periods is insignificant, and the weight of the crystalline 
iridium is not affected by heating and cooling in an atmosphere 
of hydrogen. Spectrographic examination of samples of iridium 
from the analyses showed that neither lead nor platinum is present 
in quantities sufficient to affect the determination. The iridium 
results tend to be low by a small but variable amount. One factor 
in this error is a slight dissolution of iridium by aqua regia. A 
modified method is presented which combines the optimum of 
speed and accuracy. The modified method is as follows: The 
alloy is fused with ten times its weight of granular lead for one 
hour at about 1,000° in a graphite crucible and then allowed to cool. 
The button is removed and brushed to free it from carbon, placed 
in a beaker containing | volume of nitric acid (d 1-42) to 4 volumes 
of water, using 1 c.c. of acid per g. of lead. The beaker is kept 
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at 85° for two hours when the alloy will be disintegrated. The 
solution is diluted to twice its volume and decanted through a 
double filter-paper. The residue is washed with hot water and the 
washings passed through the filters. The filter-papers are returned 
to the beaker without ignition. To the beaker is now added 
15 c.c. of water, 5 c.c. of hydrochloric acid (d 1-18) and 0°8 c.c. 
of nitric acid (d 1-42) for each gram of sample taken and the 
mixture heated at 85°; in about one and a half hours the lead 
platinum alloy will be dissolved. The solution is diluted with 
twice its weight. of water and filtered through a double filter-paper 
in which the iridium collects in fine crystals. The precipitate and 
filter-paper are washed with hot water and finally with hot dilute 
hydrochloric acid (1: 100). The iridium and filter-papers are 
placed in a Rose crucible and dried, the filter-paper is then destroyed, 
and the residue heated with the full heat of a Tirrill burner. The 
ignited metal is then heated in hydrogen for five minutes and 
allowed to cool in the gas. J. F. S. 


The Colorimetric Determination of Cholesterol in Blood- 
serum. S. KrasteLevsKy (Biochem. Z., 1923, 143, 403—407).— 
Of the colour reactions of cholesterol, the Salkowski reaction is 
found to be best suited for determining the substance in blood 
by colorimetric methods. The colour tone is not afiected by the 
presence of other plasma constituents if water is excluded. One 
c.c. of the serum from 5—10 c.c. of blood is added to 5 c.c. of 
absolute alcohol, shaken, and kept in a thermostat at 55—56° for 
twelve to twenty-four hours. To the dried, powdered residue is 
added 5 c.c. of chloroform and, after fifteen to twenty minutes, 
5 c.c. of pure sulphuric acid (d 1-8388). After shaking, the mixture 
is left in an ice-chest for six to twelve hours, and the chloroform 
layer is removed and compared with the standard colours of 
various known concentrations of pure cholesterol. Solutions of 
Bayer’s Benzobrown and Benzoazurin in aqueous alcohol may be 
used as standards. The normal cholesterol content of blood-serum 
is 0-0005—0-0012 g. per c.c. J. P. 


Determination of Dextrose by Oxidation with Iodine. 
F. and E. BopiAnprER (Z. angew. Chem., 1923, 36, 
602—607).—Under the conditions described by Willstitter and 
Schudel (A., 1918, ii, 337) the oxidation of dextrose by iodine 
proceeds beyond the gluconic acid stage, and levulose and sucrose 
are also to some extent attacked. By adjusting the alkalinity 
of the reaction medium, however, and the time of reaction, a 
quantitative oxidation of dextrose is effected without any appreci- 
able reaction taking place with levulose and sucrose. To the 
sugar solution, which should preferably contain not more than 
100 mg. of dextrose in about 25 c.c., a quantity of an N/10 solution 
of iodine in potassium iodide is added such that at least one-third 
to one-half of the iodine remains unchanged. To the solution is 
then added 100 c.c. of a mixture of equal volumes of one-fifth-molar 
solutions of sodium carbonate and sodium hydrogen carbonate 
(having py 10-1—10-2), and this reaction mixture is kept in the 
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dark for one and a half to two hours. It is then acidified with 
25% sulphuric acid (12 c.c.) and the unchanged iodine is titrated 
back with N/10 thiosulphate and starch. The quantity of thio- 
sulphate required is subtracted from that required in a blank 
experiment carried out simultaneously, and of the difference 1 c.c. 
of the NV/10 solution is equivalent to 9-005 mg. of dextrose. Under 
these conditions, lactose also is quantitatively oxidised, 1 mol. 
requiring two equivalents of iodine, and the same applies, at any 
rate approximately, to maltose. The method may be used to 
distinguish between natural and artificial honey, and to detect 
adulteration of honey with artificial invert-sugar or dextrose. 
[Cf. B., 107.] W. T. K. B. 


Comparison of the Action of Chlorine and Chlorine Dioxide 
on Wood. E. Heuser and O. Msrzav (Cellulosechem., 1923, 4, 
101—109).—An investigation of the method proposed by Schmidt 
and Graumann (A., 1921, ii, 912) for the removal of incrustive 
substances from plants, for example, lignin from wood, by means 
of chlorine dioxide. It is shown that the method is serviceable 
as a means for the rapid separation of raw-cellulose, so-called 
“‘ skeleton-substance’’ from wood, and that under certain con- 
ditions it is a useful alternative method for the quantitative 
analysis of wood. When wood is treated by the Schmidt and 
Graumann method, hexosans remain in the “ skeleton-substance ” 
whereas pentosans are found in both the cellulose and the lignin 
portions. For instance, spruce wood, freed from ash and resin, 
and containing 10-80% of pentosans and 6-38% of mannose, 
yielded 62-71% of “skeleton-substance,” which contained 4:4% 
of pentosans, 5-43°% of mannose, and 52-84% of pure cellulose. 
By dialysis and subsequent evaporation of the lignin extract 
obtained by treatment of wood with chlorine dioxide and aqueous 
sodium sulphite, 70% of the lignin originally present in wood was 
obtained in a dry state, and this contained 8-16% of pentosans. 
Hence in the determination of pure cellulose and lignin in wood 
by means of the method of Schmidt and Graumann, allowance 
must be made for the presence of mannose and pentosans in the 
“ skeleton-substance ’”’ and the lignin extract. The pure cellulose- 
content of wood as determined by the methods of Schmidt and 
Graumann, and of Cross and Bevan, was 52:2% and 52-8%, re- 
spectively, and the lignin content as determined by the former 
method and by Willstatter and Zechmeister was 30-3% and 29-01%, 
respectively. 

Chlorine dioxide has an appreciable action on xylan, but not 
on pure cellulose and cotton. Pentosans present in wood are 

ly removed by treatment with hot water and hot dilute 
solutions of sodium sulphite (cf. Euler, following abstract), but this 
solubility is not dependent on simultaneous processes of oxidation 
or hydrolysis. Methods for carrying out the analysis of wood 
by the method of Schmidt and Graumann are fully described and 
a 


o an improved form of Gooch crucible for use with war —_ 
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Determination of Lignin in Wood by the Method of Schmidt 
and Graumann. A. C. von EvLzER (Cellulosechem., 1923, 4, 
109—113).—In view of the considerable difference (9-37%) between 
the lignin-content of pine wood, as determined-by Willstatter and 
Zechmeister and by the method of Schmidt and Graumann (A., 
1921, ii, 912), the latter method has been critically examined. 
Since albumin is not affected by treatment with an aqueous solution 
of chlorine dioxide, it is probable that about 0-8% of wood-gum, 
containing xylose, mannose, and dextrose, will remain in the so- 
called carbohydrate “ skeleton-substance”’; the latter also retains 
about 0-2% of mineral substances so that an error of 1% is possible 
in the determination of the carbohydrate content. A more serious 
error arises from the fact that when wood, after successive extrac- 
tion with benzene and alcohol whereby fats, resins, and turpentine 
are removed, is subjected to the various processes of washing by 
means of hot and cold water and aqueous solutions of sodium 
sulphide as described in the Schmidt and Graumann method, it 
suffers a considerable loss of weight, due to the solubility, under 
such conditions, of wood-gum and lignin. For instance, one 
sample of pine wood, freed from fats, resins, and turpentine, was 
subjected to thirteen successive treatments comprising steeping 
in water for twenty-four hours, washing with hot and cold water, 
extraction with a 2% aqueous solution of neutral sodium sulphite 
and subsequent washing with water, and the respective losses in 
weight were 6-5, 2-8, 0-7, 1-5, 1-5, 0-9, 0-7, 1:2, 1-7, 1-2, 0-6, 0-4, 


and 0-7% (total=20-4%). The Schmidt and Graumann method 
is therefore likely to give a low carbohydrate-content and a corre- 
spondingly high lignin-content. Attention is directed to the 
apparent solubility of lignin in a neutral aqueous 2% solution of 
sodium sulphite, but this solubility may be due to the formation 
of a small amount of sodium hydrogen sulphite during hydrolysis 
of the wood complex. A. J. H. 


Detection and Determination of Tartaric Acid. M.FRangolis 
and C. Lormanp (J. Pharm. Chim., 1923, [vii], 28, 433—442).—In 
Kling’s method for determining tartaric acid in wine (cf. A., 1910, 
ii, 359), which depends on the precipitation of the very insoluble 
calcium racemate by addition of /-tartaric acid in excess and 
calcium acetate, incorrect results are liable to be obtained on 
account of the sparing solubility of calcium J-tartrate. The 
present authors find the solubility of the calcium tartrates in water 
at 20° to be: calcium d-tartrate and calcium l[-tartrate, both 
C,H,0,Ca,4H,O, 0-232 and 0-249 g. per 1., respectively; calcium 
racemate, 0-0493 g. per 1. The solubility of the d-tartrate in 
alcohol of 32 vol. % strength is, however, sufficiently small (0-038 g. 
per 1., at 20°) to allow of the direct determination of tartaric acid 
by precipitation of this salt. The sample for analysis should contain 
about 0-4—0-6 g. of tartaric acid, and is made up to 100 c.c. with 
water. To this solution is added 20 c.c. of a solution of calcium 
acetate (32 g. of pure calcium carbonate and 120 c.c. of glacial 
acetic acid, made up to 1 |. with water), and then, after stirring, 
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30 c.c. of alcohol of 95 vol. % strength. After keeping the mixture 
for twenty-four hours, a further 30 c.c. of the alcohol is added. After 
a further twenty-four hours, the crystals of calcium d-tartrate 
are collected, preferably in a Gooch crucible, dried in the air at 
room temperature, and weighed. The results are accurate to 
about 1%. The characteristic appearance of the crystals of calcium 
d-tartrate may be used for the detection of the es pe 


Determination of Malic Acid in Fruit Syrups and other Fruit 
Products. F. Aurrpacu and D. Kriiezr (Z. Unters. Nahr. 
Genussm., 1923, 46, 177—217).—A 25 c.c. sample of the material 
is acidified with N/2-hydrochloric acid, allowing an excess of 
0-5 c.c, over the ash-alkalinity. The latter is determined by 
titration to Methyl-orange. 

In the case of (a) natural juices, lemonade, etc. (with small 
sugar content), 100 c.c. of 96% alcohol is added, and (b) syrups, 
marmalade, etc. (containing much sugar), 400 c.c. of alcohol is 
needed. The solution is filtered through a dry filter, and if the 
volume of the precipitate is considerable, a correction is made 
for its volume. Ten c.c. of the filtrate is titrated with N/10 
sodium hydroxide solution (litmus) and the amount of barium 
carbonate required to neutralise is calculated. Three hundred and 
fifty c.c. of filtrate (b) or 75 c.c. of filtrate (a), to which 250 c.c. 
of alcohol is added, is neutralised with the requisite amount of 
barium carbonate. Two c.c. of 50% barium acetate solution is 
added, and the liquid heated on a water-hath until precipitation 
is complete. The precipitate is filtered after twenty-four hours 
and washed with 95°% alcohol and dried in a steam oven. Pre- 
cipitate and paper are placed in a 50 c.c. graduated flask, 0-1 g. 

barium citrate and 0-05 g. of barium tartrate are added and the 
whole is diluted with water nearly to 50c.c. After several hours’ 
shaking, the volume of liquid is made up to the mark with a 
saturated solution of barium citrate and tartrate. The liquid is 
filtered, and, if necessary, decolorised with animal charcoal. The 
malate in the solution is determined polarimetrically. For this, 
20 c.c. of solution is shaken for four hours with 3-5 g. of uranyl 
acetate and 2-5 c.c. of M/10 disodium citrate solution and diluted 
to 25 c.c.; or, 10 c.c. of solution is mixed with 2 c.c. of glacial 
acetic acid and 10 c.c. of saturated aqueous ammonium molybdate 
solution, decolorised, if necessary, with animal charcoal and diluted 
to 25 c.c, The necessary corrections are described, and the effect 
of various sugars, amino-acids, preservatives, etc., on the accuracy 
of the method detailed. A. G. P. 


Determination of Hydroxyl Values [of Oils and Fats] by 
Normann's Method. W. Muicen and RamaE (Chem. 
Umschau, 1924, 34, 3—4).—Normann’s method of determining 
the hydroxyl values of oils and fats was tested on specially purified 
samples of mono- and di-hydroxystearic acids and on mixtures 
of known proportions of these acids with cacao butter and olive 
oil. In all cases, the values obtained were somewhat higher than 
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the theoretical, the discrepancies ranging from 1% to 4%. The 
fact that high values were cbtained by this method was confirmed 
by parallel determinations of the hydroxyl values of castor and 
rape oils and of the methy] esters of the mixed fatty acids prepared 
from these oils. In each case, the value obtained for the oils 
themselves was higher than that calculated from the hydroxyl 
value of the methyl esters of the mixed fatty acids. According 
to Griin (Oel & Fett. Ind., 1919, Nos. 13, 14) the theoretical value 
is obtained by applying Normann’s method to the methyl esters. 
When, however, the hydroxyl value is not too large the error 
introduced falls within the experimental error, and in such cases 
Normann’s method may be considered applicable in view of its 
convenience. H. C. R. 


Quantitative Analysis of Linseed Oil. A. Exner and K. 
ScHMIDINGER (Chem. Umschau, 1923, 30, 293—302).—The linseed 
oil examined was of Dutch origin and was of iodine value 173-6 
and acid value 2-3. Its composition was as follows: «-linolenic 
acid, 20°1%; isolinolenic acid, 2-7%; «-linoleic acid, 170%; 
B-linoleic acid, 41-89%; oleic acid, 4:59; hydroxy-acids, 05%; 
glycerol, 4:1%; saturated acids, 8-39; phytosterol, 10%. B 
treating the oil with nitrous acid, 0-6% of an elaidin was obtained, 
which was identified as di-elaidopalmitin. Bromination of the 
oil in alcoholic solution gave 54:2% of crude solid bromide, which 
on purification was identified as brominated di-«-linolenic-«-linoleic 
oo. The oil contained about 25% of this mixed glyceride. 

e form in which the remaining unsaturated acids were combined 
was not determined. [Cf. B., Feb.] H. C. R. 


The Determination of Cineole in Essential Oils. G. WALKER 
(J. Soc. Chem. Ind., 1923, 42, 497—498r).—It is suggested that 
the percentage of cineole in essential oils may be determined from 
the freezing point and density of a mixture of the oil with «-naphthol. 
To make such determinations possible, measurements have been 
made of freezing points and densities at 20°/4° of mixtures of 
36 g. of a-naphthol and 3-85 g. of artificial eucalyptus oil, con- 
taining from 65 to 95% of cineole. These oils were prepared by 
adding pure cineole to various eucalyptus oils free from cineole. 
Curves are given showing the change of density with the percentage 
of cineole for each variety of oil used, namely pinene, Lucalyptus 
radiata, E. nova angelica, EL. citriodora, E. dives, and EL. cinerifolia 
residues. E. H. R. 


Microchemical Identification of «-Monoamino-Acids. 0. 
Werner (Mikrochemie, 1923, 1, 33—46).—A microchemical method 
for the separation and identification of the more important «-mono- 
amino-acids is described and also outlined in tabular form; it 
consists essentially in the sublimation of certain of the substances 
in a special apparatus. The operation is carried out under reduced 
Pressure, and means are provided for cooling the receiver. The 
character of the crystalline sublimates (in those cases where the 
substance sublimes), and of the crystals, etc., obtained when the 
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sublimates and residues are treated with cupric hydroxide reagent 
or phosphotungstic acid, affords a means of identifying the amino- 
acids. W. P.S. 


Amylolytic Enzymes. R. Fasre and H. Pénavu (J. Pharm. 
Chim., 1923, [vii], 28, 289—304, 341—348).—The causes of the 
variations observed in determining the amyloclastic activity of 
pancreatin and diastase preparations with commercial potato starches 
are critically examined, and they are shown to be principally 
influenced by the character of the water employed in the manufacture 
of the starch (cf. A., 1923, ii, 512). Water with a pg on the alkaline 
side activates the pancreatic diastase and inhibits malt diastase, 
whilst the reverse is the case with water having a pg on the acid side. 
In order, therefore, to obtain comparable results, it is recommended 
to prepare the starch employed for such determinations under 
standard conditions of maceration to avoid influences which tend 
to produce an extensive demineralisation of the starch granules, 
and that the water employed in its preparation should be absolutely 
neutral, and to adopt as analytical method, either that of Bertrand 
or that of Grimbert’s modification of Lehmann’s method (A., 1913, 
ii, 254), both of which are more exact than the method of direct 
reduction. Twenty-five to 30% of the sugar produced during the 
saccharification under the conditions required by the pharmacopeia 
is soluble in absolute alcohol. With malt diastase, maltose is the 
only sugar produced, whilst in the case of pancreatic diastase, 
which contains maltase, small quantities of dextrose are also formed. 
[Cf. B., 27.] D. N. 


The Inorganic Elements of Blood Plasma. A. P. Bricas 
(J. Biol. Chem., 1923, 57, 351—357).—A system of analysis of the 
inorganic constituents of blood has been developed by means of 
which determinations may be made of the sodium, potassium, 
calcium, magnesium, chloride, and phosphate content of blood, 
using one small sample. The important point is the choice of an 
anti-coagulant which will not interfere with the subsequent deter- 
minations. Lithium citrate has been selected as the most suitable 
for this purpose. Nine to 15 c.c. of plasma obtained from blood 
treated with this anti-coagulant is sufficient for the complete 
analysis. Proteins are precipitated with 20% trichloroacetic acid 
and the potassium is determined in a portion of the filtrate by a 
colorimetric method based on its precipitation as cobaltinitrite and 
the determination of the latter by Griess’s nitrite method. Separate 
portions of the filtrate are used for determining the remaining 
constituents, slight modifications of existing methods being used for 
this purpose. The method has been applied to a number of 
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Continuous Spectrum of Hydrogen. H. B. Lemon (Nature, 
1924, 143, 127—128).—The continuous spectrum of hydrogen 
is developed with unusual intensity when discharge takes place 
through tubes provided with hot cathodes and operated at low 
potentials of the order of 100 v. The emitted light extends to the 
yellow-green region. This continuous spectrum seems to have no 
sharp limits; it bears no relation to the secondary or to the series 
lines, and in this respect differs entirely from similar spectra in the 
X-ray region. A. A. E. 


Ultra-violet Line Spectrum of Chlorine. E. V. ANGERER 
(Z. wiss. Phot., 1924, 22, 200—209)—The ultra-violet line 
spectrum of chlorine has been measured over the range 3522-0— 
2070-8 A. Some 322 lines have been measured and tabulated, and 
compared with Jevons’ value (A., 1923, ii, 274). The spectrum 
obtained by Jevons contained oxygen lines due to impurities in the 
discharge tube. To obviate this in the present work the author 
has adopted a streaming method. The spectrum measurements 
were made with a Steinheil spectrograph which gave a dispersion 
of 15 A. at 3000 A. and 4-4 A. at 2000 A. The line 2300 A. of the 
iron arc was used as a standard. A group of six lines lying between 
2093 and 2086 A. is found to give four pairs of lines with constant 
frequency difference. Attention is directed to the fact that a very 
large number of lines between 2400 and 2100 A. recorded by Jevons, 
are absent in the author’s photographs. 7 F. 8. 


Extension of the Spark Spectra of Lead, Bismuth, Antimony, 
and Thallium to the Extreme Ultra-violet. L. BLocn and E. 
Biocu (Compt. rend., 1924, 178, 472—474).—In continuation of 
previous work (cf. A., 1924, ii, 4), the authors have measured the 
wave-lengths of new lines in the spectra in question. The measure- 
ments have been extended to wave-lengths of about 1300 A. Results 
have been obtained for 23 new lines for lead, 11 for bismuth, 20 for 
antimony, and 14 for thallium. Most of the new lines are situated 
in the extreme region; others, of feeble intensity, are situated 
amongst lines previously observed. A. B. H. 


Singlet Series in the Spark Spectrum of Aluminium. H.N. 
RussELL (Nature, 1924, 143, 163)—A number of the strongest 
lines in the spark spectrum of aluminium which do not fit into 
Paschen’s system (A., 1923, ii, 672) are considered. Five of the 
seven lines of intensity 10 or more are found to show a close corre- 
spondence with lines in the arc spectrum of magnesium. A. A. E. 


Mass-spectrum of Indium. F. W. Aston (Nature, 1924, 
113, 192).—The mass-spectrum of indium shows only one line 
VOL. CXXVI. ii. 
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at 115, no deviation from the whole number rule being observed, 
although its intensity was not sufficient to exclude the ibility 
of the presence of a small percentage of a second isotope. A. A. E. 


Wave-length Standards in the Extreme Ultra-violet. J.J. 
Hoprie_p and 8. W. Letrson (Astrophys. J., 1923, 58, 59—63).— 
A careful determination has been made of the wave-lengths of thirty- 
seven characteristic lines, between 1800 and 21800, which occur 
in condensed discharge spectra of impure. hydrogen, oxygen, 
nitrogen, helium, and air. The results, which are accurate to 
+0-1 A., are intended to serve as reference standards. A. A. E. 


Resonance and Ultimate Lines in the Flash Spectra 
obtained at different Levels in the Solar Atmosphere. F. 
CrozE (Compt. rend., 1924, 178, 200—202).—Resonance lines which 
represent combinations derived from lines belonging to one and the 
same series are remarkable for their persistence. Such lines can be 
detected at relatively very high levels in the solar atmosphere. 
On the other hand, resonance lines which represent combinations 
derived from lines belonging to different series are much less per- 
sistent. The resonance line 14571 of magnesium and the lines 
4 5432-6 and \ 5394-7 of manganese are of the latter type and are 
only shown by flash spectra obtained at relatively low elevations. 
Whether resonance lines are ultimate lines depends therefore on the 
character of the resonance lines (cf. this vol., ii, 1). E. E. T. 


The Mass of the Particles which Emit the several Band 


Spectra attributed to Nitrogen. M. Durrizux (Compt. rend., 
1924, 178, 474—476).—The limiting orders of interference fringes 
produced by the various band spectra emitted by nitrogen under 
the electric discharge have been studied to determine the masses 
of the particles giving rise to the emission. The second a aac, 


group has been previously (Hamy, Compt. rend., 1913, 1 142) 
attributed to the nitrogen atom. The bands of the second negative 
group, and those said to be due to cyanogen, have now also been 
attributed to the atom, whilst those of the first positive group must 
be due to the nitrogen molecule. A. B. H. 


Observations of the Doppler Effect in Canal Ray Line and 
Band Spectra. H. Rav (Ann. Physik, 1924, iv, 73, 266—271).— 
Particulars are given of a method of observation of the Doppler 
effect in the canal ray discharge in various gases. In oxygen, the 
effect was clearly observed in the case of the lines 4368 and 3947. 
In front of the cathode, all the ‘‘ negative” bands in the nitrogen 
spectrum included between 5000 and 3900 A. showed the effect at 
all values of the exciting potential drop employed, ranging from 
3000 to 35,000 v. Behind the cathode the Doppler effect was first 
observed at a somewhat higher voltage drop of about 9000 v. The 
observed effect increased with increase of voltage drop and decrease 
of pressure in the discharge tube. The results indicate that the 
“negative” nitrogen bands are attributable to the presence of 
positively-charged nitrogen molecules (N,*), in accordance with the 
result obtained by Wien (A., 1923, ii, 349). The effects observed 
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with the nitrogen arc lines 4110 agreed with the assumption that 
the arc lines are attributable to the presence of neutral nitrogen 
atoms. The Doppler effect was not observed in the case of the 
positive nitrogen bands. In the multilinear spectrum of hydrogen, 
the effect was observed behind the cathode in the case of the lines 
4723, 4634, 4573, 4568, 4213, 4177, 4171-5, and 4063A. The 
results indicate that the multilinear spectrum is attributable to 
neutral hydrogen molecules. A relatively weak Doppler effect 
was observed behind the cathode in the case of the helium line 
4686, but none in front of the cathode. J.8. G. T. 


The Zeeman Effect of the Multiplets of Molybdenum. 
M. A. CataLAn (Anal, Fis. Quim., 1923, 21, 527—532).—Calculated 
values for the Zeeman effects of the lines of the multiplets of molyb- 
denum show complete agreement with observed values. G. W. R. 


The Theory of Multiplets and their Zeeman Effects. A. 
SoMMERFELD (Ann. Physik, 1924, iv, 73, 209—227).—In continua- 
tion of previous work (A., 1923, ii, 355), the author discusses 
mathematically, and principally from the arithmetical and geo- 
metrical points of view, the character of the inner quantum numbers 
associated with the various classes of multiplet spectral lines. It is 
shown, inter alia, that in the case of the even terms in the multiplet 
series, 7.e., doublets, quartets, etc., the inner quantum number 
associated therewith is an odd multiple of 0-5, whilst in the case of 
the odd terms the associated inner quantum number is a whole 
number. Landé’s formula relating to anomalous Zeeman effects 
(Z. Physik, 1923, 15, 189) is applicable, as a special case, to the 
magneto-mechanical anomaly investigated, amongst others, by 
Barnett. Rydberg’s rule concerning the character of the multi- 
plicity of the lines in the spectrum of an element is re-stated as 
ollows. In the spectra of elements arranged according to the 
periodic classification, odd and even number spectral terms occur 
alternately, and the maximum multiplicity of the lines in any given 
case is greater by unity than the number expressing the maximum 
valency of the element concerned. Magneton numbers characteris- 
ing the elements are, in like manner, when expressed in Bohr 
quantum units, alternately odd and even, and the maximum number 
characterising any element is equal to the number expressing the 
maximum valency of the element, It is assumed that the s-con- 
dition represents the normal or fundamental state of an ets . 


Arrangement of the Vanadium Lines in Multiplets. O. 
LarortEe (Physikal. Z., 1923, 24, 510—515).—Lines additional to 
those already classified in multiplet series by the author (Naturwiss., 
1923, 11, 779) are classified as quartets and sextets and a combination 
of these two systems. The existence of the system of sextets is in 
accordance with anticipation based on the application of Rydberg’s 
tule to the position of vanadium in the periodic classification. The 
quartet system is characterised by two groups of terms, between 
Which a cyclical combination relation exists, such that the frequencies 
of the lines in a fourth quartet may be calculated from the frequencies 
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of the lines composing three quartets. An approximate evaluation 
of terms in the series is effected by consideration of two series of the 
type d—np in the respective sextet and quartet systems. The 
occurrence of widely separated super-Bergmann terms F* in the 
series representative of the spectrum of vanadium is confirmed by 
the existence of a multiplet, which must, according to its structure 
and characteristic Zeeman effect, be classified as belonging to the 
combination J.8. G. T. 


The Relation between the Spectra and the Sizes of the 
Alkali Metal Atoms. L. A. Turner (Astrophys. J., 1923, 58, 
176—194).—It is shown that the differences between the spectra 
of the different alkali metals can be related to the differences of the 
sizes of the structures immediately underlying the valency electron. 
Atomic models in accord with modern theories of atomic structure 
are assumed, the nucleus (so far as the outer orbits are concerned) 
being regarded as having a charge +9e, and being surrounded by 
eight electrons and a valency electron; the configuration of eight 
is assumed to have a mean field of force which is geometrically 
similar, but differs in size, for the various atoms. The application 
of the theory developed on these lines leads to a fairly good co- 
ordination of the spectra of the alkali metals in terms of the assumed 
(and apparently reasonable) sizes of the atomic kernels. Results 
are also obtained which confirm the quantum numbers of the p, d, 
and b terms as given by Bohr. 

The radii of some of the electron orbits and the approximate mean 
field of force in the outer parts of the orbits of the valency electron 
have been calculated. The radii (x 10-8) are found to be as follows : 
lithium, 2-38; sodium, 2-72; potassium, 3-45; rubidium, 3-61; 
cesium, 3-94. The results also indicate that in the crystalline form 
the atoms are present as positive ions, the electrons fitting into the 
structure rather than following their usual orbits. The application 
of the method to the 4b terms of the alkaline-earth metal spectra 
shows that the kernel of each must be much smaller than that of the 
corresponding alkali metal. A. A. E. 


Intensity Distribution, Series Formule, and Excitation 
Function in reference to the Spectra of the Alkalis. H. 
Barrets (Z. Physik, 1924, 20, 398—412).—A theoretical paper, in 
which the relative intensities of series lines are discussed with 
reference to the so-called excitation function F(V). This affords 
a measure of the percentage of inelastic impacts which occur in the 
collisions between atoms and electrons, and its value depends on 
the electron velocity (measured in volts by V). On the assumption 
that for these inelastic impacts, azimuthal quantum numbers can 
be determined according to the principles of selection which are 
applicable to the emission of radiation, the author deduces a relation 
between the excitation functions characterising the various energy 
levels of the atom and the various terms in the series formule for 
the corresponding spectrum. The result is shown to be in approx!- 
mate agreement with observations on the distribution of intensities 
in the spectra of the alkali metals. J. 8. G. T. 
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The Characteristic Vibration Frequency of an Element. 
J. E. P. Waastarr (Phil. Mag., 1924, vi, 47, 84—90).—A simple 
method of deducing Einstein’s relation between the characteristic 
frequency v, the compressibility «x, the atomic volume V, and the 
atomic weight MV, of an element, in the form v = BV"*/x’"M’", where 
8 is theoretically a constant equal to 2-56 x10’, isgiven. Values of 
v calculated by means of this equation are shown to be in fair agree- 
ment with those given by Einstein and Lindemann in the case of 
fourteen elements. It is shown that substances for which the 
Einstein law holds are those in which the atomic energy is due to 
a state of strain. Elements characterised by values of (pxv*V**)'” 
large compared with 2-54 10? possess atomic energy in excess of 
that attributable to strain energy. By plotting values of (pxv’V?*)'* 
as ordinates against the respective values of the atomic numbers 
of the elements as abscissz, a periodic curve closely following the 
Mendeléev classification of the elements is obtained. In this curve, 
in contrast with the atomic volume curves of Meyer, the halogen 
elements occupy the peaks. A well-defined line drawn through the 
positions indicating the alkali metals separates the non-metals above 
the line from the metals. Silicon is the only exception amongs 
the elements considered, and lies below the line. J.8. G. T. 


Energy of the Characteristic K-radiation from certain 
Metals. E.C. UNNEWEHR (Physical Rev., 1923, 22, 529—538).— 
The author has investigated the K-characteristic emission from 
silver, rhodium, copper, and chromium in order to ascertain the 
dependence of energy of emission on applied voltage and upon the 
atomic number, the relation of the energy of the K-characteristic 
emission to the energy at that wave-length in the continuous 
spectrum, and the ratio of the energies of the « and the 8 character- 
istic emission. Suitably corrected values for the intensities were 
linear functions of the square of the applied voltage. The ratios 
of the intensities of the « and 8 radiations were: silver, 4-65; 
rhodium, 4-75; copper, 6-53; chromium, 7-36. The absorption 
coefficient of rhodium for its K-radiation is 222 per cm. (Ka) and 
178 per cm. (K@). The absorption coefficients of mica for K- 
radiation from chromium, copper, rhodium, and silver are 227, 
89-2, 7-7, and 5-1 per cm. for Ka and 171, 66, 5-5, and 3-6 per cm. 
for K8, respectively. A.A. E. 


A Re-investigation of the f-Ray Spectrum of Radium-B 
and Radium-C. Exzis and H. W. B. (Proc. Roy. 
Soc., 1924, A, 105, 165—184).—In continuation of previous work 
(A., 1924, ii, 85), the authors have determined the energy values and 
approximate relative intensities of thirty-one lines in the £-ray 
spectra of radium-B, and of sixteen lines in the @-ray spectra of 
radium-C, for values Hp up to 2390, H denoting the strength of the 
magnetic field and p the curvature of the rays in the field. The 
results are tabulated, and confirm the conclusion that the groups 
are due to the conversion of y-rays in the various electronic levels. 
Although the majority of the @-ray lines from radium-B (atomic 
number 82) are due to conversion in atoms of this atomic number, 
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a group of lines of low energy has been found to be due to 
conversion in atoms of atomic number 83. The relative absorbing 
powers of the different Z sub-groups are found to depend on the 
frequency of the absorbed y-ray. J.8.G. T. 


The Interpretation of §-Ray Spectra. C. D. Exzis and 
H. W. B. Sxrnner (Proc. Roy. Soc., 1924, A, 105, 185—198).— 
Measurements of the frequencies of y-rays emitted by radium-B 
and radium-C (see preceding abstract) confirm the conclusion that 
these rays are due to transitions between stationary states in the 
nucleus. The probable energy levels which are involved in these 
transitions in the two substances are discussed. The two sets of 
levels exhibit striking similarities, and the evidence on the whole 
is strongly in favour of the hypothesis that the dynamics of the 
nucleus can be interpreted in terms of the quantum theory. The 
change in the relative absorbing powers of the L sub-groups is 
shown to be in agreement with Robinson’s results derived from 
analysis of the electrons ejected from a target by homogeneous 
X-rays in a magnetic field (A., 1923, ii, 818). J.8. G. T. 


The Absorption Spectra of Mixed Metallic Vapours. S%. 
Barratt (Proc. Roy. Soc., 1924, A, 105, 221—225).—A new series 
of bands, each consisting of fine lines separated in the middle by 
intervals of a few A. but much more closely packed near the heads of 
the bands, has been observed in the absorption spectrum of a mixture 
of sodium and potassium vapours. The respective wave-lengths of 
the heads of these bands are: 5955-0, 5931-8, 5867-0, 5846-0, 
5824-6, 5803-7, 5783-5, 5764-3, 5746-1, 5728-6, 5712-1, 5696-0, 
5680-9, 5667-4, 5654-1, and 5645-2 A. The intensity of absorption 
decreases considerably at the short wave-length end of the group 
of bands. It is suggested that the bands are attributable to 
sodium—potassium molecules present in the mixed vapour. Absorp- 
tion of the magnesium line 4571 A., which is excited by low-voltage 
electrons, was consistently observed in a column of mixed vapours 
in which a little magnesium vapour was present (cf. McLennan, 
A., 1916, ii, 591). J.8.G.T. 

Distribution of Electrons between the L Levels of Elements. 
A. DAUVILLIER (Compt. rend., 1924, 178, 476—479).—From measure- 
ments of the coefficients of absorption of gold, as obtained with a 
Bragg spectrometer, it is concluded that in the gold atom the 
electrons in the L levels are: 2Z., 2L,, and 4Z,. Other results, 
using different methods, will be publi ed later, and are in agreement 
with the above. E. E. T. 

The Influence of Variation in Concentration on the Absorp- 
tion Spectra of Dye Solutions. W.C.Houmess (Ind. Eng. Chem., 
1924, 146, 35—40).—The variation in the wave-length of maximum 
absorption in the spectra of more than one hundred dyes with varia- 
tion in concentration of the solution was studied. In the majority of 
cases displacement of this wave-length with increasing dilution 
towards the red end of the spectrum was observed. A shift towards 
the blue occurred in a few cases. An example of the dependence of 
this phenomenon on chemical constitution is given by the triamino- 
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derivatives of triphenylmethane, in which it appears only in cases 
of substitution within the amino-groups. In such cases, measure- 
ments of solutions of intermediate concentration show that two 
widely separated absorption bands exist, the relative intensity 
of which depends on concentration. It was shown that variations 
in hydrogen-ion concentration, temperature, or chemical purity 
could not account for these results. Whilst change in the state of 
molecular aggregation or similar colloidal phenomena may explain 
cases of symmetrical shifting of the absorption band in very dilute 
solution, the discontinuous modification referred to above appears 
rather to be due to molecular tautomerism. G. 


Absorption Spectra of Amino-acids. L. MARcCHLEWSKI and 
A. Moroz.—(See i, 272.) 


Absorption of Ultra-violet Light by Organic Com- 
pounds. F. W. Warp.—(See i, 274.) 


Absorption Spectra of Indole Derivatives. F.W. Warpv.— 
(See i. 314.) 


Absorption Spectra of Kynuretic Acid and Related 
Quinoline Derivatives. F.W. Warp.—(See i, 315.) 


Ultra-violet Absorption Spectrum of Gaseous Ammonia. 
FERRIERES (Compt. rend., 1924, 178, 202—205).—The absorption 
spectrum of gaseous ammonia shows a large band beginning sharply 
at 2265 A., and extending, with increasing intensity, towards the 
region of shorter wave-length. Narrower bands are superposed on 
the broad band, and the first five of these have been resolved into 
the following triplets (in each of which the two rays of shorter 
wave-length are the most intense): 2247, 2245, and 2239; 2213, 
2211, and 2206; 2171, 2167, and 2163; 2129, 2126, and 2122; 2086, 
2083, and 2079 A. Excepting the first pair, the differences between 
the mean frequencies of the triplets bands are about 900. E. E. T. 


Chemical Constitution and K Absorption Spectra. I. 
The Investigation of certain Compounds of Phosphorus. 
O. Stetina (Z. anorg. Chem., 1923, 131, 48—56).—The author 
has examined the K Réntgen absorption spectrum of phosphorus 
in its various modifications, and in combination as hypophosphite, 
phosphite, and phosphate. The wave-lengths of the limits of 
X absorption for the black and violet modifications of phosphorus 
are identical, within the limits of error of the experiment, but are 
greater than for yellow phosphorus. In the hypophosphites, phos- 
phites, and phosphates, a progressive displacement takes place in 
the direction of lower wave-length. The salts of any one acid 
and the acid itself give identical results, which are, however, different 
from those given by organic derivatives of the same acid in which 
different numbers of hydrogen atoms are replaced. These results. 
are compatible the following formule for acids : 

H 


HO-P:0 HO-P:0 HO-P:0 
H OH OH 
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The gradual displacement of the absorption limit corresponds with 
the replacement of hydrogen atoms by hydroxyl groups directly 
attached to the phosphorus. W. H.-R. 


The a of X-Rays by Iron, Cobalt, Nickel, and 
Copper. F. K. Ricutmyrer and F. W. Warzsurton (Physical 
Rev., 1923, 22, 539—545).—Thin, uniform sheets of the metals were 
examined by means of a spectrometer, and the X-ray absorption 
coefficients of iron, cobalt, nickel, and copper, for wave-lengths 
below the K absorption limit, were measured. The sequence of 
values of the atomic coefficients is found to be that, not of the 
atomic weights, but of the atomic numbers, according to the relation 
po=22-4 x 10°°"N4\3-+-c¢,, which holds within the limits of experi- 
mental error for all the ten elements for which results have been 
obtained, except iron, the experimental value for which is 3% 
too low. A. A. E, 


Action of Red and Infra-red Radiations on Photo- 
luminescent Substances. M. Curie (J. Chim. physique, 1923, 
20, 437—463; cf. A., 1923, ii, 812).—A continuation of previous 
work in which the author has investigated the influence of temper- 
ature on the luminescence of fluorite and other substances subjected 
to the action of light from a quartz mercury lamp which has passed 
through a nickel oxide light-filter. It is found that some varieties 
of fluorite are fluorescent, whilst others, particularly the colourless 
and rose-coloured varieties, are non-fluorescent. Most varieties 
commence to show a feeble luminescence at 50°, which increases 
in intensity slowly to a maximum and then decreases with increasing 
temperature. The maximum is often only reached at temperatures 
above 200°. The luminescence of fluorite shows two bands; at 
the ordinary temperature a violet band only is observed, but the 
range of this band depends on the intensity of excitation. At low 
temperatures, below —100°, an intense band extending from red 
to “gan is observed. The change of intensity of the two bands 
with temperature has been determined and plotted, and the curves 
have been compared with similar curves obtained for zinc sulphide, 
' zine oxide, calcium and barium sulphide, willemite, and synthetic 
ruby. The curves are extremely diverse, the phosphorescence 
disappearing at very different temperatures. The interpretation 
of the curves is discussed, and it is pointed out that there are indi- 
cations of a common electronic mechanism operating in fluorescence, 
phosphorescence, and thermoluminescence. The index of refrac- 
tion of the phosphorescent alkaline-earth sulphides has been deter- 
mined for light of different wave-lengths, and it is shown that the 
relation 4/4/K=2)=constant cannot be confirmed. J. F.S. 


Corpuscular Radiation Excited by X-Rays. C. G, BARKLA 
and A. E. M. M. Datuas (Phil. Mag., 1924, vi, 47, 1—23).—Investig- 
ation of the energy of the corpuscular radiation emitted by metal 
plates exposed to X-radiation of various frequencies has afforded 
results differing substantially from those obtained by Sadler (A., 
1910, ii, 251), Bragg and Porter (A., 1911, ii, 683), and Beatty (A., 
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1911, ii, 245). Two independent discontinuities are indicated in 
corpuscular emission due to «- and $-constituents of the K radiation 
when this was used to excite corpuscular emission. Only few 
K electrons, 7.e., those emitted in exclusive association with the 
K characteristic radiation, whatever their origin, have energy of 
the order hn, where n is the frequency of the exciting radiation. 
From silver and tin these electrons are insufficient in number to 
account either for the whole K ionisation observed when the sub- 
stance is in the gaseous form, or for the full energy of characteristic 
radiation on the basis of one quantum of characteristic radiation 
for one high-speed electron. The results are interpreted as indicat- 
ing the importance of the part played by electrons with energy 
equal to A(n—n,) as found by de Broglie (Solvay Conference, 
Brussels, 1921). 


Impact Effects in Nitrogen and Nitric Oxide. C. B. Bazzon1 
and A. T. Watpie (J. Franklin Inst., 1924, 197, 57—72).— 
Theoretical and practical difficulties connected with the inter- 
pretation of experimental data for the ionisation and resonance 
potentials of gases are briefly referred to. The authors show that 
at pressures ranging from 0-1 mm. to 10 cm. of mercury, nitric 
oxide is not dissociated either by heat radiation or by ultra-violet 
radiation. Hot metals, e.g., nickel, cause dissociation of the gas, 
the oxygen liberated combining at once with the metal. It is 
shown that the virtual free path of electrons in nitrogen must be 
several times that predicted by the kinetic theory, and that the 
dimensions of the apparatus employed in the ionisation experiments, 
more especially the grid distance, determine the appearance of the 
higher critical voltages of nitrogen. All the critical potentials 
observed by Brandt for nitrogen (A., 1922, ii, 186) have been 
confirmed in the present experiments. The evidence suggests that 
the resonance potential at about 8 v., and the lowest ionisation 
potential, 17-7 v., are characteristic of the nitrogen atom, whilst 
the higher potentials, particularly the critical potential at 24 v., 
are connected with the ionisation of the molecule. The results 
are in accord with those obtained by Smyth (A., 1923, ms YY 

J.8.G. T. 

Radiation Potentials of Atomic Hydrogen. P. 8S. O_tmstzap 
and K. T. Compton (Physical Rev., 1923, 22, 559—565).—Radiation 
potentials of atomic hydrogen, produced by thermal dissociation 
of molecular hydrogen with a tungsten furnace which could be 
maintained at 2800° K, were observed at 10-15, 12-05, 12-70, 13-00, 
13-17, and 13-27 v., with additional radiation at the ionising potential 
13-54 v. The results, which are liable to an error of less than 
0-05 v., are in agreement with the Lyman spectral series and Bohr’s 
theory. A. A. E. 


The Protective Action of Anti-oxygenisers against the 
Changes due to Light on Dyed Fabrics. A. GitteT (Bull. Soc. 
chim., 1923, 33, [iv], 1602—1606; cf. A., 1923, i, 675, also Gillet 
and Giot, A., 1923, ii, 527).—A claim to priority over Sisley (A., 
1923, ii, 717). H. J. E. 
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The Validity of Ohm's Law in the Case of Electrolytes 
subjected to very strong Fields. M. Wren (Ann. Physik, 1924, 
iv, 73, 161—181).—Experiments are described showing that 
Ohm’s law is valid to within the limit of experimental error (esti- . 
mated as about 1%) in the case of conduction by electrolytes, in 
which the potential gradient is as high as 500,000 v. per cm. This 
result confirms qualitatively the conclusions of Lenard relating to 
electrolytic conduction (A., 1920, ii, 349). J. 8. G. T. 


The Magnetons of Weiss and of Bohr and the Constitution 
cithe Atom. B. Caprera (Anal. Fis. Quim., 1923, 21, 505—526). 
—The author discusses the relationship between the magnetic 
moments and magnetons in the case of ions of elements of the 
iron group, criticising in particular the conclusions of Sommerfeld 
(A., 1923, ii, 734). In the case of the rare earth metals the magnetic 
moments are multiples of the Weiss magneton, and not of the 
Bohr magneton, calculated by Pauli’s formula. The latter formula 
is compared with that of Langevin. The hypothesis that changes 
can occur in the orbits of electrons may justify or: 

G. W. R. 


Discovery and Separation of the Isotopes of Chlorine and the 
Whole Number Rule. W. D. Harkins and T. H. Liccert 
(J. Physical Chem., 1924, 28, 74—82).—Using a process of diffusion 
of hydrogen chloride into air through a membrane of porous 
porcelain and making a cut of 8000, the atomic weight of chlorine 
was increased by 0-044 unit. If the process of separation had an 
efficiency of 100%, the increase of atomic weight should be 0-086 
unit, from which it follows that the efficiency of the actual separ- 
ation was 51%. This agrees well with the efficiency of 60% obtained 
by Harkins and Broeker (Nature, 1920, 105, 230), with the same 

rous material, but is higher than that of 35% obtained by 

arkins and Hayes (A., 1922, ii, 140), who used material with 
larger pores. The efficiency obtained in a cut of 400 was also 
51%, which is in perfect agreement with that for a cut of 8000. 

‘Such an agreement could not be attained unless the process described 

had actually separated the isotopes, for the material separated 
after each diffusion was purified before the next diffusion was 
commenced, and in consequence any impurities could not have a 
constant effect. The atomic weights were determined by pre- 
cipitation of the chlorine as silver chloride, and are in good agree- 
ment with those obtained in independent separations by Harkins 
and Broeker and by Harkins and Hayes, who used a density method 
for the atomic-weight determinations. J. F.S. 


An Experimental Determination of the Rate of Decay of the 
Short-life Product Radium-C’. J. C. Jacospsen (Phil. Mag., 
1924, vi, 47, 23—31).—A method of preparation of pure radium- 
C’ is described. By observation of the numbers of scintillations 
produced on a zinc sulphide screen placed at various distances 
from the pure radioactive material, the value of the transformation 
constant, A, of radium-C’ was found to be 8-4x105 sec.1 A com- 
parison of this result with the value 5x10? sec.“ deduced from 
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the formula, log A=a+-b log R, suggested by Geiger and Nuttall 
(A., 1911, ii, 953), in which R denotes the range of the a-rays and 
a and 6 are constants, and the consideration of results relating to 
other products of the uranium-radium sequence, suggest a modi- 
fication of this formula. J.8. G. T. 


Researches on Cellular Disintegration. A. Nopon.—(See 
i, 347.) 

Remarks on the Preceding Note. D. BertHELot.—(See 
i, 348.) 

Rare Earths. XV. Search for Element Sixty-one. L. F. 
YnreMa.—(See ii, 185.) 


Chemical Valency and Luminous Radiation. I. The 
Pictet-Trouton Rule. J. Ductaux (J. Chim. physique, 1923, 
20, 403—410).—A theoretical paper in which the Pictet-Trouton 
rule is discussed. The deviations from the normal value of Q/T7 
exhibited by associated liquids are interpreted by application of 
the conception of quanta to vaporisation. J. F.S. 


Statement of the Third Law of Thermodynamics. E. D. 
Eastman (J. Amer. Chem. Soc., 1924, 46, 39—43).—A theoretical 
paper in which it is argued that there is in the ideal case no sharp 
dividing line between the crystalline and the (supercooled) liquid 
states. If the conclusion of Lewis and Gibson (A., 1920, ii, 585) 
is accepted that glasses possess finite entropy at the absolute zero, 
it is necessary to believe that complicated crystals also do. Follow- 
ing Lewis and Gibson, ‘‘randomness”’ is regarded as the source of 
the entropy differences among glasses and crystals at the absolute 
zero, and the minimum number of atomic positions prepasay to 
define the state of any system is adopted as a measure of its random- 
ness. From the results of certain plausible assumptions as to the 
form of the relationship between entropy and randomness, it 
appears possible that measurable entropy effects may be found in 
real crystals of the. more complex types. Finally, a statement 
of the third law of thermodynamics in the following terms is in 
keeping with the above ideas. ‘‘ At the absolute zero entropy 
changes in all reactions of the same type are equal, and in reactions 
in which the system does not change in type the entropy changes 
are zero.” J. F.S. 


The Systematic Doctrine of Affinity. XXIV. W. Brx7z. 
XXV. W. and E. MetnecKre.—(See ii, 168, 165.) 


Crystallisation [Crystal Structure] of Sodium Chlorate and 
Sodium Chloride. J. BeckENKAMP (Z. Physik, 1923, 20, 414).— 
The crystal structure suggested by Kiby (A., 1923, ii, 687) 
for sodium chlorate requires modification in order that the 
optical activity of this substance may be accounted for. According 
to the amended structure, the two oxygen atoms in the formula 
NaOCl<Q , which are connected by double bonds with the chlorine 
atom, are separated in the crystal from the chlorine sary by a 
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distance which differs from the distance between the chlorine atom 
and the third oxygen atom. This difference, which is responsible 
for the optical activity of sodium chlorate, cannot be detected by 
X-ray measurements, J.8. G. T. 


Determination of the Vapour Pressures of Cesium and 
Rubidium, and a Calculation of their Chemical Constants. 
D. H. Scorr (Phil. Mag., 1924, vi, 47, 32—50).—The respective 
vapour pressures of cesium and rubidium at various temperatures 
between 50° and 130° have been determined by means of a slightly 
modified form of Haber’s vibrating quartz-fibre manometer (A., 
1914, ii, 5384) with which observations were made of the time taken 
for the amplitude of vibration of the fibre to diminish to a definite 
fraction of its original value. The following empirical relations 
were deduced between p, the vapour pressure measured in mm. of 
mercury, and 7’, the absolute temperature: for cesium, log p = 
7-256 — 3753/T; for rubidium, log p = 7-331 — 4209/7. The 
corresponding values of the respective chemical constants, C, are : 
cesium, 1-64) +-0-16,; rubidium, 1-36, + 0-18,. The values of 
the absolute chemical constant, Co, calculated from the equation 
C=1-5 log M+ C5, where M is the molecular weight of the 
element, are : cesium, — 1-54; + 0-16,; rubidium, — 1-53, + 0-18,. 
Possible reasons why these values are greater than the theoretical 
value —1-608 are discussed. The respective values of Trouton’s 
coefficient, Lp, /T7'z, Tz denoting the boiling point of the element, 
are: cesium, 18-2; rubidium, 19-9. J.S. G. T. 


Vapour Pressures of Nitric Oxide. F. A. Heneiern and 
H. ii, 170.) 


Coagulation and Surface Tension. J. Amar (Compt. rend., 
1924, 178, 522—525).—Investigation is made of the effect of time 
on the coagulum obtained by the addition of citric acid to goat’s 
milk and of hydrochloric acid to sodium silicate solution. In both 
cases, dehydration proceeds according to an asymptotic curve. A 
study of the effects of various coagulants shows that the velocity of 
coagulation is proportional to the lowering of surface tension by 
the coagulant. A. B. H. 


The Molecular Association of Liquids and Highly-com- 
pressed Gases. I and II. E. E. Warxer (Phil. Mag., 1924, 
vi, 47, 111—126).—A theoretical paper in which it is shown that 
the critical coefficient R7'./P.V, of non-associated substances is a 
function of the length of the molecule. A Dieterici equation of 
state is proposed which is modified by the introduction of a function 
of J, the length of the molecule. The constants « and in this 
equation are additive quantities both for associated and non- 
associated substances. ‘The effect of association on the critical 
constants may be calculated with the aid of the raniale oa" 


The Velocity of Sound in Gases and Va , and the Ratio 
of the Specific Heats. H. B. Dixon and G. Greenwoop (Proc. 
Roy. Soc., 1924, A, 105, 199—221).—The authors have determined 
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directly the respective values of the velocity of sound in various 
gases and vapours contained in a lead pipe of 25 mm. internal 
diameter, and have deduced therefrom the corresponding values of 
the velocity in the free gas or vapour. From the results, the 
values C, — C, have been calculated by means of the equation 
Cy — C, = R(1 + 2777*/16), in which the symbols have the 
customary significance, and the values of y by means of Berthelot’s 
equation C,/C, = V?M[1 — 9x7(1 — 677) /64]/RT. Combination of 
these data gives C, and C,. The following are the respective 
values of y, Cp — C,, Cp, and C, recorded at different temperatures : 
ethyl ether: 80°, 1-086, 2-202, 27-81, 25-61; pentane: 86°, 1-086, 
2:202, 29°50, 27°31; hexane: 80°, 1-080, 2-323, 31-36, 29-03; ethyl 
alcohol: 90°, 1-129, 2-138, 18-72, 16-57; methyl alcohol: 77°, 
1-203, 2-120, 12-56, 10-44; benzene: 90°, 1-097, 2-245, 25-39, 
23-15. Values of y, Cp, — C,, and C, for ammonia and ethylene at 
the temperatures stated are as follows: ammonia: 16-5°, 1-3144, 
2-062, 6-56; 41°, 13095, 2-045, 6-61; 63-5°, 1-3062, 2-034, 6-64; 
86°, 1-3021, 2-025, 6-70; ethylene: 12°, 1-:2562, 2-0494, 8-20; 
415°, 1-2380, 2-0327, 8-45; 63-5°, 1-2295, 2.0246, 8-82; 89°, 1-2213, 
20162, 9-12. For ammonia, the values of C, at temperature ¢° 
agree very closely with those calculated by means of the formula 
C, = 6-525 + 0-002¢. The corresponding relation for ethylene is 
C, = 8-06 + 0-01198. J.8. G. T. 


The Ratio of the Specific Heats of Nitrogen and of Oxygen. 
J. R. Partinectron and A. B. Howe (Proc. Roy. Soc., 1924, A, 105, 
225—243).—In continuation of previous work (A., 1914, ii, 529; 
1921, ii, 621; 1922, ii, 191), measurements of the specific heat 
ratio y for nitrogen and oxygen have been made by the method 
of adiabatic expansion. The results, corrected for radiation and 
for deviation from the ideal gaseous state, are nitrogen, 1-4045 + 
00003; oxygen, 13946 + 0-0002 at 20° and 760 mm. The value 
for nitrogen is in close agreement with that found by Dixon, 
Campbell, and Parker (A., 1921, ii, 621). J.8. G. T. 


Relation between Vapour Pressure and Vapour Com- 
position in Binary Mixtures of Volatile Liquids. W.K. Lzwis 
and E. V. Murpaer (J. Amer. Chem. Soc., 1924, 46, 1—7).—A 
theoretical paper in which an approximate integration is presented 
for the Duhem-Margules equation. With the aid of this, it is 
possible to calculate the vapour-liquid composition curve from the 
isothermal total pressure curve. The method outlined has been 
tested in the case of the binary mixtures, methyl alcohol—water, 
ethyl alcohol-water, carbon disulphide—water, and acetone-chloro- 
form. For only one of these mixtures is the divergence between 
the experimentally determined composition and the calculated 
value as great as 2%. J. F.S. 


Attempt to Correlate certain Theories of Solution. T. W. 
Jones (Chemistry and Industry, 1924, 43, 4—6).—A theoretical 
paper in which, after outlining J. J. Thomson’s theory of solution 
and ionisation, the author shows in what respects this is in agreement 
with the views of H. E. Armstrong and Lowry. The points of 
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divergence are also indicated, and it is shown that the three 
theories are agreed on the point that the active constituents of 
solutions do not exist unattached, but form complexes with the 
molecules of the solvent. J.F 


Two Attempts to Replace the Ionic Theory by a Theory 
based on the Molecular Condition of Water. V. Avczr 
(Compt. rend., 1924, 178, 330—332).—The author points out 
certain obvious difficulties in connexion with the anti-ionic theories 
advanced, respectively, by Armstrong (cf. A., 1923, ii, 542) and by 
Kling and Lassieur (ibid., 543). He regards Armstrong’s two main 
premises as hypothetical and arbitrary, and directs attention to the 
exiguity of detail in connexion with the other authors’ formule for 
the two modifications of water which are postulated. KE. E. T. 


Mixed Crystals of Alloys. F. Sauzrwatp.—(See ii, 189.) 


The Law of Definite Proportions in the Light of Modern 
Research. U. R. Evans (Trans. Faraday Soc., 1923, 19, 420— 
429)—The author reviews briefly metallographic evidence in 
reference to the law of definite proportions, paying special attention 
to the hardness and stability of alloys, and re-states the present 
metallographic position concerning the variable composition of 
alloys from a point of view somewhat different from that adopted 
by Kurnakov (Z. anorg. Chem., 1914, 88, 109). It is claimed that 
Kurnakov’s contention, which is tantamount to a revival of 
Berthollet’s doctrine of the variable composition of homogeneous 
bodies, may be extended to compounds between metals and non- 
metals. A “compound” is, in many cases, merely a particularly 
stable member of a continuous series of solid solutions; the fact 
that maximum stability within the series occurs at a composition 
expressible by a simple formula may often be explained from the 
physical point of view. J.8. G. T. 


Mixed Crystals. G. Tammann and W. Krines.—(See ii, 175.) 


The Structure of Solid Solutions. A. WestGren and G. 
PHRAGMEN (Nature, 1924, 113, 122—124).—By the use of a precision 
camera, the main features of which are indicated, it is found that 
the face-centred elementary cube of steel quenched at 1100° 
has an edge of 3-629 A., whilst that of steel quenched at 750° has 
an edge of 3-601 A. The lattice thus appears to increase in size 
with increasing content of carbon, although the carbon atoms are 
smaller than the iron atoms; the solid solution is hence not formed 
by a simple substitution. In the case of a homogeneous austenitic 
manganese steel, it is evident that the lattice is formed only by 
iron and manganese atoms, the carbon atoms being distributed 
uniformly between them. If less than 8% of aluminium is dissolved 
in copper, the copper lattice is unchanged in type, but it increases in 
size with increasing content of aluminium. These solid solutions 
would appear to be formed by simple substitution of copper atoms 
by aluminium atoms. In the range 16—25% Al, the lattice 
dimensions decrease with increasing content of aluminium. The 
edge of the elementary cube varies from 8-701 A, to 8-656 A., and it 
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appears that three copper atoms in the lattice are replaced by two 
aluminium atoms. The groups of atoms present in the elementary 
cube correspond very nearly with the formulze Cug,Al,,, CuggAl,., 
CuspAlo9, and 

The powder photogram of a zinc—copper alloy containing 65% 
Zn bears an unexpectedly close resemblance to those of aluminium- 
copper alloys containing 16—25°% Al; these would appear to be 
formed by simple substitution of one metal for the other in the 
lattice framework. A. A. E. 


Double Decomposition in Absence of Solvents. A. G. 
BreRGMANN.—(See ii, 178.) 

Displacement of Acids by Diffusion. E. Dmmoussy (Compt. 
rend., 1924, 178, 208—211).—The displacement of a strong acid 
(hydrochloric) by a weaker one (formic) in contact with a membrane 
(cf. Li Shou Houa, Ann. Physique, 17, 475) is shown to be due to 
the greater speed of diffusion of the strong acid. The phenomenon 
is observed in the absence of a membrane. If a solution containing 
barium chloride (1 mol.) and formic acid (2 mols.) is introduced into 
the lower part of a tall vessel containing water, hydrochloric acid 
diffuses upwards more rapidly than formic acid, and the original 
state of equilibrium is continuously displaced. E. E. T. 


Displacement of Acids by Diffusion. P. Grrarp (Compt. 
rend., 1924, 178, 389—391).—The simple explanation offered by 
Demoussy (cf. swpra) of results obtained by Li Shou Houa and by 
Girard (cf. A., 1914, ii, 718) is shown to be insufficient. The inter- 
position of a membrane between a salt solution and water inverts, 
but does not create, the electrostatic field (at the junction of the 
two media), and it is the latter which is responsible for the effects 
observed by all three authors. E. E, T. 


Method of Determining Micromiscibilities. N. PERRakIs 
and A. Masson (Compt. rend., 1924, 178, 322—323).—Micromisci- 
bilities are readily determined by a titration method, the end-point 
being determined by the appearance of cloudiness. Two mixtures 
of water, alcohol, and an oil were examined, the water or the oil 
being present in traces only (cf. A., 1923, ii, 836). E. E. T. 


Esterification Equilibria in the Gaseous Phase. G. EpGaR 
and W. H. Scuuyter (J. Amer. Chem. Soc., 1924, 46, 66—75).—The 
equilibrium in the gaseous state between ethyl alcohok acetic acid, 
ethyl acetate, and water has been examined. The method of pro- 
cedure adopted consisted in determining the composition of the 
vapour which distilled at measured temperature and pressure from 
the liquid equilibrium mixture. The temperature varied from 
52-2° to 77-6° and the pressure from about 0-5 to 1-0 atmosphere. 
The manipulation at atmospheric pressure is simpler than at 
reduced pressure, and in consequence the results of the individual 
experiments (12) at this pressure are in better agreement. The 
results show that the equilibrium in the gaseous phase is in general 
different from that in the liquid phase and in the present case it is 
widely different. From the results it is calculated that at 150° 
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the equilibrium corresponds with about 95% esterification. The 
results obtained by Reid and Mulliken were in all cases less than 
this, and the suggestion that the experiments in question afford 
evidence of the displacement of the equilibrium by the contact 
catalyst can therefore not be accepted. J.F.S. 


Dissociation Constant of Boric Acid. E. B. R. Prirpravx 
and A. T, Warp.—(See ii, 171.) 


Faraday’s Law for Lithium Hydride. K. Prrmrs.—(See ii, 
174.) 

Electrolytic Conductivity of Molten Scandium Chloride. 
—(See ii, 184.) 

Determination of the Degree of Dissociation of a Binary 
Electrolyte from Conductivity [Measurements]. E. Curr- 
BULIEZ (J. Chim. physique, 1928, 20, 464—470).—A theoretical 
paper in which the author discusses the probable errors in the value 
of the degree of ionisation calculated from the equation « = 2/2,. 
These errors are much reduced with increasing ionisation and with 
increasing ratio between the two dilutions. More accurate values 
of x are obtained by determining the variation of the conductivity 
with the dilution, and equations are given showing the relationship 
between these. 

Influence of Gelatin on the Transport Numbers of Hydro- 
chloric Acid. W.G. France and W. H. Moran (J. Amer. Chem. 
Soc., 1924, 46, 19—-30).—The transport numbers of 0-1N- and 0-01N- 
solutions of hydrochloric acid have been determined at 25° by an 
E.M.F. method in the presence of gelatin. It is shown that the 
transport number of the anion varies from 0-1699 in the absence of 
gelatin to 0-77718 in the presence of 20% of gelatin. The addition 
of gelatin reduces the effective hydrogen-ion concentration of 
0-1N- and 0-01N-hydrochloric acid solutions and alters the con- 
ductivity. The relative change in the conductivity of 0-01N- 
solutions is greater than for 0-1N-solutions. In the case of a 10% 
gelatin solution, the conductivity of a 0-1N-solution is reduced 
almost to zero; a similar change occurs in 0-01N-hydrochloric acid 
with 2—3% of gelatin. These facts suggest that not only is the 
hydrogen-ion concentration reduced, but that the acid is removed 
as a whole by the gelatin. In agreement with this view, evidence 
has been obtained that gelatin reacts with acids to form a dissociable 
adsorption ¢omplex or additive chemical compound. This is in 
agreement with the hypothesis put forward by Loeb. J. F.S. 

Hydrofluoric Acid Solutions. C. W. Davis and L. J. 
ii, 167.) 

Influence of Neutral Salts on the Potential of Metal 
Electrodes. G. Poma (Z. physikal. Chem., 1923, 107, 329—332). 
—A claim for priority over Arkadiev (A., 1923, ii, 369), Sachanov 
(Diss. Odessa, 1915), Harned (A., 1916, ii, 8), and Akerléf (A., 1922, ii, 
134) in connexion with experimental work on the influence of 
neutral salts on the potential of metal electrodes and of hypotheses 
put forward to explain the effects observed (A., 1912, ii, 323; 
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1914, ii, 440). The matter contained in the previous sor is 
briefly discussed. 8, 


Effect of a Magnetic Field on the Potential of Hydrogen 
Occluded in Iron. T. W. Ricnarps and W. T. RicHarps 
(J. Amer. Chem, Soc., 1924, 46, 89—104).—The potential of pure 
iron in ferrous sulphate, in mixtures of ferrous and ferric sulphate, 
and in mixtures of ferrous sulphate and sulphuric acid of various 
concentrations has been measured against a normal calomel electrode 
at 25°. The effect of a magnetic field on the potential of pure iron 
and of spongy iron charged with hydrogen in ferrous sulphate 
solutions has also been examined. It is found that the potential 
of iron in ferrous sulphate is changed only very slightly (0—1-0 
millivolt) by the application of a magnetic field. This small 
alteration is probably to be attributed in part to diffusion in the 
electrolyte under magnetic influence. On the other hand, the 
potential of hydrogen occluded in iron is found to be lowered dis- 
tinctly (0-5—5:1 millivolts), the change being roughly proportional 
to the strength of the magnetic field employed. ith a given 
magnetic field, the decrease of “overvoltage”’ is approximately 
proportional to the ‘“ overvoltage”’ itself, amounting, with the 
strongest magnet used, to about 5% of the “ overvoltage ” value. 
The results appear to indicate that occluded hydrogen is in the 
atomic condition, but not ionised, and that a magnetic field affects 
its potential, not because of any change in affinity between hydrogen 
and iron, but rather because of some change in the texture of the 
occluding metal due to magnetostriction. J. F.S. 


Effect of Various Preparations of Mercurous Sulphate on 
the Electromotive Force and Hysteresis of Weston Standard 
Cells. W.C. VospurcH and M. Epriuy (J. Amer. Chem. Soc., 
1924, 46, 104—111).—Weston cells have been prepared with 
mercurous sulphate of variously sized particles (31 — 360u) and 
the H.M.F.’s measured at 25° after varying periods of time. It is 
shown that cells with finely divided mercurous sulphate have 
E.M.F. values which are from 40 to 100 microvolts higher than 
those of cells made with coarser mercurous sulphate. The hysteresis 
of the cells varied greatly with the characteristics of the mercurous 
sulphate, being largest in the case of a coarse-grained, white mercur- 
ous sulphate and practically zero in the case of a fine-grained, grey 
mercurous sulphate. Both the smallness of the particles and the 
presence of finely divided mercury appear to influence the prevention 
of hysteresis. The addition of acid to cells lowers the hysteresis 
considerably. In setting up a standard cell, it is important there- 
fore that the mercurous sulphate should be sufficiently large-grained. 
Digestion with sulphuric acid solution at the boiling point is a wise 
precaution, but this cannot be depended on to correct a very finely 
divided, uniform mercurous sulphate. Low hysteresis cannot be 
taken as indicating trustworthiness in cells of low acid content. On 
the contrary, a cell with a fairly high hysteresis is more trustworthy 
for use as a primary standard. When it is more important that a 
cell should have low hysteresis rather than that the #.M.F. should 
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have the established value, a higher acidity and a fine-grained 
mercurous sulphate may be used. J. F.S. 


Concentration Cells in Methyl Alcohol. J. Grant and J. R. 
Partineton (7'rans. Faraday Soc., 1923, 19, 414—417).—Contrary 
to the conclusion of Wilson (A., 1906, ii, 144), the authors find 
that the values obtained for the H.M.F.’s of concenration cells, 
in which solutions of silver nitrate in methyl alcohol with a 
concentration range from N/10 to N/640 were contained, agree 
with the corresponding values calculated by means of Nernst’s 
formula. Wilson’s discordant results are attributed to experi- 
mental error. J.8. G. T. 


The Electrochemical Behaviour of Chromium. N. Bouman 
(Rec. trav. chim., 1924, 43, 1—29).—The determination of the 
potential of chromium in acid solution is attended with great 
difficulty, on account of the tendency of the metal to become 
passive. Many previous workers have experimented with metal 
prepared by Goldschmidt’s method, which is now shown not to give 
reproducible results, on account of the presence of traces of impurity. 
Constant results have, however, been obtained with electrolytic 
chromium, obtained by Sargent’s method (Trans. Amer. Electro- 
chem. Soc., 1920, 37), activated in 24% hydrochloric acid at 100°. 
The potential measured in 1-0N-sulphuric acid is — 0-546 volt. 
This potential is independent of the metal on which the chromium 
is deposited, and also of the method of activation. It is also 
independent of the ratio of Cr™- to Cr*-ions in solution. It is 
curious that, with increasing hydrogen-ion concentration, the 
potential becomes more positive in sulphuric acid, but more negative 
in hydrochloric acid solution. Chromium remains active only 
when the acidity is above a certain limit, about 0-001N. In the 
passive state, the potential of chromium in potassium chloride 
solution depends on the previous treatment which it has received, 
and this is shown to be equally true of other metals, including 
platinum. Consequently no conclusions can be drawn from such 
measurements relative to the state of the metal. The potential of 
passive chromium varies with the metal on which it is deposited. 
When chromium is polarised anodically, the potential varies in the 
same way with the acidity as the potential of the unattackable 
electrode. The polarisation tension is therefore governed by the 
reaction Cr*” + 4H,O = CrO,” + 8H’+3@. The phenomenon of 
“‘ after-anodic polarisation ’’ was investigated, and was found to be 
less general than Aten supposes (A., 1919, ii, 8). The behaviour of 
chromium is explicable by the theory of allotropy. E. H. R. 


The Electromotive Behaviour of Magnesium and 
esium Amalgams. R. MULLER and W. Knaus (Z. anorg. 
Chem., 1923, 130, 173—180).—The potentials of the metal and its 
amalgams have been measured in solutions of magnesium chloride, 
potassium chloride, sodium hydroxide, and hydrochloric acid in 
dilutions from 1-0N to 0-0001N, using the calomel normal electrode. 
The values for the amalgams are in all cases considerably higher 
than for the metal. The values for the latter do not alter when it 
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is filed under the solution, except in the case of the sodium hydroxide 
solutions, in which a skin of hydroxide forms very rapidly. The 
values in acid solution are of no significance, since both metal and 
amalgam react vigorously. The potential of the metal in N- 
magnesium chloride solution, calculated with reference to the 
hydrogen electrode, is 1-49 v., and of the liquid amalgam (10—20 
atoms% magnesium) 1-8 v., but the latter value is uncertain, as the 
amalgams react vigorously with the solutions. Determinations 
were therefore made with saturated solutions of magnesium bromide 
in anhydrous pyridine, measuring against the half-element Ag|AgNO,, 
0'1N in pyridine; the potential for pure magnesium is 1-33 v., 
which value remains constant for amalgams up to 50 atoms%, of 
mercury; at this point a sudden rise to 1-72 v. occurs. The 
amalgams rich in magnesium are solid, very brittle, and con- 
siderably harder than pure magnesium. Above 50 atoms% of 
mercury the potential remains at 1-72 v. until only 10 atoms% of 
magnesium is present. The potential falls slightly for less than 
10 atoms% of magnesium, then suddenly for 1 atom%, the potential 
for pure mercury being 0-427 v. The alloys very poor in magnesium 
are liquid. The potential curve is exceptional, the sudden change in- 
dicating the compound HgMg, which is formed with liberation of heat. 
Magnesium may be separated electrolytically from the pyridine 
solution of the bromide on a platinum or mercury cathode, the 
potential for platinum being 1-35, andfor mercury 1-65v. 8.1. L. 


Amphoteric Elements. J. Kasarnowsxky (Z. anorg. Chem., 


1923, 130, 140).—A note explaining that the difference in the values 
of the potential g¢, given in an earlier paper (A., 1923, ii, 824, 828) 


is due to alternative methods of calculation. 8. I. L. 


Intermittent Current Electrolysis. III. The Measurement 
of Overvoltage. S. Guasstone (J. Chem. Soc., 1924, 125, 250— 
260).—The true potential of the electrode at the instant of switching 
off the polarising current is determined by measuring the rate of fall 
of the potential of a polarised electrode after the current is switched 
off, and extrapolating the P.D.—time curve. The overvoltage at 
the electrode is determined from these potentials, obtained at 
various current densities. The results show that for small values of 
polarising current, the overvoltages measured by the direct method 
and by the extrapolation method are almost the same, hence the 
existence of transfer resistance is very doubtful. For very low 
current densities the direct method is the only method available, 
since the repeated make and break of the polarising current prevents 
the electrode from reaching its equilibrium value. At greater current 
densities the results obtained by the direct method are appreciably 
higher than the extrapolated values. This difference is probably 
due to the resistance of a metal-gas—electrolyte system at the surface 
of the electrode. Variation in the size of the electrode, and of the 
dilution and temperature of the electrolyte, give results which 
strongly support this view. The “surface resistance” at a lead 
electrode 1 sq. cm. area in a N/1-solution of sodium hydroxide or 
sulphuric acid is not greater than 4 ohms. J.B. F. 
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The Dependence of Polarisation-overvoltage on Hydroxyl 
and Hydrogen-ion Concentration. I. Polarisation-over- 
voltage of an Antimony Cathode in Aqueous Alkaline 
Solution. H.J.S. Sanp and E. J. Werks (J. Chem. Soc., 1924, 
125, 160—168).—The polarisation overvoltage w of an antimony 
cathode in alkaline solution is determined by the commutator 
method and obeys with considerable accuracy the empirical 
equation : w» =a—2h, in which h(the so-called pg voltage) is the 
potential difference between a standard calomel electrode and a 
hydrogen electrode in the solution examined, and a is a constant 
depending only on the temperature. The relation holds for most 
varied electrolytes and hence such factors as sodium-ion concen- 
tration are without measurable influence. In explanation of these 
results it is suggested that ions of the formula H(OH),” are formed 
in solution with a very high velocity. When these ions, which have 
a definite solubility and also a definite supersolubility limit, have 
accumulated in a sufficient number (in the liquid or solid state) 
they undergo decomposition and furnish thereby the energy required 
for the formation of a gas bubble. It is suggested further that 
polarisation overvoltage is determined by the concentration of 
hydrogen dissolved in, or adsorbed by the surface of the electrode, 
that the hydrogen dissolved in the working cathode is in thermo- 
dynamic equilibrium with hydrogen dissolved in the layer of 
electrolyte immediately outside the double layer separating the 
metal from solution, and that hydrogen is de-ionised simultaneously 


on the electrode throughout the double iy and immediately 


beyond it, t.e., free electrons travel directly from the cathode into 
the solution over this range during the passage of the current. 
The conclusion is drawn that identical relations should be found 
with other metals which act as indifferent cathodes in alkaline 
solution, J. B. F. 


Free Energy of Antimony Trioxide and the Reduction 
Potential of Antimony. R. Scounmann (J. Amer. Chem. Soc., 
1924, 46, 52—58).—The H.M.F. of the cells of the type Sb,Sb,0,(s)! 
HCIO,(c)|H, has been measured at 25° for concentrations of per- 
chlorie acid lying between 071M and 10M. The solubility of 
antimony trioxide in perchloric acid solutions of this range of 
concentrations was also measured at 25°. The value of the 2.M.F. 
is found to be —0-152 volt for the cell. From this value the free 
energy of formation of antimony trioxide from its elements at 25° 
is found to be — 148,600 cal. with an error which probably does not 
exceed +300 cal. The results of the solubility determinations 
indicate that the dissolved antimony exists mere in the form of 
SbO* at the concentrations of perchloric acid employed. From the 
solubility data and the H.M.F. of the cell the molecular reduction 
potential corresponding with the electrode reaction Sb(s) at 
3@=SbO'+ 2H’ is found to be —0-212. J.F.S. 


Activity of Perchloric Acid in Aqueous Solution. R. 
(J. Amer. Chem. Soc., 1924, 46, 58—60).—The H.M.F. 
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of cells of the type H,|HCl|HCI1O,!H, has been measured at 25° for 
concentrations of the two acids between 0-1N and 1-0N. In all 
combinations, the concentrations of the two acids were very nearly 
the same. The liquid junction potential, resulting from the slight 
difference between the mobilities of the chloride and the perchlorate 
ions, was very small, and was estimated as 0-00047 v. The corrected 
E.M.F. values obtained are so small as to be negligible in determin- 
ing the relative activities of the two acids at the same concentration. 
Thus the largest value, 0-00017 v., would correspond with a difference 
of only 0-7% in the value of the activity coefficient of the hydrogen- 
ion. The conclusion may be drawn therefore that the activity 
coefficient of perchloric acid is substantially the same as that of 
hydrochloric acid for concentrations up to 1-0, and the values de- 
rived for the latter acid (see Lewis and Randall, ‘‘ Thermodynamics ’’) 
may therefore be employed in mass action and thermodynamic 
expressions relating to perchloric acid. This conclusion is of 
interest, since it indicates that the behaviour of these acids, includ- 
ing the pronounced minimum in their activity coefficients in the 
neighbourhood of 0-5N, is primarily determined by the hydrogen- 
ion, the effects of the two anions being apparently relatively small 
and nearly equal. J. F.S. 


Free Energy of Aqueous Sulphuric Acid. D. F. Smirx and 
J. E. Mayer (J. Amer. Chem. Soc., 1924, 46, 75—83).—The equili- 
brium conditions of the reversible reaction H,SO,(5-4—6-8M/)-+- 
6H1(0-1—1-0N) =3I,+4H,0+S(rhom) have been determined at 
80°. The #.M.F.’s of cells of the type Pt,H,|H,SO,(C,)+ 
HCl(C,)|H,SO,(C,) were also measured at the 
same temperature. By combining the data obtained, the partial 
free energy of sulphuric acid (5-441 molar) was calculated to be 
—169,850 cal. at 80°. Making use of already known heat data, the 
corresponding value for 25° was calculated as—175,010 cal. By means 
of the activity data of Lewis and Randall (‘‘ Thermodynamics ”’) 
the free energy of the sulphion SO,” at 1M concentration was found 
to be —176,540 cal. at 25°, thus confirming the provisional value of 
—176,500 cal. derived by Lewis and Randall. By combining this 
new value for the free energy of the sulphion with the values given 
by Lewis and Randall for other sulphur compounds, the reduction 
potentials of various combinations which have considerable practical 
significance have been worked out for 25° and tabulated. J.F.S. 


The Variation of Surface Tension with Temperature and 
some Related Functions. §8.Suaprn (J. Chem. Soc., 1924, 125, 
32—41).—-Equations put forward by various observers showing 
the variation of surface tension with temperature are discussed. 
If B is given the value 1-20, then from van der Waals’ equation 
and Katayama’s modification 
of the Ramsay and Shields equation, y[M//D—d)]}t=A6(1—m), it 
is possible to derive Macleod’s relation between surface tension 
and density. The results of Ramsay and Shields (A., 1894, ii, 
179) are too low owing to inadequate correction for capillary 
rise and are corrected, as also are the results of Walden and 
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Swinne (A., 1912, ii, 628). From the data thus obtained for six 
non-associated liquids, it is shown that (a) the variation in surface 
tension with temperature is represented accurately by the equation 
Y=yYo(1—6)12, where 6 is the reduced temperature and yg a con- 
stant, (b) Macleod’s relation y=C(D—d)4, where C is a constant 
and D and d are the densities of liquid and vapour, respectively, 
holds accurately for non-associated liquids up to 40° below their 
critical temperature. In the van der Waals equation the universal 
constants k, and k, vary several units % among the different 
liquids, whilst the relations connecting yg and the critical constants 
are shown to hold only approximately. The method of correcting 
the data of Ramsay and Shields is described. J. B. F. 


The Determination of Surface Tension from the Maximum 
Pressure in Bubbles. II. 8. Suapmn (J. Chem. Soc., 1924, 
125, 27—-31).—An improved form of apparatus is described, which 
consists essentially of three parts, the vessel holding the liquid 
under examination (called the bubbler) into which pass two tubes, 
one a capillary and a tube of about 4 mm. diameter, a pressure 
gauge, andasmall mercury aspirator. To avoid direct measurement 
of the radius of the capillary tube, the surface tension of pure 
benzene, which is known with sufficient accuracy, may be taken 
as a reference liquid for the purpose of calibration. A table giving 
the surface tension of benzene for every degree between 10° and 
30° is given. The equation y=AP(1+0-697,gD/P) may be used 
for the sizes of tubes generally employed. A is a constant for the 
particular apparatus, P the difference between the pressures required 
to liberate bubbles from the two tubes, D the density of the liquid, 
and r, the radius of the wide tube. J. B. F. 


Surface Tension at the Surface of Separation of Water and 
an Organic Liquid, in Presence of Aliphatic Acids, and of 
Alkalis. R. Dusrisay and P. Picarp (Compt. rend., 1924, 178, 
205—208; cf. A., 1923, ii, 741)—Solutions of aliphatic acids in 
benzene have been examined by the drop method (Donnan, A., 1900, 
ii, 201), the volume of 10 drops (of benzene solution) formed in (a) 
N/1250-sodium hydroxide, (b) N/2500-sodium hydroxide, and (c) 
N /2500-sodium hydroxide containing 1% of sodium chloride being 
measured. This volume decreases in the order : (a) lauric, myristic, 
oleic, palmitic, erucic, ricinoleic, stearic acid; (b) lauric, myristic, 
ricinoleic, oleic, erucic, palmitic, stearic acid; (c) lauric, ricinoleic, 
myristic, oleic, erucic, palmitic, stearic acid. Similar experiments 
have been carried out with different concentrations of stearic, oleic, 
and ricinoleic acids. With increasing concentration, the volume of 
the 10 drops at first diminishes, and then increases. E. E. T. 


Permeability of Precipitated Copper Ferrocyanide Mem- 
branes for Non-electrolytes. R. CorztanpER (Koll.-Chem. 
Beihefte, 1924, 19, 72—104)—The permeability of precipitated 
copper ferrocyanide membranes for non-electrolytes has been 
investigated. It is shown that these membranes behave towards 
non-electrolytes in the same way as an ultra-filter. Compounds 
of which the molecules do not exceed a certain size pass more or less 
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easily through such membranes, whilst larger molecules are held 
back. In the present experiments, the upper limit of size at which 
the molecules are able to pass through the membrane lies at a mole- 
cular volume of 80—100. Adsorption and solution processes in 
the membrane, if they are present at all, are of small importance 
in comparison with this dominating sieve action. J. F.S. 


Electrification by Adsorption of Membranes and Colloids. 
F. CHovorown (J. Chim. physique, 1923, 20, 411—436).—The author 
gives a résumé of the present state of knowledge on electrification 
by adsorption, and he points out that in all cases of electro-osmosis 
an opposing electromotive force of filtration is set up. The electro- 
endosmosis of distilled water, dilute acids and alkalis across mem- 
branes of ferric oxide, arsenic sulphide, ferric ferrocyanide, and 
copper ferrocyanide has been investigated, and it is shown that the 
phenomena observed are the result of two different actions, the one 
generally observed depending on the action of acids and alkalis, 
and the other a specific action due to superficial ionisation of the 
wall. Attention is directed to a group of liquids with properties 
which suggest that they are neither suspensions nor true colloidal 
solutions; these are the opalescent liquids in which the particles 
are in static equilibrium with a liquid in which they are soluble. 
It is shown that the micelle when travelling in an electric field draw 
with them the intermicellar liquid in certain cases. J. F.S. 


Method of Determining the Detergent Action of Soaps. 
J. W. McBatn, R. 8. Harporne, and A. M. Kine (J. Soc. Chem. 
Ind., 1923, 42, 373—378T)—A method has been developed and 
standardised for the direct and rapid determination of the amount 
of finely divided carbon which various soaps carry through filter- 

per. This gives a “ carbon number ” characteristic of each soap 
solution, which may be taken as a measure of the detergent action 
of the particular material. The carbon number is defined as the 
number of grams of carbon carried through by 1 kg. of solution 
under standard conditions. The method of determination consists 
of the following : One g. of “ Auk” carbon black is weighed to within 
1%, placed in a large test-tube containing 20 c.c. of soap solution, 
thoroughly shaken and placed in a thermostat for twenty-three 
hours, shaken again and kept for a further hour in the thermostat, 
and then poured on an 11-3 cm. No. 31 Whatman filter-paper. 
The filtration is carried out in the thermostat, and when about 
10 c.c. of filtrate have been collected this is analysed and the amount 
of carbon determined. It is shown that by a slight variation of the 
conditions the detergent action of a soap may be enormously in- 
creased. There isan optimum concentration in moderate dilution for 
which the effect is a maximum; very slight addition of either acid 
or preferably alkali greatly enhances the detergent power. With rise 
of temperature the detergent power diminishes rapidly at first and 
then more slowly. There is surprisingly little difference between 
soaps as different as oleate and myristate. J.F.S. 


Vanadium Pentoxide.—A. V. Dumansxk1.—(See ii, 
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Colloidal Nature of Clay. A. Fopor and B. ScHOENFELD 
(Koll.-Chem. Bethefte, 1924, 19, 1—46).—The behaviour of electrolytes 
towards suspensions of clay has been investigated with particular 
reference to the rate of sedimentation, coagulation, peptisation, 
cataphoresis, adsorption, and swelling. It is shown that the 
behaviour of different alkalis is fundamentally different. In small 
concentrations, ammonia increases the stability of clay suspensions, 
although in larger quantities it causes an ultramicroscopic aggreg- 
ation of the particles without effecting a macroscopic coagulation. 
Sodium hydroxide, however, in small quantities effects the coagu- 
lation of the coarser particles, and in large quantities causes quanti- 
tative precipitation. The critical alkali concentrations are not only 
dependent on the hydrogen-ion concentration, but also on the quantity 
of clay contained in unit volume. Alkali hydroxide is adsorbed 
by clay and the adsorption isotherm is found to be of normal type. 
Relatively small quantities of calcium hydroxide bring about 
considerable coagulation; with increasing concentration of calcium 
hydroxide, the volume of the coagulate increases. This the authors 
attribute to peptisation and subsequent adsorption. In support 
of this is the fact that, in general, lime behaves as a dehydrating 
agent and applied to the soil has a disintegrating action. The form 
of the adsorption isotherm of calcium hydroxide by clay is in keeping 
with this view, and further support is afforded by the rapidity with 
which equilibrium is reached. Clay which has adsorbed calcium 
hydroxide never regains its previous power of adsogbing this sub- 
stance, even after the most thorough washing. 

The precipitation of clays by alkalis differs noticeably from that 
produced by acids. This difference is seen in the relatively greater 
density of the coagula produced on the addition of acids. Small 
amounts of acid increase the stability of the suspension, but large 
amounts bring about immediate coagulation. 

Salts in small quantities increase the stability of suspensions ; in 
larger quantities coagulation is accelerated. Humus-acids and 
phosphates exercise a protective action on clay suspensions. The 
peptising action of phosphate is independent of the hydrogen-ion 
concentration and in keeping with its adsorption by clay ; phosphates 
tend to stabilise the suspensions. The above results are all obtained 
from experiments of a qualitative character. J. F.S. 


Composition of Micelle. II. Colloidal Iron Oxide. R. 
WInTGREN and M. Brurz (Z. physikal. Chem., 1923, 107, 403—422 ; 
cf. A., 1922, ii, 78)—With the object of controlling the method 
previously described (Joc. cit.) for determining the composition and 
the equivalent aggregation, that is, the number of molecules in a single 
colloidal particle per unit of electric charge, the authors have measured 
the electrical conductivity of a series of ferric oxide hydrosols and 
that of the liquid obtained from them by ultra-filtration. In this 
way, a value is obtained for the conductivity of the micelle. In 
addition, the migration of the sols in an electrical field has been 
studied: The results show that the composition of the micelle 
is not changed by ultra-filtration. The amount of chlorine present 
in the sols, which were prepared from a commercial dialysed 


GENERAL AND PHYSICAL CHEMISTRY. ii. 157 


product, was determined gravimetrically, and the chlorine-ion electro- 
metrically. Using the method of calculation previously described, 
it is shown that in a sol containing chlorine and iron in the ratio 
0:0605, and containing 1-601 g. of iron in 100 c.c., a single micelle 
contains 7°63 xX 105 molecules of ferric oxide, whilst in a sol with the 
ratio Cl: Fe = 0-1236 and 2-869 g. of iron in 100 c.c. the micelle 
contains 3-31 x 105 molecules of ferric oxide. On dividing the 
number of molecules in the ionic micelle by the equivalent aggre- 
gation, the valency is found to be 10,230 and 6494 in the two cases 
mentioned. Assuming that the micelle is Fe,O, of density 5-1, the 
radius of the particle is 21:1 and 16-Oyup, respectively. This assump- 
tion is probably unjustifiable, in that the colloidal particles may 
have a spongy structure in which there is a considerable ou of 
water. .F.S. 


The Formation of Anomalous Liesegang Bands. F. G. 
TryHoRN and C. (Trans. Faraday Soc., 1923, 19, 
433—441).—The authors find that the slow diffusive reaction in 
gelatin gels between mercuric chloride and potassium iodide, and 
between potassium dichromate and silver nitrate results in the 
production of anomalous Liesegang bands in which the normal 
bands are accompanied by secondary bands, similar to those described 
by Hatschek for the reaction between lead acetate and potassium 
p are or dichromate (Proc. Roy. Soc., 1921, A, 96, 496). The 
substances formed in these three reactions crystallise from the 
respective gels more readily in the light than in the dark. This 
observation affords an adequate explanation of the formation of 
the anomalous bands, and a tentative suggestion, according to which 
the possibility of the formation of Liesegang bands depends on the 
stability of the ion-gelatin complex taking part in the reaction 
involved, is advanced to explain the mechanism of the awe 


Rhythmic Formation of Precipitates. Liesegang’s Rings. 
C. K. Jasiozynski (Bull. Soc. chim., 1923, 33, [iv], 1592—1602). 
—Measurements by Morse and Pierce (A., 1904, ii, 14) of the rate 
of formation of Liesegang’s rings have been interpreted by these 
authors in support of Ostwald’s theory. This method of inter- 
preting the results is criticised on the ground that these can be 
explained by reference to the rate of diffusion of one of the reacting 
substances. The author’s treatment of the problem leads to the 
relation (7,3 — 1,3) /(t, — ty) = 3kDC)/<8, where r, and fz are the radii 
of two rings in order of formation, ¢, and ¢, the corresponding times 
of formation, D is the coefficient of diffusion of silver nitrate in the 
gelatin, and C, its concentration, 8 being the thickness of the gelatin 
layer. If the last two quantities are constant the expression on the 
right assumes a constant value. New measurements have given 
results which are in agreement with the calculated values. The 
mechanism of the ring-formation is interpreted on the assumption 
that the growth of the larger particles of silver chromate is at the 
expense of the smaller. This view is preferred to Ostwald’s theory 
of metastable conditions on the ground that the changes observed 
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are gradual at all stages. The analogy between ring-formation in 
ses age and the annular structure of tree-trunks suggested by 
iister is shown to be superficial only, but Liesegang’s application 
to ring-formation in agates is valid. H. J. E. 
Formation of Periodic Precipitates. II. N. R. Duar and 
A. C. Cuatrersi (J. Physical Chem., 1924, 28, 41—50; cf. A., 1922, 
ii, 627).—A continuation of the investigation of periodic precipitates. 
It is shown that gelatin previously mixed with dichromate has a 
better peptising effect on silver chromate than that which is pre- 
viously mixed with silver nitrate. In the formation of lead chloride 
rings in silicic acid jelly by the action of lead nitrate on sodium 
chloride, the rings are more closely packed as the concentration of 
the jelly is decreased, and, other conditions being constant, the rings 
are less closely packed the lower the concentration of the lead nitrate. 
Similar results are obtained for silver chloride rings in silicic acid. 
Rings of silver chloride and iodide are affected by diffused light, 
whilst those of lead chloride and iodide are not. bes containing 
mercuric iodide rings show more rings when exposed to diffused 
daylight than in the dark. The theories explaining the formation 
of Liesegang rings put forward by Ostwald and Bradford are found 
to be unsatisfactory. It has been frequently observed that sols 
can be more or less completely adsorbed and coagulated by freshly 
precipitated solids. Based on the foregoing observations, a hypo- 
thesis of the formation of Liesegang rings is put forward in which 
a layer of coagulated material is assumed to be followed by a space 
free from the precipitated material. Mercuric iodide rings in gelatin 
and agar consist of a layer of coagulated and crystalline mercuric 
iodide which is red, followed by a layer of colloidal mercuric iodide 
which is yellow. An explanation of the formation of rings consisting 
of a layer of coagulated and crystalline material followed by a layer 
of the peptised substance has been put forward, in which the adsorp- 
tion of the second product of the chemical change is the dominant 
factor. Itis pointed out that there is the possibility of the occurrence 
of two distinct classes of Liesegang rings. In the one class, a layer 
of precipitate is followed by a zone practically free from the sub- 
stance, whilst in the other class, the rings consist of a layer of 
coagulated sol, which in course of time may crystallise, followed by 
a layer of the peptised sol. The authors are of the opinion that 
under suitable conditions all sparingly soluble substances are capable 
of forming Liesegang rings. J.F.S. 
Calorimeter for Heats of Mixing at Elevated Temperatures. 
B. H. Carrot and J. H. Matuews (J. Amer. Chem. Soc., 1924, 
46, 30—36).—A calorimeter is described which is suitable for the 
measurement of the heat of mixing at temperatures up to the boiling 
—_ of the mixture concerned. This calorimeter has been employed 
or measuring the heat of mixing of carbon tetrachloride with ethyl 
acetate, benzene with ethyl alcohol, acetone with ether and chloro- 
form, respectively, and ethyl alcohol with water. The curves obtained 
by plotting the heat of mixing per. g.-mol. against the molar composi- 
tion, deviate in all cases appreciably from a straight line. The curve 
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for benzene-ethyl alcohol shows a strong minimum at — 360 cal. 
at 0-351 mol. benzene. The curve for chloroform-acetone shows a 
well-defined maximum at 400 cal. for the mol. fraction 0-5. In this 
case, the curve is taken to indicate the formation of an equimolecular 
compound. The absorption of heat on dilution of ethyl alcohol 
with benzene may be attributed to the decrease in the association 
of the alcohol. The heat changes observed with the other mixtures 
do not afford conclusive evidence of any clearly defined molecular 
change. J.F.S. 


Rapid Method for the Determination of Heats of Adsorption 
and some Values for Hydrogen on Nickel and Copper. R. A. 
and H.8. Taytor (J. Amer. Chem. Soc., 1924, 46, 43—52).— 
A rapid method for measuring heats of adsorption of gases on metallic 
catalysts is described. The catalyst mass is placed in the inner tube 
of a vacuum vessel and an insulated platinum-iridium wire, dis- 
tributed evenly throughout the mass, serves as a resistance ther- 
mometer. A wide tube carrying a Beckmann thermometer is 
placed in the middle of the catalyst mass, and this, with the aid of 
cement, closes the inner tube of the vacuum vessel. The hydrogen 
is admitted by a suitable tap, and the amount adsorbed measured 
by the method of Taylor and Burns using nitrogen as reference gas 
(A., 1921, ii, 630). The integral value for the heat of adsorption 
of hydrogen on nickel varies from 13,500 to 20,500 cal., depending 
on the past history of the adsorbent. Corresponding values for 
the same samples are in good agreement, and although the authors 


do not claim an accuracy greater than about 10%, yet the results 
generally are much closer than this. The magnitude of the heat of 
adsorption shows that the phenomenon is not a simple condensation. 
The differential values of the heat of adsorption remain nearly 
constant with increasing partial pressure, and this suggests that a 
specific adsorption effect is involved. With copper as adsorbent - 
of hydrogen, the results are more concordant. The magnitude of 
J. F.S. 


the heat of adsorption is in this case 9600 cal. F.8 


Formation of Ozone at Low Temperature and Pressures. 
A. Eucxen (Z. physikal. Chem., 1923, 107, 436—452).—When the 
concentration of oxygen in discharge tubes is below 5 millimol. 
per litre a very much smaller yield of ozone is obtained at high 
temperatures than at the temperature of liquid air. A similar 
variation is found when the gas is subjected to ultra-violet light of 
short wave-length. These observations indicate that the mean 
persistence of the primarily excited oxygen molecules decreases 
rapidly with increase of temperature. The decreased formation of 
ozone is accompanied by a change in the band spectrum. J.F.S. 


The Mechanism of Chemical Reaction. A. Jos (Bull. Soc. 
chim., 1923, 33, [iv], 1561—1591).—A lecture delivered before the 
Société Chimique de France, 10th March, 1923. H. J. E. 

The Causation of Organic Reactions by Alumina, and 
Theories of Catalysis. H. Apxins and B. H. Nissen (J. Amer. 
Chem. Soc., 1924, 46, 130—145; cf. A., 1922, i, 422; ii, 834).— 
Two series of experiments have been conducted using alumina 
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prepared either from hydrated alumina, aluminium hydroxide, or 
various aluminium alkoxides. In one series of experiments, the 
behaviour of esters, alcohols, etc. has been studied when passed 
over the various aluminas at temperatures from 350° to 490°. It 
is believed that the aluminas differ in the spacial relationships of 
the “ active points ” of the alumina. 

In another series of experiments, the effect on the decomposition 
of an ester of introducing water, alcohols, heptane, ethylene, acetic 
acid, acetone, or other esters has been observed. 

The relative stabilities or reactivities of the members of even a 
homologous series cannot be determined by comparing the speeds 
of reaction or decomposition of the members of the series, because 
even the relative speeds are a function of the surface at which the 
reaction occurs. 

The formation of ketones from acids, of nitriles from amides, and 
of olefines from alkyl halides is not affected by modifications in the 
spacial configuration of the alumina catalysts. The reactions of 
esters and alcohols are very sensitive to such modifications. 

No experimental evidence has been obtained to support the idea 
that the function of the catalyst is to remove one member of an 
equilibrium, or that the catalyst reacts with the substance catalysed 
to form compounds such as aluminium acetate or ethoxide. It is 
believed that in every case the substance catalysed unites chemically 
with the catalyst with a resultant rearrangement of the electrons 
of the substrate followed by vaporisation of the products. The 
nature of the rearrangement and subsequent reaction is determined 
primarily by energy relationships and electronic configuration, and 
in most cases by the spacial configuration of the catalyst. 

Esters attach themselves directly to the catalyst without any 
preliminary rupture of the molecule, and then rearrange and react 
with adjacent molecules, to give various proportions of acid, ketone, 
olefine, alcohol, carbon dioxide, and water depending on the spacing 
of the atoms of the catalyst. : 

Alcohol and ether are equally stable towards alumina, and react 
by a mechanism similar to that of the esters. Acetic acid attaches 
itself to the surface of the catalyst, and then reacts with a second 
molecule impinging on it to give acetone, carbon dioxide, and water. 
Formic acid rearranges, as do the esters, to give either water and 
carbon monoxide, or carbon dioxide and hydrogen. It also gives 
formaldehyde and carbon dioxide by the mechanism suggested for 
the formation of acetone from the acetic acid. Amides must be 
affixed to some surface before they give nitriles and water, but the 
character of this surface is relatively unimportant. Alkyl halides 

robably give olefines and halogen acid by a similar mechanism. 
t appears that the rate of reaction of the two latter classes of 
compounds is determined by their rates of adsorption. F. A. M. 


Catalytic and Induced Reactions. (i) In the Presence of 
Salts of Cerium. (ii) In the Presence of Salts of Iron. A. K. 
Goarp and E. K. Riprat (Proc. Roy. Soc., (i) 1924, A, 105, 135— 
148; (ii) 1924, A, 105, 148—164).—(i) The theories of induced 
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oxidation proposed respectively by Schénbein (Pogg. Ann., 1857, 
100, 1) and Bach (Compt. rend., 1892, 16, 411) are briefly referred 
to, and in connexion with the conditions under which an induced 
reaction is transformed into a continued or catalytic reaction, details 
are given of an experimental investigation of the action of cerous 
salts in effecting (1) the induced oxidation of potassium arsenite 
dissolved in a concentrated solution of potassium carbonate, (2) the 
catalytic oxidation of five reducing sugars, viz., dextrose, lactose, 
arabinose, galactose, and levulose. The oxidising powers of the 
solutions employed were deduced from measurements of oxidation 
potentials, and a special type of electrode is described for measuring 
the potentials of substances which behave irreversibly towards the 
platinum electrode. In the case of the oxidation of potassium 
arsenite, the observed potentials arranged in the order of increasing 
“ oxygen pressure” are: cerous salt (inductor)—arsenite (acceptor) 
—equilibrium mixture—perceric salt. In the case of the catalytic 
oxidation of the sugars the corresponding order is : reducing sugar— 
cerous salt—perceric salt. 

(ii) Schénbein’s reaction, viz., the separation of iodine from a 
solution of potassium iodide in the presence of hydrogen peroxide 
and ferrous salts, has been similarly studied from the point of view 
of oxidation potentials, and the results are shown to accord with 
the authors’ views on the nature of coupled and catalytic reactions. 
Direct evidence has been obtained of the formation of a peroxide 
of iron, Fe,0,, by the action of hydrogen peroxide on ferrous sulphate 
in neutral solution, and its decomposition, which takes place in 
agreement with the equation for a unimolecular change, has been 
followed by means of potential measurements, J.8. G. T. 


The Influence of the Support on the Activity of Catalysts. 
K. W. Rosrenmunp and P. Lancer (Ber., 1923, 56, [Bl, 2262— 
2264).—In order to study the effect of varying the nature of the 
support on which a catalyst is deposited, a series of experiments was 
carried out on the rate of catalytic reduction of cinnamic acid by 
hydrogen with the aid of a palladium catalyst — on various 
supporting materials, in presence or absence of arsenic oxide or 
carbon monoxide which act as “poisons.” Kieselguhr—palladium 
catalysts show the least activity and greatest sensitiveness to poison- 
ing of all the catalysts examined, whilst blood-charcoal and palladium 
represents the most active and most resistant catalyst. In both 
cases the activity of the catalyst runs parallel to its resistance to 
poisoning, but this behaviour is not invariably observed. 

The general conclusion drawn from the experiments is that the 
influence of a third substance on a catalyst varies according to the 
nature of the supporting material on which the catalyst rests. The 
following figures indicate the results obtained using as carriers (a) 
crude kieselguhr, (b) purified kieselguhr, (c) purified pumice powder, 
(2) barium sulphate, (e) purified bone charcoal, (f) purified blood- 
charcoal, respectively. (The numbers represent the average rate 
at which hydrogen is absorbed): I. Normal experiments: 1-90; 
0-70; 2:05; 2-30; 1:25; 6-20. IL. Arsenious oxide poisoning : 
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0:00; 0:00; 0-40; 0-23; 0-43; 4-25. IIT. Carbon monoxide 
poisoning : 0-80; 0-25; 1-65; 0-45; 1-00;. 5-45. F. A. M. 
Velocity of the Hydrogen Electrode Reaction on Platinum 
Catalysts. L.P.Hammert (J. Amer. Chem. Soc., 1924, 46, 7—19). 
—tThe polarisation of the hydrogen—hydrogen-ion reaction on platinum 
electrodes of a wide range of catalytic activity has been investigated. 
An equation has been developed on general grounds which represents 
the data satisfactorily for small polarisations. The results are in 
keeping with the hypothesis that the reaction proceeds in two stages, 
a rapid electrochemical reaction consisting in the discharge of hydro- 
gen-ions to atoms, followed by a much slower combination to form 
molecules, and similarly for the reverse reaction. The deviations 
from the theoretical equation have been discussed, and certain possi- 
ble causes eliminated. An empirical equation has been formulated 
to represent the data, The equation used by Haber and Russ 
(A., 1904, ii, 309) to represent their results on the polarisation of 
the quinone—quinol electrode has been shown to be unsatisfactory 
in that it is incapable of giving both positive and negative polaris- 
ations with a single equation. A more satisfactory equation is 
proposed, and it is suggested that the intermediate hydrogen 
mechanism for the quinone reduction is incorrect. J. F.S. 


Catalytic Activity. C. O. HenKE and O. W. Brown U. 
Physical Chem., 1924, 28, 71—73).—The authors discuss Rideal’s 
statement (A., 1920, ii, 220) that metals with low overvoltages 
are catalytically active, whilst metals with high overvoltages are 
catalytically inactive. The authors’ experimental results (A., 1922, 
i, 586, 1196; this vol., ii, 31) show that tin and lead have high over- 
voltages and are excellent catalysts, whilst the well-known catalysts 
nickel and platinum have relatively low overvoltages. This differ- 
ence indicates that there is no relationship between catalytic 
activity and overvoltage. In the reduction of nitrobenzene the 
catalysts act specifically. Their activity and even the product 
obtained may be varied, if only within certain limits. There seems 
to be a relationship between the atomic weight of a metal and its 
capacity to act as a catalyst in the formation of azobenzene. The 
behaviour of iron and antimony catalysts suggests oxidation of the 
metal by the nitrobenzene and subsequent reduction of the oxide 
by hydrogen. J. F.S. 


Photochemical Sensitisation of the [Molecular] Trans- 
formation of Maleic Esters effected by Bromine. J. EGGERT 
(Physikal. Z., 1923, 24, 504—506).—The author has investigated 
the mechanism of the photochemical transformation of maleic 
acid into fumaric acid, employing for this purpose the ethyl esters 
of maleic acid in place of the free acid used by Wislicenus in his 
investigation of this phenomenon (Ber. d. Sachs. Akad. d. Wiss., 
1895, 47, 491). The transformation was effected by bromine in 
the presence of carbon tetrachloride, and the radiation employed 
was of wave-length 557, 436, or 365 pp. Although the amount of 
ester transformed was, under these conditions, proportional to the 
total number of quanta of radiation absorbed, the photochemical 
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equivalence law was not obeyed. The transformation is attribut- 
able to the activation of bromine by the absorption of radiation. 
The fact that the amount of substance transformed increases 
exponentially with the temperature, a rise of 10° doubling the 
amount transformed, is attributable to the circumstance that the 
activated bromine molecule can only transform such molecules 
of the ester as possess more than a certain critical oo of aa 


The Radiation Hypothesis of the Velocity of Chemical 
Reaction. II. Theory and Experiment in Gas Reactions. 
A. Kiss (Chem. Weekblad, 1924, 21, 26—31).—A discussion of the 
radiation hypothesis, giving a bibliography of recent be ‘ 

Extraction Apparatus for Liquids. E. Murmann (Oesterr. 
Chem.-Ztg., 1924, 27, 3).—An apparatus is described for use in the 
continuous extraction of a liquid with light solvents such as ether 
and benzene. The extracting liquid should be immiscible with the 
liquid to be extracted. The apparatus containing the latter is 
inserted between the flask containing the boiling solvent and a 
reflux apparatus, and consists of a glass cylinder into which two 
tubes lead, one from the flask and the other from the reflux apparatus. 
The tube from the reflux apparatus, down which the condensed 
solvent flows, dips below the liquid and reaches nearly to the bottom 
of the extraction apparatus. The vapour of the solvent passes 
up the other tube, which projects 5—8 mm. above the level of the 
liquid to be extracted, and reaches the condenser through a per- 
foration at the top of the other tube. The extracting solvent 
after passing up through the liquid forms a layer on the top which 
continuously overflows back into the flask. G. W. R. 


Geber (Jabir ibn Hayyan). Anon. (Chemistry and Industry, 
1924, 43, 87).—A summary of views expressed by Ruska (Arch. 
Gesch. Med., 1923, 15) in general agreement with those of Holmyard 
(Proc. Roy. Soc. Med., 1923, 16, 46). It is definitely held that 
Geber is Jabir ibn Hayyan, the great Muslim chemist of the eighth 
century, and that although the Latin works ascribed to Geber 
may not be authentic, they represent for the most part the state of 
Arabic chemistry at the time they were written. (Cf. A., 1923, ii, 
148, 314, 628, 683.) A. A. E. 


Mineralogical Chemistry. 


The Analysis of the Interior of the Earth. G. TammMann 
(Z. anorg. Chem., 1924, 131, 96—100)—From our knowledge of 
the composition of the earth’s crust, and assuming that the com- 
position of the outer silicate layer has not changed greatly during 
solidification, it is possible to draw conclusions with regard to the 
composition of the middle sulphide layer, d 5-6, and of the metallic 
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core, d 9-6. Since the three layers must have been in equilibrium 
in the liquid state, it is possible to apply the proposition that the 
division of metals between a fluid silicate layer and a liquid metal 
layer occurs in such a way that the less noble, more electropositive 
metals dissolve in the silicate, the more noble in the metallic layer. 
The order of metals from least to most noble (most to least electro- 
positive) is the order of the heats of formation of their chlorides; 
when the metals are so arranged, and against each is placed the 
percentage extent to which it occurs in the earth’s crust, it is obvious 
that of the metals more positive (less noble) than iron, only traces can 
occur in the earth’s metallic core, whilst the metals more noble than 
iron may occur to a much greater extent in the core than in the crust. 

Nickel is the next most common metal to iron in the crust, but 
being more positive must occur in relatively greater proportion in 
the core; the composition of meteorites (90% Fe; 10% Ni) may 
thus correspond approximately with the composition of the earth’s 
core, for the proportion of noble metals (lead, bismuth, silver, 
mercury, gold, platinum, etc.) in the crust is so small that if it were 
a thousand times greater in the core, it would still be below 1% 
of the core. 

The density of the middle sulphide layer may correspond with 
a mixture, Fe 20%, FeS 70%, FeO and silicate 10%, which has 
d 5-2 at 20° and 1 atm. The small sulphur content of eruptive 
rocks may be due to the presence of phosphorus, silicon, etc. in the 
middle layer, which would reduce the sulphur content of the silicate 


Inorganie Chemistry. 


Attempted Separation of the Isotopes of Chlorine by 
Adsorption on Charcoal. J. SamesHima, K. Arnara, and 
T. Samat (J. Chem. Soc. Japan, 1922, 43, 761—766).—Dry hydrogen 
chloride is passed into a tube filled with bamboo charcoal (4A). 
When the gas is absorbed by A, the tube is heated at 110° and the 
evolved gas is absorbed in a second tube filled with the same 
charcoal (B). A is heated further and the gas evolved between 
150° and 220° is absorbed in a third tube (H). The same process 
is repeated until B is saturated, then B is heated and the gas evolved 
below 110° is absorbed in a fourth tube, then to the fifth tube (D). 
The gas evolved between 150° and 220° from H is absorbed in a 
seventh tube (Z) through the sixth tube. The gases in D and L 
are then transferred to two tubes containing sodium hydroxide 
solution at room temperature and converted into sodium chloride. 
The atomic weight of the chlorine in the two samples of sodium 
chloride (D and ZL) and in ordinary sodium chloride was determined 
by a modification of Richards’ method (Carnegie Inst. Washington 
Publ., No. 28, etc.) the results being 35-4612, 35-4588, and 35-4608 
respectively. K. K. 

Isotopes of Chlorine. W.D. and T. H. Licerrr.— 
(See ii, 142.) . 
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Solubility of Iodine in Chloroform. L. GrimBrrt, M. 
May, and G. Porrot (J. Pharm. Chim., 1924, 29, 5—9).—The 
weight of pure iodine dissolved by 100 g. of pure chloroform is 
1-314 g. at 0°, 1-483 g. at 5°, 1-805 g. at 10°, 2-176 g. at 15°, 2-630 g. 
at 20°, and 3-200 g. at 25°. Traces of alcohol contained in the 
anesthetic have no appreciable influence on the solubility of 
iodine, whilst the impurities present in commercial rectified 
chloroform tend to increase it slightly. W. T. K. B. 


Kinetics of the Formation of Iodine from Iodide and 
Periodate. E. Aprey and A. Firrnu (Z. physikal. Chem., 1923, 
107, 313—328)—The kinetics of the reduction of potassium 
periodate by potassium iodide in an acetic acid-sodium acetate 
solution have been investigated at 25°. The reaction, which may 
be represented, I0,’+21’+2H*=I0,’+I,+H,0, follows the laws 
of bimolecular reactions, namely, —d[{IO,']/dt=—0-5d[I']/dt= 
d{I,]/dt=k{10,'].[I’]. The concentrations of the various substances 
were varied in the following proportions in different experiments : 
periodate 4:1, iodide, 20:1, acetate, 480: 1, acetic acid, 3000: 1. 
It is shown that with a low concentration of acetate (0°1N) the 
value of k is independent of the acetic acid (H*) concentration, but 
it depends on the concentration of the acetate itself, in the sense 
that with increasing acetate concentration the value increases. 
The value of the constant for the unrealisable acetate-free solution 
is about 380 and for 0-1N-acetate about 545 (time in minutes and 
concentrations in mols. per litre). With higher concentrations of 
acetate a dependence on the acetic acid concentration is found 
and this is the more noticeable the more concentrated is the acetate. 
This dependence is of such a kind that the constant, k, with increasing 
acetic acid concentration at first increases and then decreases, that 
is, it passes through a maximum. In the range of concentrations 
examined the value of k varies between 239 and 1024, and for the 
concentrations, acetic acid 0-1N, acetate 0-4N, it has the value 
707. The mechanism of the reaction IO,’+-I’ on the basis of the 
above results, is shown to be IO,'+I’=10,’+IO’ (determined by 
time) followed by 10’+I’+2H*=I,+H,0. J. F. S. 


The Systematic Doctrine of Affinity. XXV. The 
Behaviour of certain Halides with respect to Halogen. W. 
Birtz and E. MEInrcKE (Z. anorg. Chem., 1923, 131, i, 1—21).— 
The action of liquid halogen on some halides of elements of the fourth 
and fifth groups has been examined, to see whether complex com- 
pounds are formed when the halide and halogen are completely 
miscible. The general conclusion is drawn that no chemical action 
takes place. Freezing-point diagrams have been constructed on 
the basis of thermal analysis (cooling curves), supplemented in some 
cases by vapour-pressure determinations. 

Lead dichloride, cerium trichloride, zirconium tetrachloride, and 
thorium tetrachloride are all insoluble in liquid chlorine, whilst 
tungsten hexachloride is very slightly soluble. Arsenic trichloride 
and the tetrachlorides of silicon, titanium, and tin are all completely 
miscible with liquid chlorine, forming simple eutectic systems with 
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no evidence of the formation of any compound. Carbon tetra- 
chloride is completely miscible with liquid chlorine, and the equili- 
brium data suggest that a compound may be formed. It is possible, 
however, that the observed results may be due to the transformation 
of carbon tetrachloride, which is found to exist in two forms with a 
transition temperature at —44°. The system carbon tetrabromide-— 
bromine is similar to that of carbon tetrachloride-chlorine. Lead 
tetrachloride is completely miscible with liquid chlorine, and a 
method is described for its preparation by means of a new substance 
—lead pyridine hexachloride. W. H.-R. 


The Formation of Periodate by the Action of Permanganate 
on Various Iodine Compounds. R. Lana (Z. anorg. Chem., 
1923, 130, 141—150).—Excess of potassium permanganate in the 
cold, in presence of 5N-sulphuric acid, converts iodic acid quanti- 
tatively into periodic acid. The excess of permanganate is destroyed 
by addition of nitrite, and the latter by carbamide, after which 
the periodic acid formed may be determined by reduction with 
hydriodic acid and titration of the liberated iodine. The results 
are about 1°% too low, since the nitrite effects slight reduction of 
the periodate, as does also oxalic acid under these conditions, 
although it does not reduce periodic acid alone even at the boiling- 
point. The oxidation of iodates by permanganates is influenced 
by hydrogen-ion and chlorine-ion concentrations; the latter 
inhibits the oxidation at normal concentrations (N /1-Cl’), and renders 
it incomplete at lower concentrations. Hydriodic acid is also 
oxidised to periodic acid by sufficient excess of permanganate. 
Iodine monochloride is incompletely oxidised; the chlorine-ions. 
formed prevent complete oxidation of the iodic acid. Iodine cyanide 
is also oxidised to periodic acid, although the reaction is not quite 
complete. 

The permanganate in these reactions is reduced only to the 
manganic stage, as is to be expected from the normal potentials, 
and from the observation that periodic acid will oxidise manganous 
salts. If, however, the solutions be very strongly acid, periodic 
acid is not reduced by manganous salts, although, on the other hand, 
it is not oxidised by manganic salts; the effect of hydrogen-ion 
concentration on the potentials involved is discussed. At the 
boiling point the oxidation is completely reversed, manganese salts 
in boiling, strongly acid solutions being oxidised by periodic acid 
to permanganate; this observed result is contrary to the result 
to be expected from the reaction constants at low and high tem- 
peratures calculated from the potentials and the heats of formation. 
An explanation of this discrepancy is suggested in the formation 
of ozone in hot solutions of periodic acid, which might be accelerated 
by the presence of an acceptor such as a manganese salt. S. I. L. 


Kinetics of the Reduction of Periodate by Arsenious Acid. 
E. ABet and A. Fiera (Z. physikal. Chem., 1923, 107, 305—312).— 
The reduction of potassium periodate by arsenious acid in the 
presence of acetic acid has been investigated at 25°. It is shown 
that the reduction takes place according to the equation 
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—d{10,']/dt=: —d(AsO,’) where [I0,’] is the 
periodate-ion concentration, (AsO,’) the analytically determined 
total concentration of arsenious acid in mols ar litre, and ¢ the time 
in minutes. The velocity is independent of the concentration of 
hydrogen-ions. The initial concentrations in the various experi- 
ments were varied in the proportions of 4-5 : 1 for the periodate, 5: 1 
for the arsenious acid, and 4000 : 1 for the hydrogen-ion a 
tion. 


The Early History of Hydrofluoric Acid. J. R. Partineron 
(Mem. Manchester Lit. and Phil. Soc., 1922—3, 67, 73—87). 


Transference Numbers and Ionic Complexity of Hydro- 
fluoric Acid Solutions. C. W. Daviss and L. J. HUDLESTON 
(J. Chem. Soc., 1924, 125, 260—268).—-Transference measurements 
were made at 25° for hydrofluoric acid solutions varying from 0-016 
to 2:3N. The transport number of the anion increases uniformly 
from 0-13 in the most dilute to 0-338 in the most concentrated 
solutions, thereby indicating the formation of a complex ion. The 
results thus obtained were combined with the conductivity values 
obtained by Deussen (A., 1905, ii, 311) and the mobilities of the 
hydrogen-ion and fluoride-ion by Kohlrausch. For solutions of 
great dilution the equilibrium constant for HF —H’*+F’ has a 
value K=7-4x10, whilst for the reaction HF,’=F’-+HF the 
equilibrium constant K,=4-7, which increases slightly with dilution. 
The mobility of the hydrofluoride-ion has an approximate value of 
75. The concentrations of these three ions (H’, F’, and HF’,) in 
solutions over the range 0-03—2N were also determined. J. B. Fr. 


Formation of Ozone at Low Temperatures and Pressures. 
A. Eucken.—(See ii, 159.) 


Disulphur Difluoride. M. and C. STRENK 
(Ber., 1923, 56, [B], 2249—2253).—-When a mixture of well-dried 
silver fluoride (1 g.) and sulphur (4 g.) is heated in a vacuum, a gas 
(about 100 c.c.) is evolved which does not condense at the ordinary 
temperature, and is believed to be disulphur difluoride, S,F,. 
The surface of the mercury becomes blackened owing to the form- 
ation of mercuric sulphide. On exposure to the atmosphere, 
sulphur is deposited from the gas. 

The molecular weight of the gas calculated from the density was 
found to be about 97-33 (mean of two experiments), and on analysis 
by absorption in a solution of potassium hydroxide and hydrogen 
peroxide, the following figures were obtained : S, 64-04%, F, 35-17%. 
It is assumed that the discrepancies were due to the presence of a 
little sulphur dioxide, as the gas has not yet been obtained quite 
wig. it is also formed on heating mercurous fluoride with sulphur. 

e gas is colourless and has an odour similar to, but even more 
objectionable than, that of disulphur dichloride. It is at once 
decomposed by moisture with deposition of sulphur. F. A. M. 


The Systematic Doctrine of Affinity. XXIV. The Power 
of Crystallised Salts to Combine with Ammonia. W. Bmr1z 
(Z. anorg. Chem., 1923, 130, 93—139).—The results obtained in 
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the twenty-three previous investigations are examined and com- 
pared in the present paper. An exhaustive table has been drawn 
bi showing for the ammoniates obtained by direct combination 
of ammonia with the crystalline halides of the alkali and alkaline- 
earth metals, magnesium, zinc, tin, lead, copper, silver, thallium, 
manganese, iron, cobalt, and nickel: (1) the decomposition temper- 
atures at 100 mm. pressure, (2) the heat of formation per mol. of 
ammonia from the next lower compound, (3) the total heat of form- 
ation from the ammonia-free salt, per mol. of ammonia, and (4) 
the affinity at 300°, 7.e., the work produced when 1 mol. of ammonia 
at that temperature and normal pressure combines with the pure 
salt to form the respective ammoniate. Curves showing the disso- 
ciation pressures at various temperatures are also given. From 
the tables and curves for the 167 ammoniates considered, it appears 
that apart from 34 monoammoniates, the commonest compounds 
have the Werner co-ordination numbers, 2, 4, 6,and 8. By plotting 
the total heats of formation against the co-ordination numbers, 
the valency isobars are obtained, the inclination of which is a measure 
of the decomposition temperature, and therefore of the stability; 
compounds with a small ammonia-affinity form one or few ammoni- 
ates, although where one only is formed it may have a high ammonia 
content, as in barium octamminechloride. As a general rule, the 
heat of formation (2) becomes smaller as the saturation with succes- 
sive molecular increments of ammonia increases. The decom- 
position interval, ¢.e., the region enclosed by the dissociation curves 
of the highest and lowest ammoniates, also brings out the relations 
between the various groups. 

The constitutions of the ammoniates formed from solid salts 
are by no means simple, and they fall into various classes, ¢.7., 
those in which the anion is included in the complex, the molecular 
ammoniates; the normal kationammoniates; the double-shell 
ammoniates, mixed compounds, etc. It is impossible to deduce 
laws of complete application, although general rules may apply 
for various groups. 

The ability to form ammoniates is also considered with regard 
to the general physical and chemical properties of the salts. The 
molecular volumes of the halides of the metals considered obey 
fairly generally the linear relationship; the atomic volumes of 
barium and strontium have been redetermined, and are given as 
39 and 33, respectively. Silver, thallium, zinc, lead, and univalent 
copper do not obey the linear rule. The atomic volumes of the 
halogens deduced by applying Kopp’s law agree fairly well amongst 
themselves, and with the values at absolute zero calculated by Herz 
(A., 1919, ii, 220). With the group II metals, and tin and lead, 
the values indicate a contraction on combination ; with manganese, 
zinc, copper, and thallium there is an expansion. When the mole- 
cular volumes are compared with the heats of formation of the 
halogen salts, it appears that the iodides and bromides, which have 
the lowest heats of formation, occupy the greatest space; with the 
alkali and alkaline-earth halides, the heat of formation is greater 
as the contraction is greater, but in other groups this is reversed. 
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The melting points show no general regularity, and only rules of 
limited application can be applied to the solubility. The space 
lattice measurements are of great interest, the closeness of the 
atoms in the copper and silver halides explaining their anomalous 
solubilities, melting points, etc. 

Applying these tabulated data for physical properties of the halides 
to the collected data for their ammoniates, the following conclusions 
are drawn : (1) In the group of the alkali and alkaline-earth metals 
and magnesium, the affinities in the formation of the higher ammoni- 
ates are smaller the greater are the weight, atomic volume, and elec- 
trolytic potential of the metal-ion, the more strongly negative and 
the smaller is the anion, and the greater the heat of formation and 
volume contraction in formation of the salt. (2) The iron group 
obeys the same rules, but the effects of the weight of the kation and 
volume contraction are reversed. (3) The copper, zinc, and lead 
compounds obey the same rules in some cases, but in others inverse 
rules. (4) High melting point and low solubility of the ammonia- 
free salt influence the stability of the ammoniates. 

Examination of the lattice structure of the ammoniates by X-ray 
spectrum methods shows that for the hexammine-compounds of 
the halides of the iron metals, manganese, and zinc, the ammonia 
molecules are very closely packed, there being practically no free 
space in the metal-hexammine complex; the spaces occupied by 
the halogen atoms are in agreement with those observed for normal 
polar binary compounds. The formation of the ammonia compound 
is in these cases accompanied by a separation of the metal from the 
halogen-ion, involving mechanical work, Z, which may be calculated. 
The total heat of formation of the ammoniate involves this value, 
E, and the energy concerned in the association of the ammonia 
molecules with the kation; where £ is small, 7.e., where the kation 
and anion are already somewhat separated, as in the iodides, the 
ammoniate will be more stable for the same kation. The differences 
in affinity in the formation of the ammoniates are therefore bound 
up with space considerations; the instability of the ammoniates 
of the alkali metals, for example, depends not so much on the low 
energy involved in association of the kation with ammonia mole- 
cules as on the high value of Z. 8. I. L. 


Catalytic Oxidation of Ammonia by Air in Contact with 
pure Palladium. E. Decarrizre (Bull. Soc. chim., 1924, [iv], 
35, 48—58; cf. A., 1923, ii, 631)—The catalytic oxidation of am- 
monia by air, in contact with pure palladium, has been studied in 
a manner similar to that used in the case of platinum (A., 1919, 
ii, 463). The palladium is a more effective catalyst as foil than 
as wire, wire in turn being more efiective than sponge. As with 
platinum, oxidation attains a maximum for a certain temperature 
range and an ammonia concentration range, the temperature being 
the more important factor. Palladium is more efficient than 
platinum with high concentrations of ammonia, 90% oxidation 
being obtained with concentrations up to 11%. With platinum 
foil, oxidation is as efficient at 450° as with palladium foil at 650— 
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700°. Maximum oxidation (92%) occurs, in the case of palladium, 
at 740—780° and, in that of platinum, at 630° (95%). Increase 
in the curvature of the surface of the palladium catalyst gives an 
optimum oxidation temperature of 760°, the effect of surface thus 
being much less than in the case of platinum. When used as a 
catalyst as above, palladium disintegrates and loses its activity 
as a result. E. E. T. 


Measurements of the Vapour Pressures of Nitric Oxide. 
F, A. Henetern and H. Kriicer (Z. anorg. Chem., 1923, 130, 
181—187).—Pure nitric oxide was obtained by the action of 
nitrosylsulphuric acid on mercury, and after several distillations 
the solid was pure white, the liquid having a faint blue colour. 
The temperature control for pressures of 30 to 800 mm. of mercury 
was solid mercury, which when preserved in a vacuum rose in 
temperature 0:05—0-10° per. minute; for pressures from 0-01 to 
3-0 mm. the manometer arm was immersed in a liquid air bath. 
Temperatures were measured by an oxygen vapour-pressure ther- 
mometer. The results were plotted and are. expressed for solid 
nitric oxide by the formula log p=—867-4/7'+10-1466, and for 
the liquid by log p=—681-1/7'+8-4440, p being measured in 
millimetres of mercury and 7’ on the absolute scale; the m. p. 
is 109-4° Abs. at a pressure of 165-7 mm., from which and the 
critical pressure (64 atm.) the heats of sublimation and vaporis- 
ation at the melting point are calculated as 3980 and 3080 cal., 
respectively; the latent heat of fusion is therefore 900 cal. The 
b. p. at 1 atm. is 122-4° Abs., at which temperature the latent 
heat of vaporisation is 3024 cal., so that Trouton’s coefficient, 
1/T,, is 24-7, a high value indicating association in the liquid state. 
The Clausius—Clapeyron function p/p . 7 is relatively great; the 
substance therefore shows a very great change of vapour pressure for 
a relatively small change of temperature, and is especially suitable 
for temperature measurements over the range —164° to —145°; 
at —150°, a change of 1° corresponds with a change of 90 mm. 
pressure. 8. I. L. 


Catalysis in Homogeneous Gas Reactions. II. Catalysis 
of Nitrosyl Chloride Formation by Nitrogen Peroxide. 
A. Kiss (Rec. trav. chim., 1924, 43, 68—79; cf. A., 1923, ii, 237).— 
The interaction of nitric oxide and chlorine is not appreciably 
accelerated by small concentrations (1—2%) of nitrogen peroxide, 
but the acceleration is considerable with about 10% of that com- 
pound. Measurements were made of the reaction velocity with 
varying concentrations of nitrogen peroxide at 18° in the manner 
previously described (loc. cit.). There is no doubt that the reaction 
is truly catalytic, with intermediate formation of the compound 
NO,Cl, thus 2NO,+Cl,=2NO,Cl; 
The former reaction is rapid; the latter is slower, and is a true 
gas reaction of the second order. The reactions involved are 
independent of the surface of the reaction vessel and are not 
influenced by light. E. H. R. 
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The Metaphosphates. P. Pascat (Bull. Soc. chim., 1923, 
[iv], 33, 1611—1627)—A republication in fuller detail of work 
previously described (A., 1923, ii, 489, 563). H. J. E. 


Insoluble Alkali Metaphosphates. P. Pascat (Compt. 
rend., 1924, 178, 211—213).—The decomposition, by heat, of sodium 
dihydrogen phosphate, or of sodium ammonium hydrogen phos- 
phate, affords the acid pyrophosphate, Na,H,P,0,, some meta- 
phosphate also resulting if the temperature is allowed to rise too 
rapidly. With control of heating, definite products are always 
obtainable. At 250°, the acid pyrophosphate first formed begins 
to pass into an insoluble metaphosphate, this change being complete 
in an hour at 355°. The metaphosphate is stable up to about 
477°, passing into trimetaphosphate, apparently irreversibly, at 
higher temperatures. At 510°, 97% of metaphosphate passes into 
trimetaphosphate in an hour. As shown previously (this vol., ii, 
39) hexametaphosphate is formed at still higher temperatures. 
The metaphosphate is scarcely affected by boiling water or by 
saline solutions. 

A second metaphosphate is formed on heating sodium methyl 
(or ethyl) phosphate to redness, the friable product being washed 
with water to remove trimetaphosphate. Crystals so obtained are 
used to inoculate metaphosphate prepared as follows: hexa- 
metaphosphate is superfused at 550°, inoculated with the above 
crystals, and cautiously heated to aid crystallisation. In this 
way, a completely crystalline, insoluble metaphosphate is obtained 
(m. p. 809—811°). It is only affected by heat if it contains tri- 
or hexa-metaphosphate, when fusion affords a soluble salt. The 
metaphosphate dissolves in water, in presence of traces of soluble 
pyro- or meta-phosphates to give the viscous, colloidal liquids 
described previously (loc. cit.). The elasticity observed with hexa., 
penta-, and deca-metaphosphates by various authors is due to the 
presence, in these salts, of the metaphosphate. The latter appears 
to be closely related to the hexametaphosphates, since in the solid 
or liquid states it gives the same complexes as the latter with 
iron and uranyl salts, with simultaneous loss of viscosity. 


E. T. 


The Dissociation Constant of Boric Acid. E. B. R. 
PripEavux and A. T. Warp (J. Chem. Soc., 1924, 125, 69—71).— 
The apparent dissociation constant of boric acid (uncorrected for 
incomplete ionisation) is calculated from the hydrogen-ion con- 
centrations given in the literature, supplemented with determin- 
ations in the more dilute solutions. The constant varies for borax 
solutions from 5x10 up to nearly 1x10° in 0-25M- and 
0-02M-solutions, respectively. The constant diminishes with in- 
crease of the degree of neutralisation. Thus for 0-05M-solutions 
12% and 64% neutralised the constants are 8-4 x 10° and 7-1 x 10, 
respectively. Substituting ionic activities for ionic concentrations, 
a limiting true dissociation constant should be obtained which for 
dilute borate solutions is found to be nearly independent of the 
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degree of neutralisation and has a value 5X107!°, which agrees 
closely with the apparent constant in 0-2M and 0-25M solutions. 
J. B. F. 


The Nature of Graphite and Amorphous Carbon. G. 
ASAHARA (Sci. Papers Inst. Phys. Chem. Research, 1922, 1, 23—29, 
and Japan. J. Chem., 1922, 1, 35—41).—The author has established 
the essential identity of graphite and amorphous carbon by the 
X-ray analysis of thirty-four different forms of carbon from 
different sources. The material was ground to a fine powder, 
compressed to a layer of about 1 mm. thickness, and fixed in front 
of a small window of a wooden box containing a photographic 
plate. The interference figure of the material was recorded on the 
plate as concentric rings, the plate cutting the mantles of cones 
of the diffracted rays. Six of the cameras, in which the wooden 
box was placed, were arranged conically, with the vertex in the 
source of the X-rays, facing the X-rays bulb in a shielded box. 
The interference figures thus obtained constitute a continuous 
series, gradually altering from those with six comparatively sharp 
concentric rings of intensity maxima (Type I) to those with an 
indistinct halo of distributed intensity (Type III), those where the 
intensity maxima are not sharply defined but broadened to ill- 
defined bands (Type II) lying between the two extremes. Certain 
forms of graphite, such as Ceylon and Korean graphites, etc., 
gave figures with radial streaks (Type IV), the intensity maxima 
being common to graphites appearing intact. The streaks are to 
be attributed to the fact that these graphites are only ground along 
their flat cleavage faces, and the incident rays fall chiefly and 
almost perpendicularly on these cleavage faces. The angles corre- 
sponding with the six concentric rings, which the diffracted rays 
make with the incident rays, are approximately 14°, 18° 50’, 22° 20’, 
25° 40’, 31°, and 36° 30’, respectively. 

The natural and artificial graphites, however finely they may be 
powdered, have a crystalline structure, as they plainly show 
sharply defined interference rings. Amorphous carbons also gave 
interference figures, but no distinct maxima were observed owing 
to the distributed intensity. The estimated maxima are, however, 
invariably at about 14° and 23°. Carbons produced by the decom- 
position of certain gases or vapours, such as carbon monoxide, 
acetylene, or carbon disulphide, or iron carbide and coal, gave no 
indication of definite crystalline form, but they gave definite 
interference figures which establish their crystalline nature. The 
word “ amorphous ”’ must therefore be replaced by “‘ very minutely 
crystalline ’’ (cf. Debye and Scherrer, A., 1917, ii, 487). K. K. 


The Adsorption of Air by Charcoals at Low Temperatures. 
K. Hayasut (J. Chem. Soc. Japan, 1922, 43, 535—544)—The 
volume of air absorbed at 1 atm. pressure, at —185°, —79°, 0°, 
and the ordinary temperature, by charcoal from twenty-two different 
sources, and by silicic acid gel, was measured. The results, 
together with apparent densities, are tabulated in the AD 
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The Decomposition of Carbon Monoxide. G. Frstrr and 
G. BrupvE (Ber., 1923, 56, [B], 2245—2249).—By the use of a 
catalytic mass consisting of palladium deposited either on activated 
charcoal or on activated silicic acid, the authors have shown that 
the decomposition 2CO=C-+-CO, occurs at quite moderate tem- 
peratures, either with a mixture of equal volumes of hydrogen and 
carbon monoxide or with the pure monoxide alone. Using 
palladium and charcoal and passing a mixture of hydrogen and 
carbon monoxide over it at 100°, up to 16-1% of carbon dioxide 
was obtained; using pure carbon monoxide, 1% of carbon dioxide 
was obtained at 65° and 11% at 110°; by allowing the monoxide 
to remain in contact with the catalyst for sixteen hours, the per- 
centage of dioxide obtained was : at 35°, 0-6% ; 100°, 120%; 240°, 
55%. With palladium deposited on activated silica and dried at 
60°, the following amounts of carbon dioxide were obtained 
(using pure carbon monoxide) : at 35°, 0-7% ; 65°, 3-6% ; 100°, 14-6% 
and 8-8%. In all cases, however, a few per cent. of hydrogen were 
obtained, due to adsorbed moisture in the silica. 

The authors contradict the statement of Orlov (A., 1909, i, 77) 
that a mixture of hydrogen and carbon monoxide when passed 
over a nickel—palladium catalyst yields up to 8-3% of ethylene; they 
regard the reactions obtained as being probably due to small 
amounts of saturated hydrocarbons together with nickel carbonyl. 

F. A. M. 


Gases extractable from Heated Steels, and Reducibility of 


the Oxides of Carbon. N. Parravano and C. R. Det Turco 
(Atti R. Accad. Lincei, 1923, [v], 32, ii, 373—376).—As a general 
rule, de-oxidation of steel is found to result in diminution of the 
proportion of carbon monoxide extractable from the hot metal in 
the usual way. Further, the deoxidising agents commonly used 
in the steel industry are able to reduce both carbon monoxide 
and dioxide at high temperatures. [Cf. B., 1924,176.] T. H. P. 


The Influence of Catalysts on the Production of Potassium 
Perchlorate by the Action of Heat on Potassium Chlorate. 
W. Farmer and J. B. Firtsu (J. Chem. Soc., 1924, 125, 82—87).— 
Potassium chlorate, with which 15% of catalyst is intimately mixed, 
was heated in glass, unglazed porcelain, and quartz tubes, respectively. 
For temperatures between 480° and 550°, the results were similar, 
the period of heating being determined by the temperature of the 
experiment. The yield of potassium perchlorate is not increased 
by the addition of silver oxide, the whole of the silver oxide being 
decomposed before any appreciable amount of perchlorate is 
formed. The addition of cerium and thorium oxides results in 
almost complete decomposition of the chlorate into chloride and 
oxygen, whilst zirconium oxide and glass considerably reduce the 
yield of perchlorate, but increase the yield of chloride and oxygen. 
Aluminium silicate and potassium dichromate considerably reduce 
the percentage of chlorate decomposed. ‘The yield of perchlorate 
1s influenced by the nature of the reaction vessel, being greatest 
for quartz vessels. A mixture of potassium chlorate vn 15% 
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of powdered quartz heated in a quartz tube at 500° for seventy- 
five minutes resulted in the conversion of 59-3% of chlorate into 
perchlorate, 3° of the chlorate being unchanged. J. B. F. 


Revision of the Atomic Weight of Sodium. E. Motzs and 
J. M. Cuavera (Z. physikal. Chem., 1923, 107, 423—435).—The 
authors have converted sodium azide into sodium nitrate, and as 
the result of eight experiments the ratio NaNO, : NaN, is found to 
have a value which lies between the extreme values 1-30731 and 
1-30738. From this the atomic weight of sodium is calculated to 
22-998+-0-002 on the basis that nitrogen has the atomic weight 
14-008. The present value is in full agreement with the value 
found by Richards and Wells (A., 1905, ii, 450) and all other 
modern determinations. The ratio NaNO,: NaN, confirms the 
value 14-008 accepted for the atomic weight of nitrogen. The 
present work confirms once more the statement that the atomic 
weights of carbon (12-005) and sulphur (32-060) derived on the 
basis Na=22-995 by Richards and Hoover and adopted by the 
International Atomic Weight Commission since 1916, are incorrect. 
The values C=12-000, S=32-070 are to be preferred. J. F.S. 


Heat of Formation of Sodium Silicate. C. Matianon (Bull. 
Soc. chim., 1924, [iv], 35, 29—31).—The heat of formation of sodium 
silicate has been determined from the interaction of sodium silicate 
and dilute hydrochloric acid, the following equation being obtained : 
(solid) (dissolved) =SiO,,aq. (precipitate) +-2NaCl+- 


H,O0+-32-8 cal., whence SiO,,aq. 
51-1 cal. ; SiO,,aq (precipitate) cal. ; 
and Si (crystalline)+30+2Na=Na,Si0,+331-4 cal. (Cf. Mulert, 
A., 1912, ii, 626.) K. E. T. 


A Confirmation of Faraday’s Law for Lithium Hydride. 
K. Prrers (Z. anorg. Chem., 1924, 134, 140—172).—The work 
of Moers (A., 1921, ii, 200) which showed that on electrolysis of 
lithium hydride hydrogen is evolved at the anode, has been repeated 
and extended quantitatively, the results being in agreement with 
Faraday’s law. The m. p. of the hydride was found to be 697°; 
it diffused readily through the walls, 3 mm. thick, of the steel tube 
used for the cell, and mechanical difficulties were experienced from 
the great adhesive power of the molten hydride, from attack of 
the iron vessel, and from dissociation at the high temperature. 
Finally, it was found that the solid crystalline hydrate can be 
electrolysed at temperatures much below the melting point, and 
measurements of pressure increases due to hydrogen evolved at 
558° with a current of 2 ampéres at 10 v., after allowance for the 
volume formed by dissociation, showed that Faraday’s law is 
obeyed for a short time, although the evolution rapidly fell off 
for a number of reasons. By an ingenious arrangement, in which 
the hydrogen evolved was allowed to escape into a relatively large 
space, the pressure in which gave by reference to curves previously 
constructed the volumes of gas, it was possible to obtain truly 
quantitative results at temperatures of 630—675°, the average of 
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many experiments giving a yield on the current of 99-5%, and 
many giving the exact figures demanded by theory. 

Metallic lithium free from hydride could not be obtained from 
the cathode, but analyses of the mixtures of hydride and metal 
obtained from the cathode rod showed percentages of lithium 
varying from 55% to 74%. 

The acidic character of hydrogen in lithium hydride is thus 
proved, confirming the work of Moers (/oc. cit.) and the results of 
the X-ray spectrum examination by Bijvoet and Karssen (A., 
1922, ii, 499, 569; 1923, ii, 857). 

In the course of the work, it was observed that, after remaining 
for a few minutes in contact with iron, molten lithium very rapidly 
penetrates it; hence the dissociation of the hydride at high tem- 
peratures in iron vessels is greatly increased by removal of the 
lithium set free, a phenomenon attributed by Ephraim and Michel 
(A., 1922, ii, 58) to the supposed reaction LiH+Fe=LiFe+H. 
After remaining for some time in contact with iron, melted lithium 
or its hydride completely removes carbon, sulphur, silicon, phos- 
phorus, etc. from the iron, which accounts for the difficulties 
encountered by earlier workers, who observed abnormal evolution 
of hydrogen from the hydride heated in steel tubes. From observ- 
ations carried out with knowledge of these facts, it is clear that the 
dissociation pressures observed are abnormal, being influenced by 
the solubility of lithium in its melted hydride. 8. I. L 


Lithium Perborate. R. Buzner Léwy (Bul. Soc. 
Chim. Romania, 1923, 5, 81—82).—Lithium perborate has been 
prepared both by the hydrogen peroxide and the electrolytic 
methods. In the former, lithium metaborate, LiBO,,8H,O (pre- 
pared by fusing lithium carbonate with boric acid, and dissolving 
the mass in boric acid solution), is treated in aqueous solution with 
an excess of hydrogen peroxide at 0°; absolute alcohol is then added 
to the solution. eh ate in a vacuum at 40° yields the per- 
borate as a white, amorphous powder. In the electrolytic method, 
the electrolyte is a solution of 4:5 g. of lithium metaborate and 
13:5 g. of potassium carbonate in 100 c.c. of water, the anode a 
platinum spiral, and the cathode a tube of tin through which 
water at 15° is circulated. A current density of 2 amps./cm.? 
at 6 v. is employed. The maximum yield is obtained after one 
and a half hours. Analysis shows the perborate to possess the 
formula Li,B,O,,2-5H,O. It is stable at the ordinary temper- 
atures, but decomposes above 50°. It is soluble to the extent of 
10-13 g. in 100 c.c. of water at the ordinary temperature. J. W. B. 


The Differences between Mixed Crystals obtained from 
Melted Salts and from Solutions. G. Tammann and W. 
Krines (Z. anorg. Chem., 1923, 130, 229—245).—The study of the 
differences in properties of mixed crystals according to whether 
they are obtained from mixtures of the pure salts in the melted 
state or from solutions (Tammann, A., 1919, ii, 398) has now been 
extended to the investigation of the heats of solution. The 


methods of obtaining and analysing the mixed crystals and the 
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calorimeter devised for the measurements are described, mixtures 
of potassium chloride and bromide, potassium and rubidium 
chlorides, and barium and lead nitrates being employed. By 
interpolation of the results to allow of comparison of mixtures 
of the same compositions, the following conclusions are drawn: 
(1) Mixed crystals obtained from the melted salts (melt crystals) 
have appreciably lower heats of solution than those of the same 
composition from solutions (solution crystals); for mixtures of 
potassium chloride and bromide the differences are 0-4—0-9 cal./g. 
(1—1-5% of the total), for potassium and rubidium chlorides, 
0-5—2-0 cal./g. (1—4%). For the pure salts potassium chloride 
and potassium bromide, fusion has no effect on the heats of solu- 
tion. (2) The heats of solution of mechanical mixtures of the 
salts do not agree with those calculated from the simple mixture 
rule, but are appreciably lower; they are equal to the value for the 
solution crystals for mixtures of potassium and rubidium chlorides 
and lead and barium nitrates, but 1-3 cal./g. smaller for mixtures 
of potassium chloride and bromide. (3) The anomalous double 
refraction of mixed crystals of lead and barium nitrates is not 
connected with the heats of solution, for the latter remain unaltered 
by heating at 340°, whilst the optical anomaly disappears after 
heating at 340°, and does not reappear on cooling. 

From the fact that the solution crystals were generally cloudy, 
and from results obtained by other workers, it appears probable 
that such crystals are not homogeneous in structure: this view 
is strengthened by a consideration of the conditions under which 
separation from solution occurs, especially in view of the fact 
that the composition both of the crystals and of the solution alters 
during the separation. The various examinations which have been 
made of the X-ray spectra of mixed crystals, including hitherto 
unpublished investigations by Wever, show that interference- 
spectra are observed which are identical, not only for solution and 
melt crystals, but also for mechanical mixtures of the components, 
so that these give no information on the differences under dis- 
cussion. The specific gravities of mixed crystals from the melted 
potassium chloride and bromide are considerably lower than those 
calculated from the simple mixture rule (Retger’s rule); owing to 
inclusions, this property has not been determined for the solution 
crystals. The m. p. curves have been constructed for the systems 
potassium chloride and bromide and potassium and rubidium 
chlorides ; the latter system shows a distinct crystallisation interval, 
the former definite solidifying points; the curves for the latter 
fall continuously; that for the former has a minimum at 740°, 
70—80% of potassium bromide. Curves have also been con- 
structed to show the wide variations in composition between the 


mixed crystals and the solutions from which they ot 1 : 


Henry's Law as Applied to Aqueous Ammonia Solutions 
and the Hydrolysis of Ammonium Salts. E. Kiarmann (Z. 
anorg. Chem., 1924, 132, 289—300).—The partial pressures of 
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aqueous ammonia solutions were determined by a modification of 
the dynamic method, for concentrations ranging from 0-5N to 
0:0083N. The results are in agreement with Henry’s law. The 
formation of an aqueous solution of ammonia is represented accord- 
ing to the “quinquevalent” and “quadrivalent” theories, 
respectively, by the equations : 
(i) NH,+H,O=NH,0OH ; NH,OH=NH,'+0OH’. 
(ii) NH3;+H’°=NH, ; H’+OH’=H,0. 

The two theories are developed from the point of view of the law 
of mass action, and the degree of hydrolysis of ammonium acetate 
is calculated. From conductivity measurements of dilute aqueous 
ammonia and dilute acetic acid at 0°, the dissociation constants 
are K%4,0,=1-68 x 10° and x 10°. The conductivity 
and freezing point of aqueous solutions of ammonium acetate were 
also determined. The former is determined exclusively by the 
ions present in solution, whilst the depression in the freezing point 
is determined by the total effect of undissociated salt, electrolytic 
and hydrolytic products. The results for the depression of the 
freezing point exhibit anomalies, and it is not possible to combine 
the results in order to establish the degree of hydrolysis. Partial 
pressure measurements of ammonium acetate solution at 0° show that 
Henry’s law applies for the hydrolytic ammonia formed. J.B. F. 


Electrolytic Preparation of Ammonium Persulphate. 
J. Savauze (Bull. Soc. chim., 1923, 33, [iv], 1738—1761).—An 
extensive investigation of the electrolytic preparation of ammonium 
persulphate by different methods. The preparation may be effected 
either in acid or in neutral solution (chromate method, Miiller, 
A., 1912, ii, 895, ete.). The second method gives the higher yield 
(80—85%), but has many disadvantages. The chromium hydroxide 
diaphragm formed on the cathode (which must be of platinum) 
is very fragile, and dissolves if the solution becomes slightly acid. 
Temperature has little effect on the yield, which is as good at 22° 
as at 8°, whilst the yield is improved if chlorides are added in 
traces. The process can only be followed by measuring (1) the 
gas evolved, or (2) the cathode potential, which necessitates con- 
tinued attention. Another drawback to the method is due to the 
great solubility of ammonium persulphate in neutral or alkaline 
solution. Prolonged electrolysis is needed before the salt separates. 

Electrolysis in acid solution does not require much attention, 
and the ammonium persulphate separates readily. Electrolysis 
may be effected in presence or in absence of potassium ferrocyanide, 
addition of the latter increasing the yield, but giving a product 
slightly contaminated with Prussian-blue, which is difficult to 
remove. The conditions for a good yield (70—75%) are as follows : 
(1) a low temperature, (2) a concentration of sulphuric acid corre- 
sponding with the presence of ammonium hydrogen sulphate, 
(3) a fresh platinum anode (anodic current density, 50 amps. per 
8q. dm.), (4) a platinum cathode and (this being very important), 
the largest possible cathodic current density, and (5) the presence 
of a trace of chloride-ion. E. E. T. 
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Double Decomposition in the Absence of Solvents. V. 
A. G. Brromann (J. Russ. Phys. Chem. Soc., 1924, 54, 625—637; 
cf. A., 1923, ii, 568, 636, 761, 764).—1. The system silver chloride- 
mercuric iodide. The systems previously investigated included 
those formed by mercury halides with the nitrates of a variety of 
metals; such an investigation is rendered difficult by the fact that 
mercuric nitrate decomposes on melting and its behaviour towards 
the chlorides of other metals cannot be studied. The system now 
investigated does not suffer from this disadvantage; the thermal 
effect of the double decomposition is practically zero, and, more- 
over, both mercuric iodide and silver iodide are coloured and thus 
facilitate observation. It has been found that the system does not 
form complex compounds; there is a simple eutectic at 136°. The 
components appear to interact below this temperature in the solid 
state, as evidenced by the change of colour from reddish to orange- 
yellow. The reason for the absence of interaction is to be sought 
in the low ionisation of mercuric iodide; this is proved by the 
results obtained with the system silver iodide-mercuric chloride. 
It is found that the liquidus and solidus curves are in this case 
identical with those previously obtained with silver chloride and 
mercuric iodide, as also is the colour etc. Carefully dried silver 
iodide and mercuric chloride interact on mixing in the cold, the 
colour gradually changing from pale yellow to orange-red. 

2. A new type of reciprocal system. Four-component systems 
can be divided into three categories, of which the most common 
is formed by four independent components (the simplest of these 
is one of four elements). The diagram of state of such a system is 
represented by a regular tetrahedron (Janecke, A., 1908, ii, 808, 
841; 1912, ii, 750, 762). The second category includes reciprocal 
systems in which there is an equilibrium MX-+NY—MY-+NX in 
the liquid state and also, apparently, in the solid state. These 
systems can be formulated as three-phase systems (Jianecke, 
cit.); the best-known examples are those of potassium chloride- 
magnesium sulphate and sodium chloride—potassium sulphate. 

It is now proposed to distinguish a third category, the irreversibly 
reciprocal systems. The difference from the second category con- 
sists in the fact that the reaction is complete in one or other direc- 
tion, the system 2AgI+HgCl, —> 2AgCl+Hgl, affording a good 
example. The systems formed by mercury halides with silver 
and thallium nitrates can also be referred to this group, although 
they could not be examined completely owing to the instability of 
mercuric nitrate. A method of graphic representation of such 
oo is given, and it is pointed out that the three categories have 
the following morphological characteristics : the first gives rise to 
one quaternary, four ternary, and six binary systems; the second to 
one quaternary and four binary, and the third to two ternary and 
five binary systems. G. A. R. K. 


The Energy of Crystallisation of Ignited Gypsum. M. von 
GuasEnapP (Z. anorg. Chem., 1923, 130, 246—252).—The author 
has already shown that the setting of ordinary gypsum which has 
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been ignited at temperatures of 130—200° is due finally to the 
recrystallisation of the soluble hemihydrate, CaSQ,,0-5H,O, in 
the form of the relatively insoluble dihydrate, CaSO,,2H,O. Burnt 
gypsum in the form of small plates or cubes allowed to stand with 
one surface in water, recovered in two hours about one-third more 
than the water originally driven off by heating; after fully drying, 
the increase was exactly equal to the amount originally driven 
off. Microscopical examination before ignition and after regeneration 
(burning and then keeping in water, and finally drying) showed that 
the relatively coarse crystalline structure before ignition had been 
converted into a fine leaf structure, whilst in the powdered con- 
dition the addition of water results in fine needles. Material 
regenerated in lump form is much harder than the original, but 
has a lower specific gravity; originally clear lumps become cloudy. 
If alum solution is used instead of water for the regeneration, the 
final material has a hardness approaching that of marble. These 
changes are attributed to the difficult conditions of recrystallisation 
in the solid lump. 

Small lumps of ignited material exposed to an atmosphere 
saturated with water vapour in a closed space, required from forty 
to seventy-five days to recover the original weight. Microscopical 
examination showed that recrystallisation occurs in this case in 
extremely fine needles, with a greater change in the specific gravity. 
The hardening of pavement gypsum, a variety obtained by heating 
to 1000°, which is accompanied by some loss of sulphur trioxide, 


is very different from the above, the alteration in form of crystal 
being less, and complication is introduced by the formation of 
carbonate from the free lime. 8. I. L. 


Thermal Effects on the Heating Curves of Barium, 
Strontium, and Calcium Oxides and their Carbonates in 
Graphite Tubes. G. TamMann and K. F. GREVEMAYER (Z. 
anorg. Chem., 1923, 130, 205—208).—During the heating of the 
oxides in graphite tubes, an acceleration in the rate of rise of the 
temperature was observed between 700° and 900° with barium and 
strontium oxides, followed in each case by a marked reduction in 
the rate at higher temperatures; the first effect is at temperatures 
at which carbon monoxide and dioxide are formed by oxidation 
of the graphite tube, but the second effect occurs at temperatures 
100° or more below those at which the respective carbonates have 
a dissociation pressure of 1 atm. If, however, the carbonates be 
mixed with soot or charcoal, the temperature at which the reduc- 
tion in the rate of rise occurs is considerably reduced, 7.e., the 
carbonate decomposes at lower temperatures by reason of the 
diminution of the partial pressure of the carbon dioxide due to the 
formation of carbon monoxide ; industrially, charcoal is added to 
barium carbonate in order to causticise it at lower temperatures. 
The acceleration and subsequent decrease in the rate of rise of 
temperature on heating the oxides in graphite tubes are therefore 
due to formation and subsequent dissociation of the rr 
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Hydrates in Aqueous Solution. I. The Beryllium-ion. 
R. Fricke and H. ScutirzpELLER (Z. anorg. Chem., 1924, 131, 130— 
139).—Examination of solutions of beryllium chloride confirms that 
of all bivalent metallic ions in aqueous solution the beryllium-ion is 
the most highly hydrated. Solutions prepared by neutralising the 
pure hydroxide with the equivalent quantity of hydrochloric acid 
have abnormally high conductivities, possibly from the presence of 
some uncombined hydroxide in colloidal solution. The measure- 
ments were therefore made with solutions prepared from the sulphate 
by double decomposition with the equivalent quantity of barium 
chloride. Measurements of the viscosity at 25° of solutions from 
0-:053N to 0-526N gave values greater than for solutions of 
magnesium, zinc, and ferrous salts. Similarly, the molecular 
depression of the freezing point for aqueous solutions has a pro- 
nounced minimum at a concentration of about 0-103N, which is 
considerably less than the corresponding concentrations for solu- 
tions of ferrous and magnesium chlorides. The mobility of the 
beryllium-ion at 25°, as determined from conductivity measure- 
ments, is about 30, the lowest value yet observed for a metallic ion, 
with the possible exception of the histatins. 

The great degree of hydration of the beryllium-ion indicated by 
these measurements is in agreement with the marked deliquescence 
of the chloride, its great heat of solution, and the stability of the 
tetrahydrate, BeCl,,4H,O, which was found to suffer no loss in 
weight even after remaining for six weeks over phosphoric anhydride. 
On the other hand, the volume contraction on dissolution of the 
chloride in water is very small, as calculated from determinations 
of the specific gravity of the anhydrous chloride and of the aqueous 
solutions; in this property, the beryllium-ion is closely analogous 
to the lithium-ion. 8.1. L 


Properties of Magnesite. T. NisHimura and M. Muracui 
(Rikwagaku Kenkyujo Lhé, 1923, 2, 408—419).—The material con- 
tained MgCO, 97-43%, CaCO, 0-68%, mineral matter insoluble in 
acids 1-06%; the salt MgCO.,3H,O was also used. The mode of 
hydrolysis of magnesite in water can be observed under a micro- 
scope by the adsorption of fluorescent dye, such as fluorescein, 
eosin, or curcumin. Crystallised magnesite adsorbs the dye and 
emits fluorescence, whilst the hydrolytic product does not. With 
the synthetic compound, the difference is not distinct. The solubili- 
ties of the natural and synthetic compounds, respectively, in water 
at 20° saturated with atmospheric air (I) and carbon dioxide (II) 
at 1 atm. pressure are: (I) 0-084 g. and 1-56 g. per litre of solu- 
tion and (II) 0-156 g. and 25-70 g. per litre. The solubilities 
of the magnesite in 0-530N-hydrochloric acid, 0-507N-nitric acid, 
and 0-547N-sulphuric acid were measured at 16—-19°; the pro- 
ducts of the velocity constant and a definite surface of the sample 
are 0-0193, 00095, and 0-0014, respectively. For 0-589, 1-034, 
1-526, and 2-585N-hydrochloric acid, the products are 0-0182, 
0-0102, 0-0073, and 0-0056, respectively. The velocity of hydrolysis 
of the magnesite is less than its velocity of solution in about 0-5N- 
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hydrochloric and nitric acids, but larger than that in sulphuric acid 
of almost the same concentration. When the magnesite is covered 
with the hydrolytic product, the solubility velocity in 1-034N- 
hydrochloric acid is one-half to one-third of that of the unhydrolysed 
substance. The presence of 2 mols. of sodium chloride or 
ammonium chloride or 1 mol. of calcium chloride only slightl 
decreases the solubility velocity in about 0-5N-hydrochloric me § 
In the case of magnesium chloride, if the concentration of the salt 
is less than 27%, the solubility velocity of the magnesite in about 
0:-5N-hydrochloric acid is moderately decreased; if, however, the 
concentration is above 28%, a double salt is formed as in the case 
of the synthetic salt (cf. A., 1923, ii, 689), which is practically 
insoluble in about 0-5N-hydrochloric and sulphuric acids. K. K. 


Preparation of Chemically Pure Zinc. (MLiuz.) A. DRESCHER 
(Bul. Soc. Chim. Roménia, 1923, 5, 80—81).—-A saturated solution 
of chemically pure zinc sulphate is treated with sodium amalgam 
at 81°; the zinc amalgam obtained becomes, on cooling, a semi- 
solid, crystalline mass. The crystals are washed and dried, and the 
mercury is removed by slow distillation at 400° ina vacuum. Zinc 
of 99-95% purity remains. J. W. B. 


The Action of Hydrogen Peroxide on the Precipitation of 
Zinc Salts with Sodium Metasilicate. A. H. ERDENBRECHER 
(Z. anorg. Chem., 1924, 131, 119—129).—-Solutions of sodium meta- 
silicate in 30% hydrogen peroxide may be obtained containing very 
high proportions of sodium silicate, but cannot be made to deposit 
crystals. If sodium silicate be added to concentrated solutions 
of zine salts in presence of 30% hydrogen peroxide, products are 
obtained in which the proportion of oxygen varies according to the 
concentration from 2-3 to 7-99 ; they are to be regarded as mixtures 
of zine peroxide ahd silicic acid, admixed with zinc silicates and 
other products of reaction, as shown by the similarity of the dis- 
sociation curves with those of zinc peroxide and silicic acid mixtures 
made up for comparison. Precipitation with sodium carbonate gave 
products containing up to 12-:1% of oxygen. Since precipitated 
zine silicate does not combine with hydrogen peroxide, the latter 
may be used to distinguish zinc oxide in presence of the yg 

8.1. L. 


Combining Weight of the Lead of a Vesuvian Cotunnite. 
A. Prorri and D. (Aiti R. Accad. Lincei, 1923, 32, 
ii, 468—472).—If sufficiently pure lead chloride is phenylated in 
accordance with the procedure given by Hofmann and Wold (A., 
1907, ii, 521), the resulting lead tetraphenyl may be perfectly 
purified by alternate crystallisations from benzene and chloroform 
and treatment with absolute alcohol. Treatment with bromine 
vapour alone suffices to convert the lead tetrapheny! quantitatively 
into lead bromide. By this means it is found that the combining 
weight of ordinary lead is 207-192, and that of the lead obtained 
from a sample of Vesuvian cotunnite originating in the eruption of 
1906, 207-050. From these results, together with those of Ross 


| 
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(A., 1908, ii, 9), the conclusion is drawn that the lead of the cotun- 
nite consists of a mixture of ordinary lead with about 12% of 
uranium-lead. 

No explanation is advanced for the slight divergence of the value 
found for the combining weight of ordinary lead from the accepted 
value, namely, 207-20 (cf. A., 1915, ii, 455, 456). T. H. P. 


The Solubility of Lead Chloride and Lead Bromide in 
Aqueous Solutions of the Chlorides of the Alkali and Alkaline- 
earth Metals. W. Herz and M. HeLtesranpt (Z. anorg. Chem., 
1923, 130, 188—198).—As a preliminary to the work, various 
methods for the determination of lead in presence of alkali and 
alkaline-earth metal halides were examined, and precipitation with 
sodium cyanide in the cold was found most suitable; the precipitate 
was dissolved on the filter with cold nitric acid, and the metal 
precipitated as sulphide by ammonium sulphide and weighed as 
sulphate. The solubility of lead chloride in solutions of the chlorides 
and bromides of sodium, potassium, calcium, strontium, and barium, 
in concentrations up to about 4N, was found to obey the same 
general rule, declining to a minimum in solutions of concentrations 
about or below N/1, and then rising again (cf. von Ende, A., 1901, 
ii, 241); it is greater in solutions of the bromides than in those 
of the chlorides of equivalent concentrations. The curves plotted 
from the results lie very close together for the interval of diminish- 
ing solubility, 7.e., the kation plays only a small part, but as the 
solubility increases again the curves diverge. The effect of the 
kation in solutions of the chlorides up to 3-6N is in the order K, 
Ca, Na, Sr, Ba, and above 3-6N, K, Ca, Sr, Na, Ba, the last being 
most effective; for solutions of the bromides the effect is the same 
as in the second order, but greater, so that the solubility of lead 
chloride in a strong bromide solution may be greater than in pure 
water. The solubility of lead bromide in these solutions is very 
similar. 8.1. L. 


The Equilibrium between Lead Chloride and Iodide and 
some Alkali Chlorides and Iodides in Aqueous Solution. 
(Mmz.) N. Demasstnux (Ann. Chim., 1923, [ix], 20, 233—296).— 
The systems previously studied, lead chloride—potassium chloride- 
water (A., 1914, ii, 185), lead chloride-ammonium chloride—water 
(A., 1913, ii, 409), lead chloride-sodium chloride—water (A., 1914, 
ii, 271), lead iodide—potassium iodide—water, and lead iodide- 
ammonium iodide—water (A., 1923, ii, 565), are dealt with in detail 
and supplemented by a description of the system lead chloride— 
lithium chloride~water, which behaves in an analogous manner to 
the system lead chloride-sodium chloride—-water (loc. cit.). A 
general survey of the results obtained shows that, from the point of 
view of double salt formation, the alkali chlorides form two distinct 
groups. Potassium and ammonium chlorides each form two 
compounds with lead chloride, one series having the general formula 
2PbCl,,MCl. The second pair of compounds do not possess the same 
type of composition, their formule being PbCl,,KCI,4H,O and 
PbCl,,2NH,Cl, respectively. Moreover, the latter substance is 


a 
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stable only above 75°, whilst the former can exist at a considerably 
lower temperature. The potassium analogue of the compound 
PbCl,,2NH,Cl has been prepared by other methods (cf. Lorenz 
and Ruckstuhl, A., 1906, ii, 853), but was not detected in the 
course of the work described. The chlorides of sodium and lithium 
are differentiated from those of potassium and ammonium in their 
action on lead chloride in that they do not yield with that substance 
compounds capable of detection by solution methods. However, 
the solubility of lead chloride increases considerably in the presence 
of a concentrated solution of sodium or lithium chloride, a possible 
explanation being the formation of complexes in solution. The 
compounds of lead iodide with the iodides of potassium and 
ammonium do not give the characteristic reactions of lead salts or 
of iodides with the ordinary reagents; in this respect they differ 
from the double chlorides described, which behave towards reagents 
as mixtures of chlorides. H. J. E 


Evolution of the Molecule of Cupric Hydroxide in Aqueous 
Suspension. (MLLE.) 8. Vert (Compt. rend., 1924, 178, 329—330). 
—The molecular coefficients of magnetisation of the following four 
substances have been compared: (1) Freshly prepared blue cupric 
hydroxide; (2) the oxide obtained by igniting (1); (3) the brown 
hydroxide obtained by warming (1) in presence of water; and (4), 
the oxide obtained by igniting (3). The coefficients of (3) and (4) 
are approximately equal and less than that of (2), which is about 
a third of that of (1). The change of colour from blue to brown is 
therefore not due, as usually supposed, to simple dehydration. 

E. E. T. 


The Reaction between Copper and Nitrogen Peroxide. 
J. R. Park and J. R. Partineton (J. Chem. Soc., 1924, 125, 72— 
82).—When nitrogen peroxide is passed over specially prepared 
copper, the latter is oxidised to cuprous oxide, with the evolution 
of heat, the nitrogen peroxide being reduced to nitric oxide; 
2Cu + NO, = Cu,0+ NO. The cuprous oxide then adsorbs 
about 33% of nitrogen peroxide. The actual amount of nitrogen 
peroxide taken up is variable, although the mean value of the atomic 
ratio O/N is practically 3. The results are consistent with the 
formation of cuprous oxide and a subsequent adsorption complex 
yNO,,xCu,O. The properties of the substance are not in agree- 
ment with the formula Cu,NO, as suggested by Sabatier and 
Senderens (A., 1893, ii, 374) or Cu,(NO,). as suggested by Tartar 
and Semon (A., 1921, ii, 336). No oxygen or nitrogen is evolved 
on the decomposition of the nitro-copper by heat. With water, 
nitric oxide is evolved and a solution of cupric nitrate with a little 
nitrite is left, a result which may be explained by the following 
reactions : 


(i) 2NO, + H,O = HNO 


4+ HNO,; (ii) 3HNO, — HNO, + 
2NO+H,0; (iii) 


A little cupric nitrite will be formed by the action of undecom- 
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posed nitrous acid. The residue of copper found by previous 
workers had evidently escaped reaction, since the product only 
contained 27% of the nitrogen and oxygen as a maximum. At 
65—70°, the whole of the nitrogen peroxide is removed by an inert 
solvent such as carbon tetrachloride, leaving a residue of cuprous 
oxide. This indicates that the nitrogen peroxide is adsorbed and 
not chemically combined. J.B. F. 


The Reaction between Solutions of Complex Cupric Salts 
and Potassium Cyanide. R. Lana (Z. anorg. Chem., 1923, 130, 
151—160).—Two chief factors are involved in the reaction, the first 
being a reduction of the cupric salt to the cuprous state, and the 
second the formation of a cyanide complex, in which the ratio 
CN/Cu may vary from less than 2 to 4; both these factors are 
strongly influenced by the cyanide-ion concentration, which is in 
turn effected by the temperature and by the hydroxyl-, hydrogen-, 
ammonium-, etc. ion concentration, so that no stoichiometric 
relation exists. The decolorisation of an ammoniacal solution of a 
cupric salt by addition of potassium cyanide is certainly due to the 
formation of a complex cuprous cyanide, but no definite complex 
formula can be deduced; the conclusion of Treadwell (A., 1904, 
ii, 172) that the variation in the amount of cyanide required, 
observed in the presence of ammonium salts, is due to back-form- 
ation of cyanide varying with the alkalinity of the solution, is not 
supported. Even in strongly alkaline solutions, it is shown that 


this back-formation of cyanide is extremely slight, and its effect 
on the quantitative aspect of the reaction is entirely masked by the 
factors discussed. 8.1. L. 


Power of Spontaneous Transformation of Yellow Mercuric 
Iodide. A. Damiens (Compt. rend., 1924, 178, 326—328).— 
Crystals of red mercuric iodide, with an area of about 0-7 sq. cm., 
were heated at 155° until completely yellow, chilled to definite 
temperatures, and observations made of (a) the time, in seconds, 
required for the appearance of the first‘red particle, and (b) thenumber 
of red particles visible three seconds later. The lower the temper- 
ature of chilling (for temperatures down to 40°), the smaller the 
value of a and the larger that of b. Chilling to temperatures a little 
below 40° made 6 too large to measure. Chilling from 155° to — 80° 
was not accompanied by an appearance of the red form, but on 
suddenly warming to the ordinary temperature, general conversion 
to the red form rapidly occurred, this effect being intensified if 
chilling was effected to liquid air temperatures (cf. also A., 1923, 
ii, 864). E. E. T. 


The Electrolytic Conductivity of Molten Scandium Chloride. 
W. Birtz and W. Kuemmo (Z. anorg. Chem., 1923, 134, 22—26).— 
The scandium chloride was melted under pressure in a quartz 
apparatus in order to avoid loss by sublimation. The m. p. was 
939°. The specific conductivity was found to be 0-51 at 959°, 
0-55 at 969°, 0-57 at 981°, and 0-59 at 991°. A marked decrease 
in conductivity was observed as the molten salt solidified on cooling. 
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The observed results resemble those of thorium chloride rather 
than those of aluminium chloride, the conductivity of the last- 
named being from 10 to 10° times as much. W. H.-R. 


Cerium, Mixed Cerium Metals, and Hydrogen. A. 
SreveRTs and G. (Z. anorg. Chem., 1924, 131, 
65—94).—The metals examined were (1) cerium, containing 94-9% 
of Ce, 4-2% of other cerium metals, and the remainder iron and 
silicon; (2) a mixed metal containing 53-8% of Ce, about 44% of 
other cerium metals, mostly lanthanum, and the remainder 
aluminium; (3) a mixed metal containing 10-2% of Ce, 84:3% of 
other cerium metals (mostly lanthanum), some iron, aluminium 
and silicon, and (4) a cerium—manganese alloy, Ce: La: Mn= 
83-5: 9-0: 7-5. These samples absorb nitrogen extremely slowly, 
even when molten. Hydrogen is not absorbed until the temper- 
ature exceeds 300°; if, however, the metal has been previously 
melted in a vacuum, it absorbs hydrogen very rapidly even at 
normal temperatures. The mixed metal (3) absorbs hydrogen 
very rapidly even without previous heating; after previous heating, 
the absorption is even more rapid, ceasing only when the metal is 
cooled in mixed ether and solid carbon dioxide, and starting again 
if the temperature is allowed to rise to —10°. Traces of nitride 
in the metals reduce the speed of absorption, and larger quantities 
are inhibitory. 

The products saturated with hydrogen at 20° are greyish-black 
powders, that from (1) being spontaneously inflammable. Samples 
(1) and (2) gave products containing 1-89% of hydrogen; (3) gave a 
product containing 1-94% of hydrogen; the formule CeH, and 
LaH, require 2-11 and 2-13%, respectively. By plotting the 
pressures as ordinates against the volumes of gas absorbed at 
800° as abscissz, curves are obtained consisting of a slowly rising 
portion, continuing in an almost horizontal line, and finally rising 
very sharply; at 600° and lower temperatures, the horizontal 
portion disappears. The volumes absorbed vary with the previous 
history of the sample, being continuously lessened by repeated 
heating and cooling. The final sharply rising part of the curves 
is of the form m=K,+K,1/p, where m is the volume absorbed 
by 1 g., p the pressure, and K, and K, are constants depending on 
the temperature and previous treatment. 

The curves are similar to those obtained by Hoitsema and Rooze- 
boom for the system palladium—hydrogen and suggest the form- 
ation of two non-miscible solid solutions; they furnish no support 
for the view that hydrides CeH, and LaH, are formed. S. I. L. 


Rare Earths. XV. Search for Element Sixty-one. L. F. 
YntTemMa (J. Amer. Chem. Soc., 1924, 46, 37—39).—An account of 
experiments undertaken to detect the presence of an element of 
atomic number 61 which was shown by Moseley (A., 1914, ii, 326) 
to lie between neodymium and samarium. The materials investi- 
gated were pure neodymium oxide, pure samarium oxide, the 
oxides of intermediate fractions between the two pure oxides, and 
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intermediate oxides from a gadolinite fractionation and a fergusonite 
fractionation. The are spectrum showed that the five faint lines 
3305-8, 3329-1, 3342-5, 3378-0, and 3379-2 A. were found in both 
pure neodymium and pure samarium oxides. The X-ray absorp- 
tion spectra were found to give the K absorption limit for samarium 
easily, but on mixing with 5°, of neodymium oxide the correspond- 
ing value for this element was not obtained. Consequently, the 
method was abandoned, since the missing element is not likely 
to be present to so large an extent as 5%. With the primary 
X-ray emission spectrum, it is shown that 0-1% of impurity can be 
detected in the case of the pure oxides of neodymium and samarium, 
and that if the element 61 is present in these substances it is present 
to a still smaller extent than 0°1%. Hence whilst the spectroscopic 
evidence indicates that the element of atomic number 61 may be 
associated with neodymium and samarium, X-ray analysis of 
material from various sources has given no evidence of the presence 
of this element. J.F.S. 


Constitution and Evolution of Precipitates of Alumina. 
P. Pascat (Compt. rend., 1924, 178, 481—483).—From measure- 
ments of the magnetic susceptibilities of specimens of alumina 
precipitated under various conditions, the author concludes that 
(1) the precipitate (a gel) formed by the addition of aqueous ammonia 
to an aluminium salt consists originally of anhydrous alumina; 
this at length is converted into the hydrate, Al,0,,3H,O, which 


is unstable and is not identical with the crystalline hydrate; (2) the 
aluminium in solutions of aluminate is largely present in the colloidal 
state; (3) in no case does hydrated alumina consist of the true 
hydroxide, Al(OH);. The conclusion is drawn that it is impossible 
to have more than a certain number of hydroxyl groups attached 
to the same atom, without the occurrence of dehydration, as with 
carbon compounds. A. B. H 


Clays. V. Action of Heat. O. Boupovarp and J. Lerranc 
(Bull. Soc. chim., 1923, [iv], 33, 1627—1640).—The authors have 
studied the dehydration of twenty-seven specimens of clay from 
nine distinct sources. The temperatures of experiment ranged 
from 182° to 800°, and the results obtained are tabulated to show 
both percentage and molecular loss of water. Graphic represent- 
ation of the dehydration as a function of temperature indicates 


that the loss of combined water occurs between 450° ag 


The Formation of the Green Manganous Sulphide. A. 
MickwitTz and G. Lanprsen (Z. anorg. Chem., 1924, 131, 101— 
118).—The work of Villiers (A., 1914, ii, 658) and of Fischer (A., 
1915, ii, 462), whilst confirming that the rose-coloured sulphide is 
always precipitated first, and is not converted into the green form 
if precipitation has been effected with sodium or potassium sul- 
phides, has not removed the uncertainty left by earlier workers 
as to the conditions for obtaining the green form. It is now found 
that the sole condition is the presence of free ammonia before the 
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addition of the ammonium sulphide. If no free ammonia be present, 
the rose-coloured sulphide precipitated by ammonium hydrogen 
sulphide contains more sulphur than is required by the formula 
MnS, and its composition is better expressed by the formula 
H,Mn,§,; in presence of free ammonia, the formula is (NH,)HMn,§,, 
and this rose-coloured precipitate slowly passes into the green 
form, MnS, giving up (NH,)SH to the mother liquor. 8. I. L. 


Mechanism of the Reduction of Permanganate and its 
Physico-chemical Basis. VIII. Kinetics and the Hydroxyl- 
ion Influence in the Stepped Reaction Manganate-Formalde- 
hyde-Formate. J. Hotuvura (Z. physikal. Chem., 1923, 107, 333— 
346; cf. A., 1923, ii, 864; this vol., ii, 115)—A continuation of 
previous work. The velocity equations have been deduced for the 
stepped reaction manganate—formaldehyde-formate, for the special 
case where a tenfold excess of formate is used. The consequence 
of this condition on the secondary reaction has been deduced ; 
this allows of a simple mathematical treatment, and in consequence 
of the ease with which the second partial reaction of the whole 
process can be isolated (MnO,’’+ HCO,’=MnO,+CO0,”+0H’), also 
allows of the calculation of the velocity constant of the first partial 
reaction (MnO,”+-H*CHO=Mn0O,+H:CO,’+0OH’) from the con- 
centration of the manganate and from the known velocity constants 
of the reduction of manganate by formate. The velocity equations 
obtained have been tested in a series of measurements with different 
hydroxyl-ion concentrations and found to represent the facts. 
In addition to the retardation previously found, which is propor- 
tional to the square root of the hydroxyl-ion concentration, a second 
retardation has been found which is directly proportional to the 
hydroxyl-ion concentration. The two retardations take place side 
by side. It is probable that the cause of the second retardation 
is the formation of the anion, H,C(OH)O’, which is produced by a 
neutralisation process with the formaldehyde and reacts more 
slowly with the manganate than formaldehyde itself. The temper- 
ature coefficient of the reduction of manganate by formaldehyde at 
an alkalinity of 0-1N is found to be 1-85. J. F.S. 


Temperature Periods in the Emission of Occluded Gases 
from Iron. G. Bore.ius and F. Gunneson (Nature, 1923, 113, 
82—83).—In addition to properties known to exhibit a periodicity 
as a function of temperature, the speed with which occluded gases 
are removed from iron on rise of temperature is also periodic. 
Experiments with electrolytic iron containing occluded hydrogen 
or nitrogen showed that an accelerated emission of gas takes place 
more or less in the neighbourhood of the hundreds on the centi- 
grade scale. A. A. E. 


Decomposition of [Iron] Pyrites by Heat. (MLLE.) G. 
Marcuat (Bull. Soc. chim., 1924, [iv], 35, 43—47).—A study of 
the dissociation of iron pyrites (into ferrous sulphide and sulphur) 
in a vacuum and in an atmosphere of nitrogen. In a vacuum, 
dissociation begins at 500°, is much more rapid at 550°, and, at 
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670—680°, is complete in eight hours, large pieces of pyrites under- 
going disintegration during the process. At 700—800°, the sulphur 
condenses in a well-defined form, and possibly could so be extracted 
from pyrites on the large scale. At 850°, dissociation is complete 
in two hours. At higher temperatures (1200°), the residue is a 
mixture of ferrous sulphide and (a little) iron. . 
In an atmosphere of nitrogen, dissociation is very “— ° 850°. 
Definitions of Steel and Cast Iron. K. Honpa (Rikwagaku 
Kenkyujo Ihé, 1923, 2, 405—407).—The author has defined steel 
and cast iron from the content of carbon in them. The maximum 
amount of carbon contained in iron as a solid solution at the ordinary 
temperature is 0-035%, and that of carbon dissolved in iron at high 
temperature is 1-7%; this figure has a distinct meaning on the 
equilibrium diagram of iron and carbon. Steel is therefore defined 
to be an alloy of iron and carbon, which contains 0-035—1-7% of 
carbon. Cast iron is defined to be an alloy of iron and carbon, 
which contains more than 1-7°% of carbon. K. K. 


The Solidus Curve of Austenite. G. AsaHara (Rikwagaku 
Kenkyujo Ihé, 1923, 2, 420—425).—The author has determined 
the solidus curve of austenite by the quenching method. The 
sample was prepared from “‘ Armco” iron and sugar carbon, the 
content of carbon being 0-46, 0:48, 0-58, 0-95, and 1-44%. The 
sample was quenched at 1134—1408°, cooled rapidly by throwing 
into cold water, and microscopically examined. The curve occupies 
a higher position than that of Gutowsky (Metallurgie, 1909, 731) 
and far lower than that of Carpenter and Keeling (J. Iron and 
Steel Inst., 1904, 1, 224). K. K. 


. Derivatives and Reactions of Iron Pentacarbonyl. H. 
FREUNDLICH and E. J. Cuy (Ber., 1923, 56, [B], 2264—2267).— 
The observations of Dewar and Jones (A., 1906, ii, 89 ; 1907, ii, 266) 
on iron pentacarbonyl, iron tetracarbonyl, and iron nonacarbonyl 
were confirmed, except that the pentacarbonyl was found to react 
with iodine on exposure to light or on heating in alcoholic solution. 
All three carbonyls are diamagnetic, the values for their mag- 
netic susceptibilities being: Fe(CO);, x=—0-51 Fe,(CO),, 
x=—0°37 x 10%; Fe(CO),, «=—1-:3x10% (approx.). 

The best method for preparing iron tetracarbonyl was found to 
be by heating the pentacarbonyl for some time, in absence of air, 
with a slight excess of concentrated sodium hydroxide or ammonia 
solution; the carbonyl dissolved to a brown solution, which was 
treated with excess of ammonium sulphate and extracted: with 
ether. The red, ethereal solution was dried with copper sulphate 
and the solvent removed by distillation, the characteristic green 
crystals of iron tetracarbonyl remaining. The brown solution of 
the pentacarbonyl in alkali was found to contain a number of 
complex iron compounds which possess strong reducing properties. 
A red substance was isolated in dichroic needles, but has not yet 


been obtained sufficiently pure for analysis. It meate powerful 


reducing properties. A.M 
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The Magnetisation of Alloys of Nickel and Electrolytic 
Chromium. J. SAFRANEK (Compt. rend., 1924, 178, 479—480). 
—The author has studied the magnetic properties of alloys of pure 
nickel and electrolytic chromium. Accepted values of the con- 
stants for nickel were confirmed. For chromium, the susceptibility 
was found to be independent of the magnetic field between 2000 
and 14,000 gauss and of the temperature between 100° and 600°, 
and to have a value of 4-31 x10. The reciprocal of the suscepti- 
bility of the alloys plotted against temperature gives a straight 
line becoming concave towards the axis of 7’ at higher temper- 
atures. The various magnetic constants are found to be linear 
functions of the composition. 

The specific magnetisation at the absolute zero for different 
alloys has been found by extrapolation, and was zero for 13% 
chromium content, corresponding with CrNi,. Such a compound 
has not been isolated, and microscopical observations have shown 
these alloys to be solid solutions. A. B. H. 


The Hardness of Mixed Crystals of Copper—Nickel and 
Iron-Nickel Alloys at Temperatures up to the Melting Point. 
F, SAUERWALD [with K. Knenans] (Z. anorg. Chem., 1923, 131, 
57—64).—Metallic solid solutions are characterised by an increase 
in hardness as one metal dissolves in another, the relation between 
hardness and composition being expressed by a graph with a well- 
defined maximum in the region of middle composition. The 
author’s experiments show that this rule also applies to the hard- 
ness of solid solutions at high temperatures, in the case of copper— 
nickel and iron-nickel alloys, the hardness being tested up to 910° | 
for the copper-nickel and up to 1230° for the iron-nickel alloys, 
in both of which cases a single series of solid solutions is present at 
high temperatures. The hardness is measured by an indentation 
method, a steel ball attached to a bar being allowed to fall on to 
the specimens. At low temperatures, the iron-nickel results are 
complicated by the presence of more than one ae ss 


Nickel Hydride and the Mechanism of Hydrogenation using 
a Nickel Catalyst. W.ScHLENK and T. WEICHSELFELDER (Ber., 
1923, 56, [B], 2230—2234).—Anhydrous nickel chloride, on treat- 
ment with an ethereal solution of a Grignard reagent such as mag- 
nesium phenyl bromide, reacts rapidly forming a dark brown sol 
containing nickel in colloidal solution. This solution absorbs 
hydrogen readily, the nickel being precipitated as a flocculent, 
deep black sediment leaving a clear solution. Measurement of 
the volume of hydrogen absorbed indicates that a compound of 
the formula NiH, is formed, but on separating the black product 
and drying it in a current of hydrogen it was found to possess 
exactly the formula NiH,. On treatment with alcohol, the black 
precipitate at once begins to evolve hydrogen, although it is quite 
stable in contact with ether. This is accepted as further evidence 
that the usual processes of catalytic reduction in presence of nickel 
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are essentially chemical, due to the formation of nickel hydride, and 
are not merely adsorption phenomena. F. A. M. 


Chromium-—Copper-—Nickel Alloys. E.Srepscuuae (Z. anorg. 
Chem., 1924, 131, 173—190).—Of the three binary systems, those 
of copper-nickel and chromium-nickel have already been investi- 
gated; the first shows complete miscibility in both the liquid 
and solid states, the melting and freezing-point curves running 
continuously between the melting points of the pure metals, whilst 
the system chromium-—nickel is homogeneous in the liquid phase, 
with a series of mixed crystals in the solid state, the curves showing 
a deep minimum at 1300°, 40—42% of nickel. The system copper- 
chromium has now been examined thermally and microscopically ; 
there is only partial miscibility in the liquid state, with a eutectic 
near the copper end (1-5% Cr, 1076°), the limits within which a 
mixture of two liquids is formed being 37% to 93% chromium, 
above 1470°. In the solid state only heterogeneous mixtures of 
two crystal species are obtained, chromium and the eutectic rich 
in copper. 

The triangular and solid diagrams for the ternary system have 
been worked out, and as might be expected from the binary systems, 
the heterogeneity of the copper-chromium system is partly removed 
by addition of nickel. Mixed crystals were obtained from alloys 
in the following proportions: Cr: Ni: Cu=(1) 10:80:10; (2) 
10: 60:30; (3) 20:60:20; (4) 30:60:10, and (5) 40:55:5. 
With proportions of nickel below 55%, only heterogeneous systems 
were obtained. Of the alloys, only (1) showed magnetic properties. 
The alterations in composition of the liquid and solid phases during 
crystallisation are worked out in great detail in a number of cases. 

Microscopical examination of the ternary mixed crystals showed 
dendritic inclusions, which may be due to the change from 8£- to 
«-nickel in the solid state. The alloys which solidify as mixtures 
show under the microscope beautifully-formed chromium-nickel 
crystals ina cupreous matrix. Alloys in the region of non-miscibility 
in the liquid state solidify as shown under the microscope in separate 
layers more or less emulsified. 

Alloys of composition (2) and (5) were examined for resistance 
to acids, but were found to be resistant only to concentrated nitric 
acid, also to sodium hydroxide; the influence of chromium in the 
ternary system, therefore, is not apparent in this respect. The 
alloys forming mixed crystals may be mechanically useful, but as 
the samples obtained appeared under the microscope to contain 
inclusions, partly of slag and partly of gas, no detailed measure- 
ments were made. These alloys have a high silvery lustre even 
after exposure to moist air, but on heating become tarnished with 
a dark green oxide. S. I. L. 


Chromium-Molybdenum and Chromium—Molybdenum-— 
Copper Alloys. E. Srepscutac (Z. anorg. Chem., 1924, 131, 
191—202).—Molybdenum dissolves readily in molten chromium 
until the mass contains 25%, of the former; in investigating alloys 
richer in molybdenum, the finely powdered metals were mixed 
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and compressed into briquettes, which were then heated, but for 
proportions cf molybdenum above 50%, the initial solidification 
temperature could not be measured. The curve shows a eutectic 
at 1460°, 22-79% Mo. The liquid is homogeneous, but no mixed 
crystals are formed below 22-7% Mo, the solid consisting of chromium 
crystals and the eutectic mixture ; above this proportion, the solid 
consists of molybdenum crystals containing 2-5°% Cr, and the 
eutectic. The mn are not likely to be mechanically useful; 
those rich in chromium cut glass with remarkable ease. 

The system copper—molybdenum has already been found to be 
pe, Bj in both the liquid and solid states, whilst chromium 
and copper form no mixed crystals, and are only partly miscible 
in the liquid state. In the ternary system, the three metals remain 
separate in the solid state. Electrolytic copper was melted with 
powdered chromium and molybdenum, and the thermal analysis 
carried out in the usual way; no mixed crystals are formed, the 
solids consisting of the three metals, with the eutectics Cr-Mo 
and Cr-Cu. The diagram shows that alloys of copper with up to 
38% of chromium should dissolve up to 8% of molybdenum, whilst 
chromium-molybdenum mixtures should dissolve up to 7% of 
copper. 8. I. L. 


The Ageing of Chromium Hydroxide. Alkali Chromites 
and their Solutions. R. FrRickz and O. WINDHAUSEN (Z. anorg. 
Chem., 1924, 132, 273—-288).—The solubility of pure chromium 
hydroxide (approximately Cr,0,,9H,O) in sodium hydroxide solution 
was determined at the ordinary temperature. From the solubility 
curve and the analysis of the solid phase, the existence of sodium 
chromite in the liquid is concluded. The formation of chromite 
precedes the formation of the hydroxide, With sodium hydroxide 
below 10N, primary sodium chromite is formed, whilst above 10N 
the solution contains also tertiary scdium chromite. Potassium 
chromite is similarly produced; below 8N-alkali only the primary 
chromite is formed, whilst above 8N the solution contains also 
secondary chromite. From solutions of potassium chromite which 
have stood for a long time, needle-shaped crystals of the formula 
Cr,03,3K,0,8H,0 are obtained. 

The ageing of chromium hydroxide was also studied. It is more 
rapid under alkali solution than under water, and the rate of ageing 
increases with increase of hydroxyl-ion concentration. Increase 
of temperature also accelerates the ageing. The ageing is not the 
result of dehydration, and is analogous to the behaviour of beryllium 
hydroxide and the so-called crystalline aluminium hydroxide (cf. 
A,, 1920, ii, 387). The development of crystalline structure is not 
revealed by examination with the micropolariscope, and the 
ageing is attributed to an increase in the size of the particles. The 
subsequent separation of chromium hydroxide from clear chromite 
solutions is the result of the ageing of chromium hydroxide already 
present in the solution in the colloidal state. From cryoscopic 
measurements, the lowering of the freezing point by potassium 
chromite in 1-5N-solution increases with the time of standing, and 
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is due to hydrolysis, resulting in the formation of secondary chromite, 
colloidal hydroxide, and finally precipitated hydroxide. The 
existence of chromite in solution is also demonstrated by potential 
measurements. J. B. F. 


The Action of Chromisulphuric and Ferrisulphuric Acids 
on the Decomposition of Hydrogen Peroxide. J. Poizar (Bull. 
Soc. chim., 1923, [iv], 33, 1606—1611).—The action of chromi- 
sulphuric, chromidisulphuric, chromitrisulphuric, and ferrisulphuric 
acids (cf. Recoura, A., 1892, ii, 783; 1893, ii, 470; 1903, ii, 599, 
600) on hydrogen peroxide of various concentrations was studied, 
and from the results obtained the corresponding values of *the 
velocity constants of the reaction were calculated. The values thus 
found decreased’ with the progress of the reaction; this is ascribed 
to the dissociation of the acids into sulphuric acid and metallic 
sulphate, with subsequent partial hydrolysis of the latter. In the 
case of ferrisulphuric acid, an additional effect is produced by reason 
of the catalytic activity of the liberated ferric ar ie 


The Chlorides of Bivalent Molybdenum, Tungsten, and 
Tantalum. II. Tri-molybdenum MHexachloride [‘‘ Molyb- 
denum Dichloride '’| and its Derivatives. K. Linpner, E. 
Hater, and H. Hetwie (Z. anorg. Chem., 1923, 130, 209—228).— 
The “ dichloride,” Mo,Cl,, is obtained in good yield by heating molyb- 


denum powder in carbonyl chloride at 610—620°; approximately 
90°% of the metal is obtained as dichloride in one operation. Other 
organic chlorine compounds may be used, but the reaction is less 
smooth. The powdered mass, on treatment with ether containing 
5% of ethyl alcohol in an extraction apparatus and subsequent 
evaporation in a vacuum, yields the compound Mo,Cl,,EtOH as a 
light yellow powder stable in air; the alcohol cannot be removed by 
heating in an inert atmosphere without decomposition. Addition 
of alcoholic silver nitrate to the alcoholic solution precipitates 
silver chloride; the mother-liquor deposits the compound 
Mo,Cl,(NO;).,EtOH on keeping, but on immediate treatment of 
the filtrate with ether, the nitrate, Mo,Cl,(NOg)., is obtained. The 
compound Mo,Cl,(NH,).,2EtOH is obtained by precipitating a 
saturated solution of the dichloride with ether and passing 
in dry ammonia; it is a bright yellow powder decomposing 
at 100°. 

The compound H[Mo,Cl,,H,0],3H,0, already described (A., 1922, 
ii, 509), when heated in a stream of hydrogen chloride yields the 
compound Mo,Cl,,H,0; both these substances may be hydrolysed 
in stages, yielding compounds in which the ratio Mo: Cl is 3 : 6, 
3:5, and 3:4; the complex [Mo,Cl,] is stable and not ionisable. 
The chloro-acid, H{Mo,C1,,H. 01,3H, , when treated with pyridine 
and excess of hydrogen chloride in alcoholic solution, gives 
pyridinium salts containing alcohols, which separate as yellow, 
crystalline solids ; the compounds C;H,N,H[Mo,Cl,,H,O],MeOH and 
C,H;N,H[Mo,Cl,,H,O],EtOH are described, the former being 
dimorphous. If the reaction is carried out in amyl alcohol, the 
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alcohol-free pyridinium salt, C;H;N,H[Mo,Cl,,H,O], is obtained ; 
recrystallisation from the lower alcohols gives the alcoholate 
salts. Other alcohols give analogous products. From the mother- 
liquors, and by varying the reaction conditions, a series of com- 
pounds in the anion of which the ratio Mo:Cl varies from 
3:7 to 3:9 may be obtained, but these were not more closely 
examined. In presence of a large excess of hydrogen chloride, the 
compounds 
and (C;H;N);H,;MoCl,,C;H,,OH were obtained, from which on 
heating the compound O,H,N,H(Mo,(1,) is formed. 

By treating solutions of the chloro-acid in the minimum quantity 
of hydrochloric acid with concentrated solutions of metallic chlorides, 
the salts K[Mo,Cl,],3H,O and NH,{Mo,Cl,],1°5H,O, and their 
anhydrous compounds were obtained; the pyridine compound, 
C;H;N,H[Mo,Cl,], readily forms alcohol-additive products, and 
similar compounds are obtained with aniline, carbamide, ethylene- 
diamine, and triaminopropane. 

The hydroxide, Mo,Cl,(OH),, described by Blomstrand (J. pr. 
Chem., 1859, 77, 96) on treatment with hydrobromic acid yields an 
acid, H[{Mo,Cl,Br,,H,0],3H,O, which readily passes into the 
compound Mo,Cl,Br,,H,O. With a large excess of hydrobromic 
acid the compound H,{Mo,Ci,Br,,4H,0],2H,0 is obtained. Salts of 
these bromine-substituted chloro-acids are obtained by the methods 
described above; the pyridine compound, 

and its derivative, C;H;N,H[Mo,Cl,Br,], and the potassium salt, 
K,Mo,,Cl,,Brs,16H,O, and the corresponding anhydrous salt are 
described. 

Blomstrand’s crystalline hydroxide (loc. cit.) has now been shown 
to have the formula [Mo,Cl,,2H,O](OH),,6H,O; at 35°, it loses 
5H,0, at 67—100°, 6H,0, and at 200—300°, 7H,O ; the final product, 
which resists further dehydration, has the composition 

[Mo,Cl,,2H,0]O, 
and is dark brown; it dissolves completely without residue in 
aqueous ammonia. An analogous series of amorphous hydroxides 
is described, which yield the same end-product on dehydration. 
Modified hydrolysis of the chloro-acid yields hydrated products of 
the compound Mo,Cl,°OH ; hydrolysis with very little water yields a 
chloride, [Mo,Cl,,2H,O]Cl,,2H,O, which on dehydration yields 
[Mo,Cl,,2H,O]Cl,, in which compound two chlorine atoms are 
ionisable and replaceable by other anions. 

Determinations were made of the molecular weight of the pyridine 
salt, C;SH,N,H[Mo,Cl,,H,O], from the depression of the freezing 
point of nitrobenzene ; the average of three readings gave 717, the 
formula requiring 634. 8. I. L. 


Compounds of Tervalent Molybdenum and Tungsten. 
A. Rosennem and T. H. Li (Ber., 1923, 56, [B], 2228—2230).— 
Double chlorides of tervalent molybdenum were obtained by 
electrolysing: strongly acid solutions of molybdic acid, using a 
mercury cathode, adding suitable chlorides to the deep purplish-red 
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solution, and evaporating, the double chlorides of the general 
formula R,MoCl, separating in red needles. The following chlorides 
were isolated and analysed: K,MoCl,; 
and the ethylenediammonium salt, 
(C,H The crystalline aniline salt was not 
obtained in a pure state. The following double bromides were 
obtained as deep blood-red crystals by similarly electrolysing a 
solution of molybdic acid in hydrobromic acid : (NH,),MoBr;,2H,0 ; 
(C;H,N),;MoBr,,4H,O. Two purplish-red double fluorides prepared 
analogously had the following formule: (NH,),;Mo,F,,2H,O; 
K,Mo,F,,2H,O. Compounds of tervalent tungsten are under 
investigation; the following compounds are noted: KWF,,H,0; 
(NH,)WF,,H,O. F, A. M. 


The Precipitation of Tungstic Acid. J. A. M. van Liempr 
(Rec. trav. chim., 1924, 43, 30—35; cf. A., 1923, ii, 867).—A com- 
parison was made of the rate of precipitation of tungstic acid from 
sodium tungstate solution by different acids, using an optical 
method similar to that used by Lottermoser for a similar investi- 
gation (A., 1915, ii, 267). The increasing opacity of the solution is 
measured by passing a beam of light from a constant source through 
the solution under examination to a light-sensitive cell which is 
connected to a galvanometer. The results obtained are influenced 
considerably by the method of mixing the two solutions. When 
the tungstate solution is added drop by drop to the acid, the rate 
of precipitation appears to depend on the degree of dissociation 
of the acid. Thus 0-25N-nitric, perchloric, and hydrochloric acids 
showed very nearly identical precipitation curves, whilst 0-25N- 
sulphuric acid showed a much more extended period of induction, 
before precipitation started. This last curve, however, was very 
similar to that given by 0-18N-hydrochloric acid, the dissociation 
of which is about equal to that of 0-25N-sulphuric acid. When the 
acid was added to the tungstate solution, the slower the addition of 
the acid (up to the limit of twelve minutes) the slower was the 
subsequent precipitation of the tungstic acid. The form of the 
curves indicates that the action is autocatalytic, but this deduction 
is probably incorrect, since the precipitate is not simply the com- 
pound WO,, but contains water, and processes of hydration and 
dehydration probably occur during the precipitation. sa cease 


Simultaneous Presence of Celtium and the Rare Earth 
[Yttrium] Metals in some Zirconium Minerals. E. URBAIN 
and G. URBAIN (Compt. rend., 1924, 178, 265—266).—The atomic 
weights of the zirconium and of the rare earth fractions of a number 
of zirconium minerals have been determined. The zirconium 
fractions of the different minerals (purified through the oxychloride, 
ZrOCl,,8H,O, which does not cause removal of celtium) gave 
atomic weights varying from 90-3 to 95-0, as determined from the 
conversion of sulphate into oxide. The higher atomic weights, 
corresponding with a higher celtium content, were obtained with 
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minerals of higher rare earth (yttrium metals, atomic weight 96—93) 
content. E. E. T. 


The Properties of Colloidal Vanadium Pentoxide. A. V. 
DumaNsKI (J. Russ. Phys. Chem. Soc., 1924, 54, 703—733).— 
Vanadium pentoxide sols were prepared by the method of Biltz 
(A., 1904, ii, 324) and their properties investigated. It is shown 
that the red sols so obtained contain negatively charged particles 
which gradually become smaller as the solution ages. The electrical 
conductivity at first gradually falls and reaches a certain minimum 
value after some days, whilst the viscosity of the solution increases ; 
there is, however, no constant relationship between these two 
properties. Dilution causes a gradual rise in the conductivity, 
which finally assumes a constant value; this is doubtless due to 
the hydrolysis of the colloidal particles with the production of ions. 
The red colour of the sol finally changes to yellow, and yellow 
solutions are found to contain no colloidal particles when viewed in 
the ultramicroscope. The effect of temperature on the conductivity 
has also been studied. A rise of temperature is shown to produce 
an increase in conductivity; on cooling, the conductivity of the 
solution does not immediately regain its former value. 

The sol shows the usual behaviour towards electrolytes; thus, 
it is readily coagulated by the addition of barium chloride, a small 
quantity of barium being adsorbed at the same time. On keeping 
for some hours in contact with excess of reagent, the amount of 
barium adsorbed by the colloid increases, and the composition of 
the solid coagulum approximates to that of barium hexavanadate, 
BaH,V,0,,, the conductivity of the solution rising at the same 
time. From the amount of barium adsorbed in the first stage, an 
approximate formula for the particles of the sol is deduced, namely, 
[H,V,0,-,(V.05)6]’"+2H’, giving a molecular weight of 1678; 
cryoscopic measurements point to a similar formula. The equivalent 
of the particle of the sol is found to be approximately 1000. 

The phenomenon of double refraction observed in vanadium 
pentoxide sols (Freundlich, A., 1916, ii, 442) is shown to be absent 
when the sol is quite clear, but is well marked when it becomes 
turbid or “ gels”’; gels therefore consist of particles arranged or 
oriented in a definite manner. 

Finally, the effect of reducing agents was studied, and it was 
found that hydrazine produced an unstable green sol; the reduction 
proceeds to the V,O, stage or to V,O, if an excess of reducing agent 
be present. G. A. R. K. 


Free Energy of Antimony Trioxide and the Reduction 
Potential of Antimony. R. ScuunMANN (J. Amer. Chem. Soc., 
1924, 46, 52—58).—(See ii, 152). 

The System Antimonious Oxide-Hydrochloric Acid—Water. 
C. Lea and J. K. Woop (J. Chem. Soc., 1924, 125, 187—148).— 
The behaviour of hydrated antimonious oxide towards solutions 
of hydrochloric acid of varying concentrations and also the action 
of water on antimonious chloride are described. The transition 
point at: which the compound SbOCI undergoes conversion into 
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Sb,0,Cl, occurs when the total concentration of chlorine is approxi- 
mately 8N, and this latter oxychloride only ceases to exist when 
the total concentration of chlorine is reduced to 0-1N. These 
results are not in agreement with those of other observers; thus 
according to Le Chatelier (A., 1885, 630) the transition point of 
SbOCI to Sb,0,Cl, occurs at a chlorine concentration of 2-12N. 
The amorphous precipitate produced on the addition of water to 
antimonious chloride is not SbOCI, but has a variable composition 
and is probably an adsorption product formed by the adsorption 
of hydrochloric acid by a highly hydrated form of antimonious 
oxide. The adsorbed acid slowly interacts with the hydrated 
oxide, forming that oxychloride which most nearly approximates 
to its own composition. One of these metastable oxychlorides is 
Cooke’s oxychloride, Sb,0,(OH);Cl, whilst from more concentrated 
solutions a crystalline compound is deposited to which the formula 
Sb,0,(0H),Cl, is assigned. This crystalline compound can 
apparently change into either SbOCI or Sb,0,Cl,, according to the 
conditions : 
2H,0O ; 
H,O+ HCl. 
J. B. F. 


A New Compound of and Test for Palladium. YV.N. Ivanov 
(J. Russ. Phys. Chem. Soc., 1924, 54, 701—702).—On adding a 
solution of sodium nitroprusside to a solution of palladium chloride, 
the mixture sets to a stiff jelly; on keeping, the jelly shrinks and 
the solid residue, after washing and drying, consists of palladium 
nitroprusside, PdFe(CN),NO, in the form of a greenish-grey powder. 
The formation of the jelly can serve as a test for palladium, but it 
is less sensitive than the glyoxime test. G. A. R. K. 


A New Method for the Preparation of Soluble Ruthenium 
Compounds from Ruthenium. F. Krauss and H. KuKENTHAL 
(Z. anorg. Chem., 1924, 132, 315—317).—Four g. of ruthenium are 
fused in a silver crucible with 30 g. of potassium hydroxide and 
4 g. of potassium nitrate and heated until the melt is quite fluid. 
On cooling, the melt is extracted with 200 c.c. of water and the 
precipitate collected. The precipitate is then stirred with 100 c.c. 
of alcohol at 40°. The residue recovered either by decantation 
or filtration is washed with water and dissolved in dilute hydro- 
chloric acid. The resulting solution is evaporated to dryness on 
a water-bath and the residue treated with water. To the dark 
brown solution potassium hydroxide or alkali carbonate is cautiously 
added and the ruthenium hydroxide precipitated, the liquid being 
still slightly acid. The precipitate is collected, washed with water 
until the filtrate remains clear, drained at a suction pump, and 
dried. The resulting black compound is free from alkali and 


chlorine, and is the starting material for subsequent ar. ow 


Alkali Ruthenates. F. Krauss (Z.anorg. Chem., 1924, 132, 301— 
314).—Rubidium and cesium ruthenates have been prepared, 
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having the composition Rb,RuO,, Rb,RuO,,H,0, Cs,RuO,, and 
Cs,RuO,,H,O, respectively; they resemble in properties the corre- 
sponding potassium salts. Solutions of potassium and rubidium 
ruthenates on treatment with concentrated ammonia solution 
yield a salt having the composition (NH,),RuO,. In the case of 
the cesium salt, a product of less definite composition is obtained. 
From the properties of this compound it is not a true ammonium 
salt, but exists as ‘ dioxy-dihydroxy-diammine-ruthenium ” hav- 
ing the formula RuO,(OH),,2NH,. When treated with hydro- 
chloric acid, it yields dioxy-diaquo-diammine-ruthenon-chloride,” 
Ru,0,2NH;,2H,0,Cl,, which is reconverted into the dihydroxy- 
compound on treatment with ammonia solution. On treat- 
ing a solution of potassium ruthenate with a 10% solution of 
trimethylamine, a precipitate is obtained having a composition 
corresponding with trimethylammonium ruthenate, 


(NHMe,).RuQ,. J. B. F. 


Analytical Chemistry. 


Electrometric Titration. Its Methods and Application to 
certain Metallurgical Analyses. G. A. Sumres (J. Chem. 
Met. Min. Soc. S. Afr., 1923, 24, 129—145).—The paper contains 
a brief account of the theory of electrometric titrations, a descrip- 
tion of an inexpensive apparatus for carrying out the work and 
examples showing the application of the method to the deter- 
mination of iron in ores and of chromium, vanadium, and manganese 
in steels. For oxidimetric titrations, the titration cell was pro- 
vided with a platinum wire electrode, connected through a moving 
coil mirror galvanometer to one end of the bridge wire, and a 
normal calomel electrode connected to the sliding contact of the 
wire. A 2-volt accumulator was connected across the ends nf the 
potentiometer. The stirrer consisted of a bent glass rod sup- 
ported in a greased glass tube and driven through a cork pulley 
and a belt of thin cord by means of a small motor at 200 revolu- 
tions per minute. In using the apparatus, the galvanometer is 
kept steady by moving the slider with each small change in #.M.F. 
until a small addition of solution produces a sudden big deflection 
in the spot of light, thus indicating the end-point. In titrating 
ferrous chloride solutions with dichromate, the liquid should be 
strongly acid with hydrochloric acid; otherwise a definite end- 
point is not obtained. Ferric chloride solutions may be titrated 
with stannous chloride with great accuracy by the use of the above’ 
peeetae as the end-point is marked by a change in the sign 
of the H.M.F. and the spot of light is violently deflected. [Cf. 
B., 1924, 220.1 A. R. P. 
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Substitution of Borchers’ Metal for Platinum in Electro- 
analysis. M. BLEESEN (Z. anal. Chem., 1923, 63, 209—228) — 
Borchers’ metal is an alloy containing 65 to 60% of nickel, 30 to 
35% of chromium, 2 to 5% of molybdenum, and 0-2 to 1% of 
silver. It becomes passive after use as an anode with low-voltage 
currents, but for use as a cathode it should preferably be rendered 
pen by treatment with strong nitric acid. The most suitable 
orm of electrode was found to be a sand-blasted gauze or spiral. 
With cathodes of this material, smooth adherent deposits of copper 
from nitric acid and ammonia solutions, of nickel from ammonia 
solutions, of antimony from sodium sulphide solutions, and of tin 
from oxalate solutions were obtained. The deposits are readily 
removed by suitable treatment with acids in the cold without 
any serious loss in weight, although several mg. may be lost if 
hot acids are used. Borchers’ metal cannot be used as anodes, 
and hence is not suitable for the deposition of lead or manganese 
peroxides. ' A. R. P. 


Improvements in Colorimetry. R. V. Stanrorp (Biochem. 
J., 1923, 17, 839—843).—Details are given of various instrumental 
improvements in the dilution colorimeter already described by the 
author (A., 1913, ii, 856), in which the concentration, and 
not the thickness of the layer examined, is altered. The 
improvements make for greater convenience and ease of mani- 


pulation. 


sium Perchlorate Trihydrate as a Drying Agent for 
Steel and Organic Combustion Analysis. G. F. Smrrn, M. 
Brown, and J. F. Ross (Ind. Eng. Chem., 1924, 16, 20—22; cf. 
Willard and Smith, A., 1922, ii, 850).—Magnesium perchlorate may 
be prepared by adding magnesium oxide or carbonate to perchloric 
acid of 68—70% concentration. The solution is boiled until 
crystallisation begins, cooled, and the crystalline mass centrifuged. 
The hexahydrate crystals so obtained, when heated at 138—140° 
for fifteen to twenty hours in a good vacuum, yield the trihydrate, 
in which state it retains its original crystalline form and is very 
porous. No decomposition occurs in dehydration under these 
conditions. At 250°, the anhydrous salt can be prepared, but in 
this case slight traces of impurity cause decomposition, and the 
trihydrate is therefore to be preferred as a drying agent. It is 
a trustworthy substitute for phosphoric oxide in the analysis 
of steel by combustion, and it may equally well replace calcium 
chloride for organic combustions. It is easily handled, offers little 
resistance to the passage of gas, and when exhausted can be readily 
regenerated. c. I. 


The Preservation of Standard Solutions of Oxalic Acid. 
S. Isprmarvu (J. Chem. Soc. Japan, 1922, 43, '767—772).—Decom- 
position of 0-1N-solutions of oxalic acid, when preserved in the 
dark, is negligible after one hundred and forty-eight days, and 
no greater when kept in transparent bottles. In the latter case, 
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contrary to Riegler (A., 1896, ii, 676), the addition of sulphuric acid 
increased the amount of decomposition. K. K. 


Quantitative and Qualitative Analysis with the Aid of 
Réntgen Rays. D. Coster (Chem. Weekblad, 1924, 21, 59—62). 
—The X-ray spectrum has great advantages for identification 
purposes, since it is purely a property of the individual atom, 
however combined or admixed the element examined; it is simple 
and characteristic, and can detect 1% of a specific element in 1 mg. 
of substance. It can, unfortunately, only be employed for solid 
elements heavier than sodium. 

The use of X-rays in quantitative determinations of hafnium 
by addition of tantalum and comparison of the intensity of the 
tantalum and hafnium lines in the spectra obtained, is described. 
Additions of tin and antimony were also made in some determin- 
ations. The opinion is expressed that by careful elimination of 
present sources of error, very accurate determinations of concen- 
trations of specific elements may be made by this method. 

8. I. L. 


The Colorimetric Determination of the Hydrogen Exponent 
of Soil. I. M. Kotruorr (Chem. Weekblad, 1923, 20, 675—677).— 
The determination of the hydrogen-ion concentration of soils by 
the electrometric method does not give accurate results, owing to 
the great resistance. Colorimetric methods are also unsatisfactory, 
because of the difficulty of obtaining clear, colourless solutions. 
The colorimetric method gives much better results if the mixture 
of soil and water is dialysed, using a parchment membrane, for 
twenty-four hours. 8.1L 


Application of the Mercury Electrode in the Electrometric 
Titration of Halides, Cyanides, Sulphides, and Thiosulphates. 
I. M. Kouruorr and E. J. A. H. Verzyu (Rec. trav. chim., 1923, 
42, 1111).—Several titration curves omitted from the previous 
paper on this subject (A., 1923, ii, 873) are now Ke : 


Formation of Periodate. R. Lane.—(See ii, 165.) 


Bromometry as a Substitute for Iodometry. W. Mancuor 
and F. OBERHAUSER (Z. anorg. Chem., 1923, 130, 161—167).— 
Bromine can be used in place of iodine in many volumetric deter- 
minations. It is best used in solution in 20—22°% hydrochloric 
acid, such solutions being stable for many weeks, but care must 
be taken to avoid volatilisation losses. Arsenious acid is rapidly 
and accurately titrated, using indigo-carmine as indicator, and the 
method has the advantage over the iodine titration that it can be 
carried out in acid solution, hydrobromic acid not acting as a reducing 
— in solutions containing less than 26% of free hydrochloric 
acid. 

[With E. Bauer. ]}—Bromine oxidises thiosulphate quantitatively, 
nine sulphuric acid; 1 mol. of thiosulphate requires 8 atoms 
of bromine. 
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Bleaching powder may be analysed by adding it to an acidified 
bromide solution, and titration of the liberated bromine with 
arsenious acid; hypochlorite solutions and chlorine water may be 
analysed in the same manner. Manganese dioxide, lead dioxide, 
and potassium dichromate may be determined by heating with 
hydrochloric acid, the liberated chlorine being led either into 
bromide solution, with subsequent titration of the liberated bromine 
by means of arsenious acid, or into excess of arsenite solution, 
the excess being titrated with bromine solution. Permanganate 
may be added directly to an acidified bromide bec” 


The Bromometric Determination of Ozone. W. Mancuor 
and F. OBERHAUSER (Z. anorg. Chem., 1923, 130, 168—172).—The 
work of Treadwell (A., 1906, ii, 123) has been repeated, and his 
conclusion that bromides may be used in place of iodides either in 
acid or in neutral solution confirmed; under suitable conditions, 
however, the reaction may be carried out much more quickly. 
The gas is introduced into a nitrometer, and shaken with 10—15 c.c. 
of 0-2N-potassium bromide in acid solution; if hydrochloric acid 
is used, the solution must be not weaker than N/1 with respect to 
this, whereas if sulphuric acid is used, it must be not less than 2N. 
The mixture is cooled and shaken, then washed into standard arsenite 
solution, and the excess of the latter determined with a standard 


solution of bromine in hydrochloric acid (see preceding abstract). 

With less acid solutions the results are too low. No hydrogen 

rome is formed with concentrations of ozone of less than 10%. 
he reaction is complete in ten minutes. 8. I. L. 


Determination of Dissolved Air in Small Quantities of 
Water. H.G. Broxer and W. E. Assort (J. Soc. Chem. Ind., 
1923, 42, 484—4867r)—The method depends on the fact that, 
when potassium hydroxide is dissolved in water, the dissolved air 
is expelled and may be collected and measured. The apparatus 
used consists of a graduated measuring tube, 2-5 mm. in diameter, 
provided at the top with a three-way, mercury-sealed tap and 
having at its lower end a bulb of about 30 c.c. capacity; this bulb 
is connected with a larger cylindrical bulb provided with a side tube 
and a tube at its lower end connected with a mercury reservoir. 
A piece of solid potassium hydroxide is introduced through the 
side tube; this is securely closed with a rubber stopper, the whole 
apparatus is filled with mercury, and the desired volume of the 
water (e.g., 50 c.c.) is admitted through the tap. The mercury 
level is then lowered so that the water comes into contact with the 

tassium hydroxide and, when evolution of gas ceases, the volume 
of the bubble is measured in the graduated tube. The gas is then 
passed over into a small absorption vessel containing alkaline 
pyrogallol solution and the residual volume of nitrogen is measured 
subsequently. A number of other substances, such as ammonium 
sulphate, ammonium chloride, etc., may be used in place of the 
potassium hydroxide. W. P. S. 
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Volumetric Determination of Dithionic Acid in presence of 
Sulphurous and Thiosulphuric Acids, by Oxidation with 
Bromine in the Nascent State. C. Mayr and IJ. Szenrpaty- 
PryFuss (Z. anorgy. Chem., 1924, 131, 203—208).—Whilst dithionic 
acid is not affected by bromine in the cold, it is completely oxidised 
to sulphuric acid by bromates in boiling hydrochloric acid solution. 
A measured quantity of bromate is employed, the excess of liberated 
bromine being distilled over into iodide solution and determined in 
the usual manner. The method allows of a high order of accuracy. 
If sulphurous and thiosulphuric acids be present, in addition to 
the oxidation at the boiling point by bromine, a second oxidation 
with bromine in the cold is carried out (this oxidises the latter 
two acids only, forming sulphuric acid in each case), and an iodine 
oxidation in the cold, which oxidises sulphurous to sulphuric acid, 
and thiosulphuric to tetrathionic acid. From the quantities of 
halogen required in each of the three cases, the quantities of 
dithionic, sulphurous, and thiosulphuric acids present may be 
calculated. 8. I. L. 


Method for the Rapid and Quantitative Removal of 
Ammonia from Solutions, Especially Applicable to the Micro- 
quantitative Determination of Nitrogen and Urea in Products 
of Living Origin. R. V. StanrorpD (Biochem. J., 1923, 17, 847— 
850)—An apparatus is described for the quantitative removal of 
ammonia from small volumes of fluid and its determination, by 
vacuum distillation into sulphuric acid followed by nesslerisation. 


Nesslerisation, and the Avoidance of Turbidity in 
Nesslerised Solutions. R. V. Stanrorp (Biochem. J., 1923, 
17, 844—846).—Folin and Youngburg’s method of “ direct nessleri- 
sation” (A., 1919, ii, 304), does not give clear solutions. Turbidity 
may be avoided in pure solutions of ammonium salts, containing not 
more than 0-03 mg. of nitrogen per c.c., if the Nessler reagent be 
added drop by drop, with constant shaking, to the ammonia solution. 
Excess of alkali or of Nessler reagent, and the presence of urease 
produce turbidity. J.P 


The Determination of Hydroxylamine with Permanganate. 
A. KurRTENACKER and R. NevussEerR (Z. anorg. Chem., 1923, 130, 
199—204)—A comprehensive survey of the attempts described 
in the literature to carry out the oxidation quantitatively in acid, 
neutral, and alkaline solution, shows that a successful method has 
not been evolved. In acid solution, the results vary with the 
concentrations of hydroxylamine, acid, and permanganate and © 
with time, temperature, etc., and under the most favourable con- 
ditions not more than 2-7 atomic proportions of oxygen are used. 
In neutral solutions all these factors, as well as the nature of the 
acid used for neutralisation, affect the results. Similar variations 
were obtained in alkaline solution, and in no case could conditions 


be found which would allow of quantitative 
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Determination of Phosphine in Acetylene. T. E. Prrxs 
(Analyst, 1924, 49, 32—33).—Lunge and Cedercreutz’s method for 
determining phosphine in acetylene (A., 1898, ii, 54) gives inaccurate 
results but is rendered satisfactory when certain modifications are 
introduced. [Cf. B., 1924, 161.] 


The Separation of Arsenic from Antimony and Tin. W. 
STRECKER (Z. anal. Chem., 1923, 63, 252).—Sulphur dioxide or a 
sulphite is a more suitable reducing agent for quinquevalent arsenic 
than sodium thiosulphate as recommended by Jarvinen (A., 1923, 
ii, 254; cf. Moser, ibid., 788). Thionyl chloride is more satisfactory 
still, as it provides, not only the necessary reducing agent, but also 
the hydrochloric acid required to prevent the hydrolysis of the 
antimony chloride. A. RB. P. 


- Reduction of Arsenic Acid by Sulphurous Acid in Presence 
of Vanadic Acid. and (Mtxz.) L. Oprnot (Compt. rend., 
1924, 178, 213—-214).—If sulphur dioxide is passed into a boiling 
solution of arsenic and vanadic acids in 10% aqueous sulphuric 
acid, very little reduction of arsenic occurs, the result being scarcely 
affected by the presence or absence of vanadium (cf. Trautmann, A., 
1911, ii, 544). If, as recommended by Gooch (‘‘ Methods in Chem. 
Anal.,”’ 1912, 350), the solution, saturated in the cold with sulphur 
dioxide, is heated in a closed vessel for an hour on the water-bath, 
complete reduction to arsenious acid and vanady] salt takes place. 


If a trace of potassium iodide is added to a warm solution contain- 
ing arsenic, vanadic, and sulphuric acids, reduction by sulphur 
dioxide may be effected in fifteen minutes in an open vessel. After 
removal of sulphur dioxide by boiling, and of iodide by adding 
silver nitrate, the usual titration with permanganate ~~ be eam 
out. 


The Iodometric Determination of Carbon Disulphide. E. 
AnDRE (Bull. Soc. chim., 1923, [iv], 33, 1678—1681).—The method 
in general use is not trustworthy, as the reaction on which it is 
based is not quantitative. A series of experiments showed that 
the quantity of carbon disulphide which corresponds with 1 c.c. 
of standard iodine solution varies with the proportion of the former 
with respect to the amount of alcoholic potash present. Further, 
the time occupied in the attainment of equilibrium may introduce 
another source of error. H. J 


The Perchlorate Method for the Determination of Potassium 
in Soils, Fertilisers, etc. H. J. Pace (J. Agric. Sci., 1924, 14, 
133—138).—Samples of perchloric acid were found to contain 
considerable amounts of chloric acid, and as a consequence figures 
obtained by their use for the determination of potassium were 
very untrustworthy. It is also indicated that in Neubauer’s method 
for the analysis of soil extracts, the addition of 0-1 g. of calcium 
carbonate (instead of the usual 0-5 g.) to soils deficient in carbonates 
suffices. Smaller amounts of perchloric acid may then be used in 
the subsequent analysis. a. 
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A New Method for the Volumetric Determination of Barium. — 
B. N. (Bul. Soc. Chim. Romania, 1923, 5, 72—74).— 
A volumetric method for the determination of barium is described, 
based on the precipitation of barium pyroborate by the addition 
of a solution of sodium pyroborate to the solution of a barium salt 
and the subsequent hydrolysis, in dilute solutions, first to the 
metaborate and then to the hydroxide : BaB,O,+-3H,O=—Ba(BO,), 
+2H,BO,; Ba(BO,).+4H,0—Ba(OH),4-2H,BO,. The barium 
solution (containing 0-20—0-25 g. of barium) is treated with 40 c.c. 
of alcohol and 40 c.c. of 0-1N-sodium pyroborate solution. A 
white precipitate is formed and, after fifteen minutes on the water- 
bath, precipitation of the barium is complete. After cooling, the 
solution is diluted to 100 c.c. and 25 c.c. are titrated with 0-1N- 
hydrochloric acid to determine the excess of pyroborate, dimethyl- 
aminoazobenzene being used as an indicator. The maximum error 
recorded is 0-46%. J. W. B. 


The Accuracy of the Potentiometric Titration of Zinc with 
Ferrocyanide. I. M. and E. J. A. H. Verzyu (Z. 
anorg. Chem., 1924, 132, 318—320).—The accuracy of the method 
was tested with specially purified materials. Zinc sulphate solution 
containing about 1 g. of the salt in 100 c.c. of distilled water was 
titrated with 0-025M-potassium ferrocyanide solution, containing 
0-:1% of ferricyanide. In neutral solution at 15° and 65°, respec- 
tively, approximately 1% too little reagent was required. If 3 c.c. 


of 0-25N-sulphuric acid were added, the error at 15° was reduced to 
0:79, whilst when 3 c.c. of 0:25N-sulphuric acid and 3 g. of potassium 
sulphate were added the error was about 0-5°%. For all other propor- 
tions the amount of reagent required was too small. (Cf. A., 1922, 
ii, 580.) J. B. F. 


Schoenbein’s Test Applied to the Micro-investigation of 
Copper-ions. H. Imprrt, R. Impert, and P. (Bull. Soc, 
chim., 1924, liv], 35, 60—64).—The Schoenbein test for cyanides 
has been adapted to the detection and determination of 
copper in aqueous solution, at concentrations as low as five 
parts in ten million. The copper solution is treated with a few 
drops of freshly prepared guaiacum resin solution, and dilute potass- 
ium cyanide solution (0-15% for neutral and 1-5% for acid copper 
solutions) added, when a blue coloration appears. If excess of 
potassium cyanide is added, the brown coloration produced by the 
action of alkali on guaiacum masks the blue colour, which, similarly, 
does not appear in presence of an excess of acid. 

The new test for copper is about twenty times as sensitive as 
that afforded by ammonia, ferrocyanide, or iodide, and considerably 
more sensitive than the electrolytic test. Electrolysis of copper 
solutions, followed by testing the cathode deposit (molybdic reagent), 
barely allows of the detection of copper at concentrations of one 
part in a million. 

Distilled water (from a copper still), after bemmg concentrated 
from 6 1. to 250 ¢.c., gave a positive test for eopper by the new 
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_ method, which has also been applied to the detection of copper 
in preserved vegetables and in blood. E. E. T. 


Micro-gravimetric Determination of Copper as Copper 
Benzoinoxime. R. Stresincer (Mikrochemie, 1923, 1, 72—74). 
—The copper solution, containing a few mg. of copper, is rendered 
slightly ammoniacal, heated, and treated with 1% alcoholic benzoin- 
oxime solution. The mixture is heated in a boiling water-bath 
for twenty minutes, the precipitate then collected on a small filter, 
washed with very dilute ammonia and alcohol, dried, and weighed. 
The precipitate contains 22-02% of copper. 


Use of Hypophosphorous Acid in Gravimetric Analysis. 
II. Determination of Mercury, Gold, and Palladium, and a 
Method of Separating them from Other Metals. L. Moszr 
and M. Nrgssner (Z. anal. Chem., 1923, 63, 240—252).—For the 
determination of mercury the solution of chloride or sulphate, 
free from nitric acid, is heated on the water-bath with an excess 
of 0-5M-hypophosphorous acid; 8 to 10 c.c. of concentrated hydro- 
chloric acid are added and heating is continued until the precipitated 
mercury collects into a globule. This is collected on a Gooch 
crucible, washed free from acid with warm water, then with alcohol 
and finally with ether, and dried at 30°. The presence of lead, zinc, 
cadmium, or iron in the solution does not affect the results. 

For the determination of gold, either alone or in the presence of 
platinum, the faintly acid solution of the chloride is treated with 
2 g. of sodium chloride and heated to boiling. A 0-25M-solution 
of hypophosphorous acid is added together with a little filter-pulp, 
and heating is continued until the precipitate coagulates. The 
gold is collected on a hardened paper, washed free from chlorine 
with 1% acetic acid, ignited, and weighed. Any platinum in the 
filtrate may be separated by boiling with sodium formate. 

Palladium may be determined in a similar way to that employed 
for gold, except that no filter pulp is necessary as the precipitated 
metal readily coagulates after boiling for afew minutes. If platinum 
is present in the solution the precipitate will be seriously contamin- 
ated with this element. Bismuth and copper are incompletely 
precipitated as metal by hypophosphorous acid. A. R. P. 


The Determination of Manganese. I. The Bismuthate 
Method. T. R. Cunnrneauam and R. W. Cottman (Ind. Eng. 
Chem:, 1924, 16, 58—64).—It has been believed that the accurate 
determination of manganese by oxidation with sodium bismuthate 
was impracticable if the weight of manganese present exceeded 
50 mg. As this limitation rendered the method unsuitable for the 
analysis of the metal or of alloys rich in manganese, the reactions 
involved in the method were examined in detail. It was found 
that a 60% excess of sodium bismuthate over the theoretical 
quantity was necessary to render oxidation complete, the quanti 
recommended being 2:6 g. of 80% sodium bismuthate for eac 
100 mg. of manganese present. A further possible source of error 
is the liability of the permanganic acid formed to decompose before 
it can be determined. An investigation of the stability of per- 
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manganic acid in different concentrations in contact with 11— 
22%, nitric acid solution showed that the rate of decomposition 
fell with increasing dilution to a negligible amount at 0-05N. If 
nitric acid more dilute than 11% is used, oxidation may be incom- 
plete. A standard time of oxidation of one minute is recom- 
mended. With such precautions, accurate and concordant analyses 
using up to 500 mg. of manganese were obtained. Examples, 
with working details, of the application of the method to metallic 
manganese, manganese ore, and ferro-manganese are given. C. I. 
Simplified Qualitative Analysis of the Ammonium Sulphide 
Group. E. Rupp (Ber. Deuts. pharm. Ges., 1923, 33, 258—262). 
—The filtrate from the hydrogen sulphide treatment is boiled, 
oxidised with nitric acid, and treated with an excess of ammonia. 
The precipitate is collected and washed; a portion is tested for 
iron by the ferrocyanide test, a second portion is fused with sodium 
nitrate and carbonate on the end of a magnesia rod, when the 
presence of chromium is indicated by the production of a yellow 
stain, and the remainder of the precipitate is boiled with sodium 
hydroxide and hydrogen peroxide, the insoluble material filtered 
off and the solution acidified, then rendered ammoniacal, when 
any gelatinous precipitate indicates aluminium. The filtrate from 
the original treatment with ammonia is treated with ammonium 
sulphide and the washed precipitate is stirred with 5° hydrochloric 
acid. The insoluble material is collected and dissolved in dilute 
aqua regia. The solution is divided into two parts, one of which 
is treated with an excess of potassium nitrite, which gives a charac- 
teristic yellow precipitate of the double nitrite if cobalt is present. 
A drop is taken from the second portion, after addition of 
ammonia in slight excess, and placed on a piece of filter-paper 
previously soaked in a 1% alcoholic dimethylglyoxime solution ; 
a pink spot proves the presence of nickel. Zinc is tested for in the 
solution sf the sulphides soluble in acid, by treatment with sodium 
acetate and hydrogen sulphide, and manganese in the same solution 
by means of sodium hydroxide and by the fusion test. If phosphoric 
acid is present in the original sample it is removed by evaporation 
with nitric acid and metastannic acid; oxalic acid is removed by 
evaporation and ignition of the residue at 300°. A. R. P. 


The WNickel-Dimethylglyoxime Reaction by Reflected 
Illumination. F. Kirscuner (Mikrochemie, 1923, 1, 88).—The 
dimethylglyoxime reaction will detect the presence of nickel in a 
drop of solution containing 1 mg. of nickel and 300 mg. of iron per 
3 litres of water. When examined by reflected light (dark ground) 
the crystals have an emerald-green colour, the usual red colour 
being seen only where the crystals are agglomerated. W. P. 8. 


Critical Studies on Methods of Analysis. I. Nickel. L.A. 
Concpon and C. H. Brxcr (Chem. News, 1924, 128, 67—68). 
II. Chromium. L.A. Conapon and R. K. Gurey (ibid., 68—70) 
III. Manganese. L. A. Conapon and J. L. Neat, jun. (ibid., 
70—71).—I. Comparative tests on a standard nickel solution 
showed that equally good results were obtained by the dimethy]l- 


ae 
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glyoxime gravimetric method and the cyanide volumetric method, 
but that Carnot’s method (A., 1918, ii, 138) gave results that were 
appreciably low. 

II. The iodometric determination of chromium as chromate and 
the gravimetric determination as barium chromate in acetic acid 
solution appear to be the only methods in common use that yield 
trustworthy results. Precipitation of the chromate with mercurous 
nitrate gives low figures, as a small part of the chromate is reduced 
to chromic salt and escapes precipitation. The chromic phosphate 
method gives low and discordant results. Addition of an excess 
of ferrous salt to a chromate solution, followed by titration of the 
excess with permanganate, yields figures that are about 0-5% 
too low. 

III. The determination of manganese in steel may be performed 
with great accuracy by the persulphate, bismuthate, or lead peroxide 
methods; the first-named method was found to be the most rapid. 

A. R. P. 


Reactions of Chromium, Iron, and Aluminium in the 
Presence of Tartaric Acid and of Glycerol. S. Haxomort (J. 
Chem. Soc. Japan, 1922, 43, 629—647)—The hydroxides of 
chromium, iron, and aluminium are not precipitated by ammonia 
in the presence of tartaric acid or of glycerol. The cause has been 
studied by the aid of the absorption spectrum of their solutions, 
their electrical conductivities, the ultramicroscope, and by dialysis. 
In the presence of a large quantity of tartaric acid, the cause is 
attributed to the formation of complex salts from 1 atom of the 
metal and 1 mol. of the acid. When the quantity of the acid 
is small, it is attributed mainly to the formation of colloidal solutions 
of the metallic hydroxide. In the case of chromium, the velocity 
of the formation of the complex salt is not large, but is increased 
by heating, i.e., by increasing the concentration of the free acid. 
In the case of iron, the ferric salt is reduced to ferrous salt by long 
contact with tartaric acid. In the presence of glycerol, the cause 


is mainly attributed to the formation of a colloidal solution. * 
K. K. 


Qualitative Micro-analysis. F. Frici (Mikrochemie, 19238, 
1, 74—78).—Characteristic angular crystals are obtained when a 
drop of a solution of a tervalent antimony salt in dilute hydro- 
chloric acid is treated with a small quantity of solid pyrogallol; 
tartaric acid may be added to prevent formation of basic antimony 
compounds. Copper salts yield a green, amorphous precipitate 
when treated with an alcoholic solution of benzoinoxime. Very 
small quantities of manganese may be detected by placing a drop 
of the solution and a drop of potassium hydroxide solution on a 
microscope slide, partly evaporating the mixture, and then adding 
a drop of a solution of benzidine in acetic acid. Blue particles 
or granules develop in the mixture. The sensitiveness of this test 
is 1 in 5x107. Benzidine may also be used for the detection of 
phosphoric acid, a blue coloration being obtained when a drop of 
phosphate solution is treated successively with molybdic acid 
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solution (in nitric acid), benzidine solution (in acetic acid) and 
ammonia. W.P.S 
Determination of Antimony by Means of Pe anate in 
Hydrochloric Acid Solution. O. CoLLENBERG and G. BAKKE 
(Z. anal. Chem., 1923, 63, 229—-240).—For the titration of antimony 
with permanganate the metal is usually obtained in sulphuric acid 
solution and a certain amount of hydrochloric acid is added before 
titration. If the latter is at least 10 c.c. and not more than 19 c.c. 
of strong acid (d 1-19) per 100 c.c., the end-point is very sharp and 
the rose colour is persistent for at least a minute. e method 
gives results which agree closely with those obtained gravimetrically 
if the atomic weight of antimony is taken as 121-8 (cf. Knop, this 
vol., ii, 54). Petriccioli and Reuter’s modification, in which the 
solution is diluted until a turbidity forms, which is discharged 
with a few drops of hydrochloric acid (A., 1902, ii, 177), gives low 
results. The addition of tartaric acid to prevent hydrolysis leads 
to high figures unless not more than 1 mol. of the acid is added for 
each atom of antimony and the concentration of tartaric acid does 
not exceed 0-:05%. At the same time, at least 12 c.c. of hydro- 
chloric acid per 100 c.c. must be present. A. R. P. 


The Determination of Niobium, Tantalum, and Titanium 
in Minerals. E. W. Topp (Univ. Toronto Studies, Geol. Ser., 
1923, No. 16, 40—45).—Metzger and Taylor’s method (A., 1909, 
ii, 702) is the most trustworthy and the easiest to manipulate, 
providing the error introduced by the presence of titanium is 
corrected. The method, with modifications, is as follows. Five g. 
of the mineral are fused with potassium hydrogen sulphate, and the 
mass is disintegrated by boiling with 300 c.c. of water and 5 c.c. 
of sulphuric acid. Sulphurous acid is added until its odour is 
plainly perceptible, and the precipitate (which contains niobium, 
tantalum, silicon, and much of the titanium, contaminated with 
tin, zirconium, iron, aluminium, calcium, uranium, and the rare 
earths) is allowed to settle in the hot solution. After removal of 
silica with hydrofluoric acid, the residue is fused with potassium 
carbonate, the mass extracted with 100 c.c. of hot water, filtered, 
and washed. The fusion, extraction, and filtration are repeated, 
using less potassium carbonate. The solution, which contains 
niobium, tantalum, and some of the titanium and tin, is acidified 
with sulphuric acid, boiled for ten minutes, and treated with 
sulphurous acid. Ammonium sulphide is added, tin removed by 
washing with water, and the precipitate ignited in an atmosphere 
of ammonium carbonate. Its titanium content is determined 
colorimetrically after fusion with potassium hydrogen sulphate. 
In the remainder, the reduced niobium and tantalum oxides are 
titrated with 0-1N-potassium permanganate, according to Metzger 
and Taylor’s method, in order to determine the niobium, a deduc- 
tion being made for the reduced titanium. 

CHEMICAL ABSTRACTS. 


Micro-electrolytic Determination of Gold. K.Fucns (Mikro- 
chemie, 1923, 1, 86—S87).—Small quantities of gold (0-25 to 5-0 mg.) 


| 
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may be deposited from a potassium cyanide solution, using a current 
of 3 volts and 3 ampéres; the solution is boiled during the electro- 
lysis, which requires ten minutes, then cooled rapidly, and the current 
passed through the solution for a further five minutes. The 
electrodes are removed before the current is interrupted, and the 
cathode is washed successively with water, alcohol, and ether, and 
dried over a flame. W. P.S. 


Test for Palladium. V. N. Ivanov.—(See ii, 196.) 


The Evaluation of the Purity of Various Organic Products 
by the Dichromate Method. E.C. Grey (Biochem. J., 1923, 17, 
768—771).—Aliphatic organic substances may be oxidised by a 
mixture of potassium dichromate and sulphuric acid to carbon 
dioxide, unless methyl groups are present, when acetic acid is also 
formed. By volumetric measurement of the amount of dichromate 
used in the oxidation, the substance oxidised may be quantitatively 
determined. Tables are given whereby the method may be applied 
to mixtures of various aiiphatic alcohols and acids. Succinic acid 
is exceptional in that it resists oxidation by the method i a ae 


Analysis of Naphthalenesulphonic Acids and Naphthalene. 
W. S. Catcort, F. L. Eneuisu, and F. B. Downtnea (/nd. Eng. 
Chem., 1924, 146, 27—30).—An examination of the oxidation of 
naphthalenesulphonic acids by means of a solution of vanadic acid 


in 70% sulphuric acid shows that the conversion to phthalic or 
sulphophthalic acids proceeds smoothly and quantitatively, the 
sition and number ‘of the sulphonic acid radicals having no 
influence on the rate of oxidation or, of course, on the oxygen 
required. In the case of the mono- and di-sulphonic acids, the 
oxidation is quantitative within the accuracy of the methods of 
determination ; in the case of the trisulphonic acids, the conversion 
is 97-5—98-0%. By titrating the vanadium reduced in the reaction 
with 0-1N-permanganate solution, the naphthalene content of a 
mixture of naphthalenesulphonic acids can therefore be deter- 
mined and the method may be extended to the determination of 
the naphthalene content of crude naphthalene. The sulphonic 
acid content of a similar mixture may be determined by boiling 
with barium carbonate to remove sulphuric acid, filtering and 
precipitating the barium present in the filtrate as soluble sulphonate 
with dilute sulphuric acid. A rapid approximate method is also 
described for determining small proportions of moisture in refined 
naphthalene. [Cf. B., 1924, 167.] C. I. 


The Determination of Reducing Sugars by means of 
Alkaline Copper Solution. L. Maquenne (Bull. Soc. chim., 
1923, [iv], 33, 1681—1692).—A criticism of the work of Boutot 
(‘Contribution & l'étude du dosage des sucres réducteurs au moyen 
des liqueurs cuproalcalines,’’ Paris, 1922) and of Fleury and Boutot 
(A., 1922, ii, 879), in which it is stated that the suggested modi- 
fications of the author’s method (A., 1922, i, 920) are unnecessary 
and have, in addition, certain disadvantages. H. J. E. 
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Application of the Iodometric Method to the Analysis of 
Sugar Products. C. L. Hinton and T. Macara (Analyst, 1924, 
49, 2—24).—The authors have investigated the effects, on the 
reduction by dextrose, lactose, sucrose, and levulose of iodine in 
alkaline solution, of varying the proportions of iodine and alkali 
used, the time and the temperature. Under suitable conditions 
dextrose and lactose are oxidised quantitatively to monobasic 
acids; sucrose and levulose exert slight, but under definite con- 
ditions constant, reducing powers. A standard method of pro- 
cedure is suggested and the corresponding iodine values are given 
for the different sugars. [Cf. B., 1924, 189.] ye At A 


Iodometric Method for the Determination of Nitrogen in 
Osazones. D. R. Nangi (Biochem. J., 1923, 17, 761—763).—For 
the determination of nitrogen in osazones, 5—60 mg. are heated 
on the boiling water-bath with 10 c.c. of N-hydrochloric acid for one 
hour. The mixture is neutralised with 10 c.c. of N-sodium hydroxide, 
acidified with dilute acetic acid, and made alkaline with pure sodium 
hydrogen carbonate. The alkaline solution is added to a known 
excess of 0-02N-iodine, and after completion of the reaction with 
the phenylhydrazine the residual iodine is determined by titration 
with standard thiosulphate. A table is given from which the 
— of nitrogen is read off from the volume of iodine a 
used. Ag 


A New Method for the Determination of Acetic Acid in 
Acetic Anhydride. J.H. Watton and L. L. WirHRow (J. Amer. 
Chem. Soc., 1923, 45, 2689—2693).—Measurements are made of 
the inhibitory effect of from 1 to 5% of acetic acid on the catalysis, 
by strychnine, of the unimolecular decomposition of formic acid in 
the presence of acetic anhydride (cf. Schierz, A., 1923, ii, 231). 
The results, which are exhibited graphically, may be used as the 
basis of a method for determining acetic acid in acetic anhydride, 
when present in concentrations within the limits mentioned. Very 
pure acetic anhydride may be obtained from the commercial, 97% 
material, by treating it with sodium, first for several days at the 
ordinary temperature, and then for several hours at the boiling 
point (under reduced pressure), and finally distilling over a mixture 
of sodium and sodium acetate. W. S. N. 


Gold-beater’s Skin Test for Tannins. P. H. Price (Analyst, 
1924, 49, 25—29).—Atkinson and Hazleton’s test (A., 1922, ii, 
793) is modified as follows. The gold-beater’s skin is successively 
soaked in 2° hydrochloric acid solution instead of water, washed 
thoroughly to eliminate the acid, treated for thirty minutes with 
1 c.c. of the solution to be tested, washed for fifteen minutes, treated 
with 1 ¢.c. of 1% ferrous sulphate or chloride solution for fifteen 
minutes, and washed for two minutes. Staining of the skin indicates 
the presence of tannin. If the liquid is to be tested for phlobaphens, 
the gold-beater’s skin, treated as above, is then left covered with 
1 ¢.c. of 5% hydrochloric acid solution for two minutes and after- 
wards washed for two minutes. T: H. P. 
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A Source of Error in Employing Magenta-—Sulphurous 
Acid Solution as a Test for Formaldehyde in Ethyl Alcohol. 
J. L. Mayer (J. Amer. Pharm. Assoc., 1923, 12, 698—700).— 
Undiluted ethyl alcohol not containing formaldehyde gives a 
positive colour reaction with magenta-sulphurous acid solution 
in the presence of sulphuric acid, but the reaction is not given with 
5—10% aqueous ethyl alcohol. The test will detect 0-00005 c.c. 
of 37% formaldehyde in 5 c.c. of solution. The test employed by 
the author consists in the development of a purple colour at the 
surface of contact of sulphuric acid with 1 c.c. of a solution contain- 
ing 10° c.c. of 37% formaldehyde and five drops of 0-5°% morphine 
sulphate solution, on gentle rotation. Dodsworth and Lyons’s 
modification of Hepner’s test (using iron, sulphuric acid, and 
albumin) and the morphine sulphate test are both very sensitive, 
detecting 10 c.c. of 37% formaldehyde in 1 c.c. of solution ; they 
are easily performed, and trustworthy. CHEMICAL ABSTRACTS. 


The Qualitative Tests for Acetone Bodies: their Signi- 
ficance and Value. E. J. Biawoop and W. S. Lapp (J. Biol. 
Chem., 1923, 58, 347—361).—The sodium nitroprusside colour 
reaction is given by both pure acetone solutions and solutions of 
acetoacetic acid as free as possible from acetone (cf. Harding and 
Ruttan, A., 1913, ii, 79). Only the acetoacetic acid solution, 
however, gives a colour reaction with ferric chloride. The sodium 
nitroprusside reaction is intensified by the presence of sodium 
chloride and of other electrolytes present in urine. Neither colour 
reaction serves as a quantitative test. E. 8. 


Determination of the Iodine Value [of Fats and Oils]. S. 
and A. W. (Videnskap. Skrifier, 1923, 
No. 15, 5—77).—A systematic investigation of various methods 
for determining the iodine value of oils and of the conditions govern- 
ing the reactions involved. Preference is given to the Hiibl method 
since substitution of halogen does not take place as in the Wijs 
method; the latter method is, however, more rapid. The Waller, 
Hanus, and Winkler methods yield less trustworthy —s " 


Determination of Butter Fat and Coconut Fat in Fat 
Mixtures. G.H. LEopoip and W. J. pE Mooy (Rec. trav. chim., 
1924, 43, 103—124)—-A graphic method is described for deter- 
mining butter fat and coconut fat in mixtures such as margarine, 
containing, in addition, only neutral fats. ([Cf. B., as | 


The Quantitative Preparation of Urea from Human Urine. 
W. O. Moor (Biochem. Z., 1923, 143, 423—432).—Urea may be 
quantitatively recovered as the oxalate from the vacuum-dried 
residue of urine by extraction with methyl alcohol, and the addition 
of oxalic acid to the extract dissolved in amyl alcohol. The urea 
may be determined by Kjeldahl’s method either directly on the 
oxalate, or in the solution obtained by treating the oxalate with 
calcium carbonate. Comparing the results obtained by this 
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method with those given by the Mérner-Sjéquist method, the 
latter is found to give high results which run parallel with the 
capacity of the alcoholic extract to decolorise permanganate. 

J. 


Iodometric Determination of Thiosinamine : Comparison 
with Other Methods, and Applications. MorvitLEz and R. 
MEESEMACKER (J. Pharm. Chim., 1923, [viil, 28, 442—445).—To 
10 c.c. of the thiosinamine solution, acidified with sulphuric acid, 
are added A c.c. (excess) of 0'1N-iodine. After keeping in the dark 
for fifteen minutes, the unchanged iodine is titrated back with 
0°05N-sodium thiosulphate, in the presence of starch and 10 c.c. 
of chloroform. The titre of the thiosinamine solution is given by 
(A—n/2)0-0058 x10, where n=no. of c.c. of 0°05N-thiosulphate 
required. The method, which gives results in close agreement 
with those found by the methods of Volhard and of Denigés, is 
applicable to the estimation of allylthiocarbimide in oil of mustard. 

Ww. 


Volumetric Method for the Determination of the Alka- 
loids. A. IonErscu and (Miiz.) E. Spimescu (Bul. Soc. 
Chim. Romdnia, 1923, 5, 74—80).—The authors have extended 
their “‘ mercurimetric ’’ method previously described for acetone 
(A., 1923, ii, 666) to the determination of several alkaloids. The 
procedure is as previously described, 1—10 c.c. of the solution of 
the alkaloid (containing 0-01—0-03 g.) being employed, the final 
dilution with water before the addition of the sodium nitroprusside 
solution being with 200 c.c. of water. Each c.c. of 0-1N-sodium 
chloride solution is equivalent to the following quantities of alka- 
loids : quinine, 0-0066 g.; strychnine, 0-014 g.; morphine, 0-0083 g. ; 
codeine, 0-01 g.; cocaine, 0-009 g. The corresponding theoretical 
figures for the precipitate (HgI,),,(Alk.HI), are: quinine, 0-0127 g. ; 
strychnine, 0-011 g.; morphine, 0-0102 g.; codeine, 0-0107 g.; 
cocaine, 0-0102 g. J. W. B. 


Beckurts’ Method for Determining the Alkaloids in 
Cinchona Extract. G. Recorpati (Boll. Chim. Farm., 1923, 
62, 707).—When 5 c.c. of liquid cinchona bark extract are extracted 
with chloroform, the residue from the chloroform solution should 
be dissolved in 100 c.c. of 0-01N-hydrochloric acid and the excess 
of the latter determined by titration with sodium hydroxide solution. 
[Cf. B., 1924, 150.] 


Preparation and Determination of Arginine. A. KossEL 
and R. E. Gross (Sitzungsber. Heidelberg Akad. Wiss., [B], 1923, 
1—6; from Chem. Zentr., 1923, iii, 1151—1152)-—Protein is hydro- 
lysed with hydrochloric acid and the products, after removal of 
the excess of acid and neutralisation with sodium carbonate, are 
treated with ‘‘ Naphthol-yellow-S”’ or 2 : 3-dinitro-1-naphthol- 
7-sulphonic acid (m. p. 150—151°). From the arginine salt thus 
obtained, the dye acid may be liberated by boiling with 33% 
sulphuric acid, and serves as a means of determining the arginine. 
Data are given for the solubilities of the arginine, histidine, lysine, 
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guanidine, and ammonium salts. The arginine salt has m. p. 
above 260°; histidine salt, 224—226° (decomp.); lysine salt, 213° 
(decomp.); guanidine salt, m. p. 274° (decomp.); the salts contain 
equimolecular proportions of base and acid, except in the case of 
the ammonium salt which contains two molecules of base to one 
of acid. The dye acid also gives crystalline precipitates with 
agmatine, methylguanidine, creatinine, tetramethylenediamine, and 
purine derivatives. With carbamide, a crystalline salt of the 
composition CO(NH,).,C;,H,O.N.S is obtained. G. W. R. 


The Determination of Fibrinogen. II. W. Srar.incer 
(Biochem. Z., 1923, 143, 179—185).—A further survey of the 
methods available for the determination of fibrinogen (cf. A., 
1923, ii, 890). The addition of sodium citrate, either as solid 
or in solution, to native plasma has a purely additive effect on 
the refractive index. The following readily applicable method 
for the determination of fibrinogen by differential refractometry 
is given. The native plasma (NP) obtained by centrifuging 4 c.c. 
of blood is collected in paraffined vessels. A known volume of 
this—approximately 1 c.c.—is treated with citrate and the refrac- 
tive index of the native salt plasma (NSP) so obtained is measured. 
The residue of the NP is allowed to coagulate spontaneously, and 
the native serum (NS) from this compared in the refractometer 
with the salt serum obtained by heating the NSP at 55° for five 
minutes. The differences between the NP (obtained by a formula 


from NSP) and NS, and between the NSP and salt serum give 
respectively the native fibrinogen and the salt fibrinogen. J. P. 


A Substitute for Acid Hematin as the Standard in Sahli’s 
Hemoglobinometer. L.D. Friton (Bull. Johns Hopkins Hosp., 
1923, 34, 357—359).—Sufficient 40% sodium hydroxide solution 
is added to a 10% solution of pyrogallol in 75% ethyl alcohol 
to yield a solution containing 10% of sodium hydroxide. The 
mixture is oxidised by bubbling air through it over-night, or as 
long as a precipitate is formed. The supernatant liquid is decanted, 
and the tarry residue dissolved in water. Precipitation with 
75% alcohol and re-dissolution are continued until the product 
is no longer strongly alkaline. After being washed with 95% 
alcohol, the precipitate is left in the air until the odour of alcohol 
has disappeared, and is then dried in a desiccator over sulphuric 
acid. The standard liquid, prepared by dissolving the powder 
in a Sérensen phosphate buffer mixture of pg 6, matches acid 
hematin very closely down to a value representing 60%. 
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Spectroscopic Confirmation with Cesium of Bohr’s 
Distribution Numbers. E. Funs (Z. Physik, 1924, 21, 265— 
280).—A development of previous work (A., 1923, ii, 1, 103, 353), 
in which it was shown how the potential gradient inside the atom 
could be computed from the spectral terms. The mathematical 
treatment has been extended from the point of view of relativity. 
The underlying assumption that a single value for the potential 
gradient can be employed for all possible orbits is only approximately 
correct, so that the numerical results can agree only to a few units 
per cent, Within these limits, it is possible to calculate a potential 
gradient within the cesium atom giving orbits which correspond 
in their energy values on the one hand with the terms of the cesium 
spectrum and on the other with the requirements of the quantum 
theory. From this are deduced the dimensions of the atom shells 
and further, by the introduction of Bohr’s distribution numbers, 
those of the individual groups of orbits. This gives a “ model” 
from which, together with very probable assumptions as to the 
distribution of the electrons, a second computation of the potential 
gradient within the atom is made. This is in good agreement with 
the first, which is considered to be a confirmation of Bohr’s distribu- 
tion numbers. The atomic field of magnesium has also been 
examined, L. J. H. 


Interpretation of the Quantum Theory. R. Mecke (Z. 
Physik, 1924, 24, 26—37).—A discussion of the quantum theory 


‘in the light of the principles of relativity. J. 8. G. T. 


Theory of Radiation Transformation. G. KorNFELD (Z. 
physikal. Chem., 1924, 108, 118—120)—An experiment designed 
to test Weigert’s theory of the transformation of radiation in chemical 
reactions (A., 1923, ii, 3, 813) is described. According to this hypo- 
thesis, in a mixture of ozone and chlorine the decomposition of 
ozone by light is effected by radiation absorbed by the chlorine 
and re-emitted in a form which is absorbed by the ozone. To test 
this, the author has examined the formation of carbon dioxide 
in the presence of carbonyl chloride. It is known that carbon 
monoxide and oxygen combine under the influence of light in the 
presence of carbonyl chloride to form carbon dioxide. A quartz 
tube containing carbonyl chloride, carbon monoxide, and oxygen 
was surrounded by a second tube with quartz ends containing 
carbonyl chloride and submitted to light. It was found that no 
combination of oxygen and carbon monoxide occurred in the inner 
tube, thus demonstrating an error in the assumptions made in 
Weigert’s hypothesis and furnishing further proof of the sensitisation 
of the reaction between oxygen and carbon monoxide by kinetic 
means. J. F.S. 
VOL. CXXVI. ii. 
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Behaviour of the Many-lined Spectrum of Hydrogen at 
Low Temperatures. L. Crrron (Ann. Physik, 1924, [iv], 73, 
470—476).—The intensities of the lines in the spectrum of hydrogen, 
cooled in liquid air, were compared with those at the ordinary tem- 
perature, errors due to impurities which might be condensed, or 
to the change in density on cooling being eliminated as far as possible. 
The greater number of the lines in the spectrum exhibited no 
change in intensity, but others showed variations ranging from 
—65% to +140%. It was not found possible, as a result of these 
experiments, to distinguish groups of related lines. M. S. B. 


Origin of certain Spectral Lines hitherto attributed to 
Oxygen. W. Jnvons (Phil. Mag., 1924, [vi], 47, 586—590).—A 
re-examination of the O, lines of Schniederjost (Z. wiss. Phot., 
1904, 2, 283) shows that of the twenty-five lines of this series, 
twenty-one are not due to oxygen but may be ascribed to carbon 
impurity since they are successfully identified with Deslandre’s 
carbon band-heads (A., 1888, 637; Compt. rend., 1903, 137, 460). 
The line 2883-93 A. is confirmed as a genuine oxygen line, although 
it is possibly an enhanced O, rather than an OQ, line. The 
remaining three, 2895-37, 2858-81, and 2708-18 A., may still be 
regarded as oxygen lines, pending further investigation = ~ " 


Spectrum of Manganese. S. Goupsmit (Nature, 1924, 113, 
238).—With reference to Catalan’s work (A., 1922, ii, 726) the values 
of some of the multiple terms are calculated. A. A. E. 


New Rays in the Arc Spectrum of Scandium in Air between 
3200 and 2200 A. S. Prva pz Rusims (Anal. Fis. Quim., 1924, 
22, 49—55).—Scandium oxide was prepared from the oxalate by 
way of the acetylacetone salt. Using this material, a series of 
arc and spark spectrographs were obtained. The data = tabulated. 

. W. R. 


Extreme Ultra-violet Spectra. R. A. MiziiKan and I. S$. 
Bowen (Physical Rev., 1924, 23, 1—34).—By the measurement 
and comparison of thirty plates obtained by the use of the vacuum 
apparatus and explosive spark previously described, numerous 
lines between 136 A. and 1862 A. have been identified as belonging 
to one or other of the elements, hydrogen, helium, lithium, beryllium, 
sodium, boron, carbon, nitrogen, oxygen, fluorine, magnesium, 
aluminium, silicon, phosphorus, sulphur, chlorine, potassium, 
calcium, chromium, and copper, the results being tabulated. A 
progression of spectra with atomic number in this region is revealed 
which is similar to that observed by Moseley for hard X-rays. The 
method is capable of revealing the full M-spectra of all the elements 
up to copper (atomic number 29); with a few omissions above 20, 
these have been observed. In the case of copper, this spectrum 
extends to about 155A. Interpretation of the results in terms 
of Bohr’s theory gives values of constants of the Z and M 
levels of the atoms as follows: for sodium, L(I), v/R=2-826; for 
magnesium, 4-298, L(II), 3-402, 3-381; for aluminium, 
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L(1), 6-045; LIT), 5-008; for calcium, M(II), v/R=1-839, 
M(III), 1-810. There is evidence that in some cases the strongest 
lines are emitted by atoms from which all the valency electrons 
have been stripped. A. A. E. 


Measurements of the Intensity and Direction of the 
Penetrating Radiation [occurring in the Earth’s Atmosphere]. 
W. Koutxorster (Sitzungsber. Preuss. Akad. Wiss. Berlin, 1923, 
34, 366—377).—The intensity of the penetrating radiation increases 
with the height. above sea-level; at 3000, 4000, and 5000 metres, 
it liberates 4, 9, and 17 ions cm." sec."1, respectively. The radiation 
is shown to be y-rays with an absorption coefficient, wy,—2-5 Xx 
10° cm. as compared with that of y-rays from Th-D, py,o=33 xX 
107% cm.1. It is thus harder than the y-radiation from any known 
radioactive element. From measurements made in a glacier on the 
Jungfrau at 3550 metres, it is shown that the maximum intensity 
occurs between the hours 8 and 9 in the morning and evening when 
the milky way passes through the zenith. It is concluded that the 
radiation is emitted from the red stars of the milky way, and 
is due to the disintegration of radioactive elements unknown on 
the earth. There is no evidence supporting the view that either 
the sun or the earth is the source of this radiation. W. E. G. 


Soft X-Rays from Carbon. P. I. Luxirsxy (Phil. Mag., 1924, 
vi, 47, 466—470).—A contribution to the study of the gap between 
“ optical’ and “‘ X-ray” spectra. The photoelectric effect has 


generally been utilised for the detection of radiation in this difficult 
range. A variant of the usual method is here developed, in which 
the wave-length of the radiation is deduced from the velocity of 
the secondary electrons it releases from a target. These velocities 
are determined by an electrostatic method. The method is applied 
to the spectrum of carbon, and a value 48-9 A. (1%) is obtained 
for the K line. S. B. 


Soft X-Rays from Tungsten. C. B. Bozzani and C. T. Cuv 
(J. Franklin Inst., 1924, 197, 183—197).—An analysis of the pro- 
duction of X-radiation from the point of view of the Bohr theory, 
calling attention to the fact that, when the energy contents of 
successive orbits are plotted against atomic numbers, these curves 
cross one another in the region of soft X-rays, indicating that for 
any particular atomic number either of two exterior orbits is equally 
probable. .With the apparatus of Richardson and Bozzani (A., 
1922, ii, 14), a critical impact of 356 volts, identified with the M 
line, has been confirmed for molybdenum. With tungsten, critical 
values have been obtained at 33-6, 34-6, 39-2, 36-6, and 71 volt 
impacts (+ 1 v.) and these figures are identified with the N,, Ne, 
0,4, and O, levels, respectively, and are in substantial agreement 
with the figures of Bohr and Coster (A., 1923, ii, 110) and of Hjalmar 
(A., 1923, ii, 448). Thus the five-quantum levels 0; and O03, have 
greater negative energies than the four-quantum levels N, and Ng, 
which is in accordance with the Bohr theory. A. = M. 

9— 
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Spectral Series in the Soft X-Ray Region. G. K. RoLLerson 
(Physical Rev., 1924, 23, 35—45).—In the range 40—175 volts, 
nine critical radiation potentials (of the M series) were observed 
photoelectrically for iron, values for v/R being 3-46, 6-03, 7-05, 
8-21, 9-63, 10-40, 10-88, 11-33, and 11-83, respectively. Corre- 
sponding values in the range 600—700 volts, for the L series, were 
45-5, 47-0, and 51-5. All but the first and third of the first series 
of points fall on a straight line when plotted against 1/N* (V=7); 
the convergence limit of the /, series is found to be 13-1. For the 
L series, L,(v/R)=59-0. The critical potentials are considered to 
correspond with emission lines of wave-length 264, 151, 129-6, 111-0, 
94-6, 87-8, 83-9, 80-5, and 77-0A., respectively, and (for the L 
potentials) with 20-0, 19-4, and 17-7 A. A. A. E. 


The N-Series of X-Ray Spectra. V. DotEsseK (Z. Physik, 
1924, 21, 111—119).—The identification and classification of lines 
in the N series of X-ray spectra of elements of atomic numbers 
ranging from 46 to 92 are critically discussed by means of the Bohr- 
Coster scheme of classification and the Moseley diagram, and the 
results compared with those found by Hjalmar (A., = my an 

.8. G. T. 


Réntgenographic-chemical Investigations. III. Quanti- 
tative Chemical Analysis by means of Réntgen Radiation. 
H. Stintzine (Z. physikal. Chem., 1924, 108, 51—69; cf. this vol., 
ii, 83)—The possibilities of using X-ray spectrum analysis as 


an aid to chemical analysis are discussed. It is shown that with a 
sufficiently long exposure of the photographic film, X-ray spectrum 
analysis is capable of detecting even smaller quantities of elements 
than optical spectrum analysis. A method is put forward, the 
principle of which has been experimentally tested, which is capable 
of quantitatively determining the amount of a given element in a 
mixture. This method, which is not applicable to the lighter 
elements, hydrogen to sodium, consists in embedding the substance 
to be analysed together with a comparison substance in suitable 
quantity and state of subdivision in an indifferent substance. 
The quantitative relationships are deduced from the ratio of the 
intensities of the lines of the substance to be analysed and the 
comparison substance. The indifferent substance used was graphite 
and this mixed with powdered material was compressed with water- 
glass into pastilles. The method will only give usable results when 
a very efficient mercury vapour pump is used in the system. It is 
shown that the lighter elements may also be examined by the use of 
mixed crystals of suitable superposed space lattices, whereby, in 
vacuum, interference occurs between wave-lengths of double the 
normal value. This increase in the value of the lattice constant 
is sufficient to make it possible to obtain the X-ray spectra of the 
elements lighter than sodium and so determine them. J.F.S. 


Réntgenographic-chemical Investigations. IV. Measuring 
Instruments for High Vacua. H. Srinrzrna (Z. physikal. Chem., 
1924, 108, 70—81; cf. preceding abstract)—Two methods of 
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measuring the pressure in high vacua are described. The method 
of compressing the gas has been modified so that it may be used to 
measure pressures down to 10% mm. of mercury. By combining 
this method with the discharge method, it is possible to measure 
pressures down to 107° mm. of mercury. J. F.S. 


Variation of the Band Spectrum of Nitrogen produced by 
the Rare Gases. W. StreuBine and M. Toussaint (Z. Physik, 
1924, 24, 128—137).—Very marked variations in the respective 
intensities of the various series of bands in the nitrogen spectrum 
are produced by the presence of large proportions of ionised argon 
(Z. Physik, 1923, 19, 271). The authors find that a similar effect, 
less marked both qualitatively and quantitatively, is produced by 
the presence of strongly ionised neon. The effect is not attributable 
to a variation of temperature of the discharge and is not produced 
by the presence of other electronegative or electropositive elements 
of high or low atomic weights. It is suggested that the effect 

roduced by the ionised rare gases is attributable to an alteration 
in their respective electronic configurations occurring due to ionisa- 
tion, and that the effect on the nitrogen band spectrum is produced 
in the case of argon when this gas becomes singly ionised, whilst 
multiple ionisation is necessary in order that the effect may be 
produced by neon. J.8.G. T. 


Continuous Spectrum of Hydrogen. O. W. RicHaRDSON 
and T. Tanaka (Nature, 1924, 113, 192—193).—Using as a source 
of electrons a filament either of tungsten, or of platinum coated 
with barium oxide about 2 cm. from a flat, circular nickel anode 
of 2-5 cm. diameter, provided with a central rectangular slit, the 
whole being enclosed in an evacuated silica tube, observations have 
been made of electron discharges in hydrogen which appear to 
supplement those described by Lemon (this vol., ii, 133). 
Over the range examined, except at the lowest pressures, there 
are two stable types of luminous discharge; at pressures from 0-05 
to 0-1 mm., on a higher range of voltage, a third type is observed. 
The continuous spectrum is observed in the case of the low-voltage 
type. Details of the work are promised in a subsequent com- 
munication. A. A. E. 


Continuous Spectrum of Hydrogen. [F. Horton and A. C. 
Davies (Nature, 1924, 113, 273—274; cf. A., 1923, ii, 820).—In 
view of the results previously obtained by the authors, it is probable 
that the change from a line spectrum to the continuous spectrum, 
which Lemon (this vol., ii, 133) found to occur on increasing 
the electron emission from the filament, was due to an accompanying 
decrease in the electric intensity between the filament and the part 
of the luminous discharge under observation. A. A. E. 


Properties of Dyed Materials. H. Wats (J. Amer. Chem, 
Soc., 1923, 45, 2420—2430).—The position of the maximum in the 
absorption spectrum of a solution of a dye determines the general 
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colour, but not the particular shade, both of the solution and of 
wool dyeings produced from it. A logical method of comparing 
dyes is to map the reflection spectrum of a dyed fabric. This has 
been done by a method similar to that of Meek and Watson (Chem. 
Soc. Trans., 1916, 109, 544), using wool coloured by means of a 


series of xanthene dyes having absorption maxima between 4875 
and 5550A. The spectrophotometric curves from wool dyeings 
are much broader than those from aqueous or alcoholic solutions. 
Dyeings made on filter-paper have reflection curves identical with 
those of the dyed wool. The reflection spectra of thin gelatin films 
containing Eosin BN and erythrosin are the same as those of the 
wool dyeings, and the transmission spectra of these films correspond 
with those of the aqueous solutions. These results indicate that 
the dyes are actually dissolved in the wool. A discussion follows 
of the “ simple solution ” theory of dyeing. W.S.N. 


Variations in the Specific Refraction of Gases with Pressure 
below one Atmosphere. V. PosrspaL (J. Phys. Radium, 1923, 
[vi], 4, 451—460).—Measurements of the variations in the refractive 
index of oxygen and hydrogen with pressure have been made at 
pressures below 760 mm. Using data for the refractive indices 
and the compressibilities of the gases, the change in their specific 
refraction is calculated over a wider pressure range. The specific 
refraction of oxygen (as of air and carbon dioxide) increases rapidly 
with pressure up to two or three atmospheres, above which it is 
nearly constant, whilst the values for hydrogen diminish at first with 
rise of pressure, becoming nearly constant above one atmosphere. 
A qualitative explanation of the behaviour of these gases is given, 
based on the Bohr theory. 


Formula for Rotation-dispersion. F. Birx1 (Helv. Chim. 
Acta, 1924, 7, 163—167).—From the formula [a«]=k/a?—2,?, it is 
shown that the relation between wave-length and rotation for 
optically active substances is given by [«]=C/d,.e8/", where C 
and @ are constants. This may be regarded as a generalised form 
of Boltzmann’s formula, [«]=A/a?+B/a4. The formula may also 
be written log 4°[«]=log C+ where v is the frequency ; log 
is a linear function of the square of the frequency. This graphic 
relation is found to hold in the examples tested. E. H. R. 


Harmonic Frequency Relations in the Infra-red Absorp- 
tion Spectra of Liquids and Solids. J. W. Exuis (J. Opt. 
Soc. Amer., 1924, 8, 1—9).—A determination of the respective 
frequencies of the bands in the infra-red absorption spectra of 
various substances, including cottonseed oil, a petroleum distillate, 
lard oil,-kerosene, mesitylene, pentane, heptane, and water, suggests 
that a pair of chemically combined atoms, e.g., carbon and hydrogen, 
or oxygen and hydrogen, responds not only to an incident electro- 
magnetic wave of a certain frequency, but also to waves the fre- 
quencies of which are whole multiples or approximately whole 
multiples of the fundamental frequency. J. 8. G. T. 
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Near Infra-red Absorption Spectra of some Organic 
Liquids. J. W. Exxis (Physical Rev., 1924, 23, 48—62).— 
Observations with a self-recording prism spectrograph were made in 
the following cases: methyl, ethyl, propyl, butyl, methylene, and 
ethylene halides, butyl nitrite, benzene, toluene, pentane, hexane, 
heptane, octane, mesitylene, p-xylene, chloroform, and bromoform. 
The wave-lengths of the absorption maxima, accurate to about 
0-01», are tabulated up to 2-4. Visual observations were also 
made in the case of chloroform, benzene, toluene, acetone, methyl 
iodide, pentane, hexane, heptane, ethyl bromide, and ethyl ether. 
Besides common bands at about 1-17, 1-38, and 1-7 », bands near 
0-9 and 1-0 » appear in many of the compounds; their presence is 
ascribed to the carbon—hydrogen linking, since they are not observed 
with carbon disulphide or carbon tetrachloride, or with compounds 
containing hydrogen without carbon. Shifts (up to -+0-03 ») in 
the positions of the bands, for different liquids, may be due to a 
change in the relative intensity of the two components of the 
band. A. A. E. 


Absorption of Potassium bb a=? at High Temperatures, 
and Satellites accompanying the Members of the Principal 
Series. A. L. Narayan and D. Gunnayya (Physical Rev., 1924, 
23, 46—47).—The existence of the lines 5340, 5300, 5205, 5100, 
4970, and 4831 A. is confirmed. Fifteen satellites observed in the 
absorption spectrum are tabulated. A. A. E, 


Absorption Spectra of some Derivatives of Phenol and 
other Substances. J. E. Purvis (J. Chem. Soc., 1924, 125, 
406—418).—A continuation of previous work (Chem. Soc. Trans., 
1923, 123, 2515). Absorption spectra of solutions (in some cases 
vapours) of many phenolic substances have been investigated. 
None of the substances exhibited any of the narrow vapour bands 
characteristic of phenol or of its simpler derivatives. The type, 
position, and intensity of absorption in the ultra-violet regions 
are regulated by the nature of the unsaturated elements or groups 
of elements acting as oscillatory centres. With increasing com- 
plexity, the vapour bands, and eventually the solution bands also, 
disappear. It is probable that completely saturated substances 
do not exhibit specific absorption in the ultra-violet. The general 
absorption depends on the translatory motion of the molecule, and 
this will be controlled by the weight (cf. A., 1913, ii, 363). nessa 


Fluorescence Spectra. II. Phenol and Phenolic Ether 
Vapours. J. K. Marsu (J. Chem. Soc., 1924, 125, 418—423).— 
All the substances examined in continuation of previous work 
(Chem. Soc. Trans., 1923, 123, 3315) had similar spectra beginning 
with wave-lengths of about 2750 A., attaining a maximum at about 
2900 A. and dying out at about 3700 A. Some substances (veratrole, 
methyl salicylate, benzyl alcohol, etc.), show a second spectrum 
in the blue region and phenyl mercaptan shows this spectrum alone. 
The weight of the side chain, the residual affinity in the side chain, 
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and ortho-substitution may influence the production of this second 
region. In the case of cresols, the fluorescence increases in the order 
ortho, meta, para. Phenol and anisole show a number of fine 
bands, and p-cresol and its methyl ether a 
ew. KT. 


Sensitised Fluorescence of Lead and Bismuth Vapours. 
H, Korrermann (Z. Physik, 1924, 21, 316—325)—The method 
of sensitising fluorescence in vapours by the action of light absorbed 
by mercury vapour, used by Cario and Franck (A., 1922, ii, 809), 
is applied to lead and bismuth vapours at 950°. Lead gave the 
lines: 4057-93, 3683-60, 3639-71, 2873-40, and 2833-17 A. which 
agree with the series scheme of Grotrian (A., 1923, ii, 710). Those 
of bismuth, 4722-72 and 3067-81 A., suggest further regularities 
in the arc spectra of this element. L. J. H. 


Fluorescence of some Organic Compounds. E. Baytz and 
R. Fasre (Compt. rend., 1924, 178, 632—635).—The dominant 
wave-length of the fluorescence spectra of a number of organic 
compounds has been measured, using, as source of excitation, the 
Hg3¢59 line. The intensities of fluorescence are compared with that 
of sodium salicylate, which possesses a high fluorescence under these 
conditions. Novocaine shows an intense fluorescence, which permits 
of its ready detection in mixtures also containing cocaine and 
stovaine. These substances exhibit no fluorescence. E. E. T. 


Polarised Light of Fluorescence. A. Carre. R. 
Accad. Lincei, 1924, [v], 33, i, 21—23).—The author confirms the 
results obtained by Weigert (Phystkal. Z., 1922, 23, 232) and by 
Schmidt (ibid., 233) with reference to the influence of the solvent 
on the polarisation of the fluorescent light emitted by a solution. 
It is also shown that the emission is polarised when it leaves the 
particles, so that the polarisation depends neither on dichroism of 
the solution nor on a phenomenon of luminous diffusion. T.H. P. 


Phosphorescence of Fused Transparent Silica. D. L. 
CHAPMAN and L. J. Davizs (Nature, 1924, 113, 309).—When oxygen 
or hydrogen is driven into fused quartz by the electric discharge, 
the quartz acquires the property of phosphorescing. After the 
glow has ceased, the quartz can again be made to phosphoresce by 

eating it; the phosphorescence caused by heating can be observed 
with no apparent diminution in intensity 24 hours after the stimu- 
lating discharge has been stopped. | A. A. E. 


_ Phosphorescence of Fused Transparent Silica. E. B. 
LuptaM and W. Wzst (Nature, 1924, 113, 389).—The observation 
of Chapman and Davies (preceding abstract) is confirmed. The 
hosphorescence exhibited by fused silica after exposure to the 
ight from an aluminium spark has already been attributed to the 
fact that silica begins to absorb strongly in the neighbourhood of 
lines at 1860 and 1760 A. The colour of the phosphorescence differs 
with the specimen of silica, and is probably due to impurity. A 
strong line at 2060 A. is observed in the case of iodine. A. A. E, 
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Method of Determining Radiating and Ionisation Potentials 
not necessitating Low Pressures. W.J. Ciarxk (Proc. Durham 
Phil. Soc., 1922—23, 6, 312—-322).—A stream of electrons from a 
cathode coated with lime passes through an adjacent gauze screen 
which can be charged positively to give varying accelerating poten- 
tials. The stream then traverses the gas and falls on an insulated 
conductor connected to an electroscope. Working with air at 
pressures of the order of 1 mm. of mercury, the author has deter- 
mined the form of the curves showing the variation of the potential 
of the conductor and the current to it with varying accelerating 
potentials. The potential curves are influenced considerably by 
perturbing secondary effects, but the current curves, under suitable 
conditions, exhibit discontinuities from which approximate values 
of the radiating potentials of nitrogen and oxygen and of the 
ionisation potential of oxygen have been derived. 8.8. 


Statistical Equilibrium and Mechanism of Ionisation by 
Electronic Impacts. R.H. Fow sr (Phil. Mag., 1924, [vi], 47, 
257—277).—A discussion of the mechanism of the equilibrium 
between ions, electrons, and atoms in a dissociating gas, with special 
reference to the relative importance of collision and radiative 

rocesses. Klein and Rosseland’s theory of non-radiative collisions 

as been amplified, and extended to ionisation by electronic impact. 
It is deduced that radiationless (collision) processes are negligible 
in the reversing layer of the sun (10 atm.) but are of greater 
importance than radiative captures at a pressure of l atm. Other 
astrophysical applications are mentioned. S. B. 


Theory of the Electron Current in Ionisation by Collision. 
L. Hts (Physikal. Z., 1924, 25, 25—41).—The theory of Townsend 
on the ionisation of gases by collision (London, Constable, 1910) 
is not in good agreement with experiment for the rare gases and 
breaks down completely under the experimental conditions of 
Franck (Physikal. Z., 1921, 22, 358). The author extends this 
theory and deduces relationships which are in agreement with the 
experimental work of both Townsend and Franck. A. E. M. 


Ionisation by Collision in Helium. J. 8S. TownsEND and 
T.L. R. Avrus (Phil. Mag., 1924, [vi], 47, 401—415; cf. A., 1923, 
ii, 366, 721)—Measurements were made of the currents passing 
between electrodes in helium with variation of gas pressures, 
potential differences, and electrode distances. From these it is 
deduced that the energy necessary to ionise a helium atom does not 
exceed that of a 10-volt electron, but that the energy of the electrons 
must be twice this value for appreciable ionisation to occur. 
Previous work on ionisation and resonance potentials is criticised 
in the light of these results, which, it is claimed, show that electrons 
moving with velocities corresponding with resonance potentials 
rarely lose their energy by molecular collisions. 8. B 


Motions of Electrons in Neon. VY. A. Bamzy (Phil. Mag., 
1924, [vi], 47, 379—384; cf. A., 1923, ii, 721, and preceding abstract). 
—Measurements have been made of the velocity and oe of 
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agitation of electrons in neon under the influence of an electric 
field. The values deduced for the mean free paths of the electrons 
in neon and in other gases are in disagreement with those obtained 
from viscosity determinations. 8. B. 


Re-combination of Gaseous Ions, Chemical Combination 
of Gases, and Monomolecular Reactions. J.J.THomson (Phil. 
Mag., 1924, [vi], 47, 337—378).—The first section of this paper is 
devoted to the theory of the rate of re-combination of positive 
and negative ions, the rate of formation of complex ions, and kindred 
subjects. In the second section, the results are applied to problems 
of chemical combination. With the assumption that complex 
formation must precede true chemical combination, it is deduced 
that charged ions or “ polar ’’ molecules can accelerate reactions (a) 
by promoting the formation of additive compounds, (b) by assisting 
atomic rearrangements within the molecule. - An expression resemb- 
ling Arrhenius’ empirical equation is obtained for the rate of dis- 
sociation of gaseous compounds, on the hypothesis that the 
decomposition is due to molecular collisions, and the usual objections 
to this view are discussed. Finally, an expression is developed 
for the rate of unimolecular reactions in solids, such as sublimation, 
on the assumption that the “critical energy increments” are 
supplied by pulses running through the space lattice of the solid. 
The influence of the walls of the containing vessel on reaction 
velocities is considered in the light of this theory. S. B. 


Potential Gradient in the Sodium-Potassium Vapour Arc 
Lamp. F. H. Newman (Phil. Mag., 1924, [vi], 47, 603—608).— 
The fall of potential along the arc of a vapour lamp with each 
electrode of sodium—potassium alloy (2 parts Na to 1 part K) has 
been investigated by means of a probe electrode for currents of 
1—2 amp. The potential gradient along the arc column is uniform. 
The potential drop at the cathode is greater than that at the anode, 
but both are small compared with the results for other metal 
electrodes. Application of Poisson’s law shows no preponderance 
of ions of either sign. The small potential difference between the 
terminals of the lamp when working is explained by the photo- 
electric effect exhibited by the alloy. A. E. M. 


Calculation of the Normal Cathode Drop of Potential in 
Mixtures of Gases. A. GinrHer-Scnutze (Z. Physik, 1924, 
21, 50—59).—An expression for the normal cathode drop of 
potential, V,,, in a mixture of gases is derived in the form V,,?= 
xB, V,,%,V5"], where V;, and Vi, are the ionisation potentials of the 
respective gases, V, and V, the respective normal cathode falls, 
A, and A, the values of the mean free atomic paths in the gases at 

.T.P., 8, and ®, the respective mean number of ions produced 
by an electronic impact, «, and a, are coefficients relating to 
the increase of the cathode fall due to inelastic impacts, and 2 
and 1—«x the respective proportions in which the gases 1 
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and 2 are present in the mixture. The formula is shown to 
be in close agreement with experimental results for mixtures of 
monatomic gases, ¢.g., mixtures of argon and mercury vapour. 
In the case of mixtures containing a diatomic or other multi- 
atomic gas or vapour, the measured values of the normal 
cathode drop of potential are in all cases greater than the calculated 
values throughout the greater part of the range of mixtures employed. 
This discrepancy between experimental and calculated values is 
attributed to the removal, by a process of chemical combination, 
of cations produced in the glow by the primary electrons. The 
discrepancy is exhibited to a slight extent by mixtures of argon and 
oxygen, and to a considerably more marked degree by mixtures 
of helium and oxygen, and the author concludes that in both these 
cases, in consequence of ionisation, compounds of the respective 
gases, argon and helium, with oxygen are formed. J.8.G. T. 


Theory of Emission of Positive Ions and Electrons from 
Glowing Metals. M. von Lave (Sitzungsber. Preuss. Akad. Wiss. 
Berlin, 1923, 32, 334—348)—A theoretical paper in which the 
thermodynamic equilibrium between a metal and its ionised vapour 
is employed as a basis for the deduction of expressions for the positive 
and negative saturation currents from the surface of the metal. 
It is deduced that the saturation currents at the melting points of 
the metals will be the same for the liquid and solid phases. This 
is in agreement with the experiments of Goetz (Physikal. Z., 1923, 
24, 377) at the melting points of iron, copper, and manganese. ™ 
A. E. M. 


Law and Mechanism of the Emission of Electrons from Hot 
Bodies. S.C. Roy (Phil. Mag., 1924, [vi], 47, 561—569).—Assuming 
that the electrons within a metal form ideal Born-Karman space 
lattices, and utilising a quantum theoretical value for their energy 
content, and identifying the thermally emitted electrons with 
photo-electrons, an expression is deduced giving electron emission 
as a function of temperature. This is essentially of the same 
form as that of Dushman (Physical Rev., 1922, 20,109). Intrinsic 
potentials for alkali and alkaline-earth vapours are calculated from 
thermionic and from photoelectric data, and are in fair agreement 
with thermionic observations. Comparison of intrinsic potential 
with observed resonance potential suggests that the mechanism 
of emission is a resonance process. A. E. M. 


Normal and Selective Photoelectric Effects associated with 
the Alkali Metals. K. Farwic (Z. Physik, 1924, 21, 38—45).— 
Measurements of the photoelectric effects exhibited by sodium, 
potassium, and rubidium, illuminated by radiation between 2000 
and 6000 A., indicate that the photoelectric effect on the long 
wave-length side of the selective region characterising these metals 
is continuous with the normal effect exhibited on the short wave- 
length side of this region. The curve representing the selective 
photoelectric effect is superposed on the continuous curve repre- 
Senting the normal effect, as suggested by Pohl —— 
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(Verh. d. D. Phys. Ges., 1910, 12, 682, and A., 1910, ii, 922). Franck’s 
interpretation of the maximum selective effect (Z. Physik, 1923, 
13, 241) is shown to be untenable. J.8. G. T. 


Photoelectric Effects in Rock Salt Crystals. J. Bincz. 
(Z. Physik, 1924, 21, 229—241).—Several rock-salt crystals, natural 
and artificially coloured (by exposure to X-rays), were exposed 
to monochromatic illumination of intensities 5 x 10°—5 x 10° cal./ 
sec. cm.?, and the photoelectric currents measured. There is a 
linear relationship between current and applied voltage and no 
evidence of saturation up to field strengths of 50,000 volt/cm. 
The quantum relationship between the energy absorbed and output 
tends to show that the phenomenon is that of photoelectric con- 
duction rather than of dielectric polarisation. e displacement 
of the crystal lattice can be of only molecular em, + + 


Electrical Conductivity associated with the Excitation of, 
and Emission of Light from [various] Phosphors. B.GuDDEN 
and R. Pout (Z. Physik, 1924, 21, 1—8).—In continuation of 
previous work (cf. A., 1922, ii, 680), the authors have correlated the 
photo-excitation of various phosphors, e.g., crystals of Zn—S—«Cu, 
Zn-S—Mn, Zn-S-yCu, and the emission of light accompanying the 
excitation with the phenomena of the primary and secondary 
photoelectric currents in the crystals. Employing a string electro- 


meter, the authors were able to detect transport of electricity within 
the excited crystal independently of whether the returning electron 
caused emission of light or not. The conditions under which the 
quantum equivalence law holds for the absorption and emission 
processes are briefly discussed. J.8..G. T. 


e in the Temperature Coefficient [of Electrical 
Conductivity] of pure Platinum by Mechanical Treatment. 
O. Frussner (Z. Physik, 1924, 21, 163—167)—A number of 
experiments are described in which the resistance of a thin, pure 
platinum wire (0-1 mm, diam.) is compared with that of a similar 
wire which is subjected to the pull of various weights from 0 to 130 g. 
The measurements were made at 0° and 100°. -In most cases, the 
change in the temperature coefficient scarcely falls outside the 
experimental error. J.F.S. 


o-electricity of Two Derivatives of Camphor. M. R. 
Lucas (J. Phys. Radium, 1923, [vi], 4, 491—492).—Pyro-electric 
phenomena have been observed with p-dimethylaminobenzylidene- 
camphor and dibenzyleamphor. When crystals of these substances 
are suspended by fibres and heated at 100°, they are attracted 
or repelled by charged bodies. The direction of polarisation is 
perpendicular to the long axis of the crystals, whereas tourmaline is 
polarised in the direction of this axis. S. B. 


Hall Effect and Specific Resistance of Cathodically De- 
posited Films of Gold. 8. S. MacKzown (Physical Rev., 1924, 
23, 85—93).—The Hall coefficient for sputtered films of gold is the 
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same as for bulk metal, namely, 643 x10*(+-1%). The results 
of experuments on the resistance and change of resistance of such 
films are in agreement with work already published, and are 
expressed in graphical form. A. A. E. 


Magneto-chemical Investigations. E.WrpDEKIND (Z. angew. 
Chem., 1924, 37, 87—-89).—Whilst the compounds of iron, with the 
exception of the oxide Fe,0,, are much less strongly magnetic 
than the metal itself, the reverse is true of manganese. In the 
latter case, the magnetic effect is a maximum when the metal is 
present in the tervalent state (e.g., in the boride, arsenide, etc.), and 
is considerably less in the bivalent state (e.g., the sulphide), 
Chromium is feebly magnetic, but yields two strongly magnetic 
oxides, Cr,O, and Cr;O,, which may be regarded as derived from 
the tri- and sesqui-oxide and are thus analogues of Fe,0,. Vanad- 
ium also exhibits latent magnetism, the monoxide, VO, havi 
the highest susceptibility, and the other oxides, V,0,, VO,, an 
V,0;, following in order of diminishing susceptibility; for the 
sulphides, however, this order is reversed. The susceptibility of 
titanium compounds is still less than that of vanadium compounds, 
the maximum being found here, as in the chromium series, in the 
salt-like oxide, Ti,O;. Whilst the susceptibility decreases in 
passing down the series iron, manganese, chromium, vanadium, 
titanium, the effect of the second component (e.g., oxygen, sulphur) 
varies. In general, the susceptibility of the oxides decreases with 
ee oxygen content, with the exception of the mixed, salt- 
like oxides (e.g., Fe,0,). Copper, itself feebly diamagnetic, is 
magnetic in many cupric compounds, but generally diamagnetic 
in cuprous compounds. Attention is directed to the periodic 
nature of the susceptibility, and the relation between the latter 
and colour, in the case of the rare earths. W. T. K. B. 


Mass Spectra of Chemical Elements. V. Accelerated 
Anode Rays. F.W. Aston (Phil. Mag., 1924, [vi], 47, 385—400).— 
The extension of mass-spectrum analysis has been hampered by 
difficulties in the production of the mass rays of many metallic 
elements. Unsuccessful attempts to produce them by drawing 
out the ions from a vacuum arc are described. Details are given 
of a method using the anode rays from a composite anode of graphite 
and metallic salts, which has proved of very general application. 
’ With this apparatus, the principal isotopes of lithium, beryllium, 
magnesium, and calcium are found to have atomic weights closely 
approximating to whole numbers (cf. A., 1923, ii, 748). S. B. 


Capture and Loss of Electrons by «-Particles. E. RUTHER- 
FORD (Phil. Mag., 1924, [vi], 47, 277—-303).—The frequency of the 
capture and loss of electrons by «-particles is discussed, from 
observations on the number of singly charged and neutral helium 
atoms present in a pencil of «-rays. The experimental procedure 
is to observe the magnetic deflection in a high vacuum of «-rays 
from radium-B and radium-C, counting the particles by the scintilla- 
tion method. The neutral atoms remain undeflected and the singly 
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charged atoms are deflected half as much as the doubly-charged 
atoms. The velocity of the «-particles is varied by placing mica 
screens before the source. With decreasing velocities, the number 
of particles which have captured electrons becomes relatively larger. 
It is found that the number of singly charged and neutral atoms 
falls off almost exponentially with increase of the gas pressure in 
the apparatus. The mean free paths of a particle for capture and 
loss of an electron are deduced from this effect of the presence of gas. 
For example, with «-particles of velocity 0-85 x 10° cm./sec., the 
mean free path for loss is 0-005 mm., and for capture 0-037 mm. in 
air at N.T.P. The ratio of the mean free path for capture to that 
for loss varies as V**, where V is the velocity of the «-particles. 

The theoretical difficulties involved in the capture of electrons 
by high-speed «-rays are considered, and it is concluded that the 
process is intimately connected with that taking place in the 
ionisation of a gas by the rays. 8. B. 


Application of the Law of Probability to the Radioactive 
Emission of Polonium. W. Kutznrer (Z. Physik, 1924, 21, 
281—298).—The «-ray emission of polonium was investigated to 
see whether it conformed to Bateman’s law (A., 1910, ii, 917) and 
was found to show sub-normal dispersion, that is, the proportion 
of the time fractions during which approximately the average 
number of particles was emitted was found greater than theory 
requires. The cause is discussed and it is suggested that the atoms 


are influenced by emissions from other atoms. L. J. H. 


Precision Measurement of Radium Emanation. A. BECKER 
(Z. Physik, 1924, 21, 304—315).—An instrument for the compara- 
tive measurement of radium emanation and a method of calibrating 
it are described. L. J. H. 


riments with a Glow Lamp as a Counting Chamber 
[for the Detection of «-, §-, and y-Rays, etc.]. O.v. BAryER 
and W. Kutzner (Z. Physik, 1924, 21, 46—49).—When a direct- 
current voltage of from 150 to 200 volts is applied to a circuit 
comprising a high resistance in series with an electric glow (micro- 
phone) lamp shunted with a suitable capacity, the lamp glows 
intermittently. With suitable choice of the applied voitage, the 
intermittent glow disappears, but may be restored by bringing near 
the lamp a source of «-, 8-, or y-radiation, each lighting-up of the lamp 
indicating the incidence of an «-, 8-, or y-ray. The phenomenon may 
also be produced by the incidence of light of shorter wave-length 
than about 3800 A. on the iron anode employed in the lamp, or as 
the result of electrostatic effects produced in the neighbourhood 
of the lamp. The frequency of the intermittence appears to be 
proportional to the intensity of the incident light. J.S.G.T. 


Number of «-Particles expelled by Radium. I. Counting 
of Scintillations. H. Gricer and A. (Z. Physik, 1924, 
21, 187—203).—The number of «-particles emitted by 1 g. of radium 
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(without disintegration products) per sec. has been determined by 
counting the scintillations produced in a zinc sulphide screen, and 
the value 3-40 x 10 obtained. The method used was designed 
to eliminate the more obvious causes of error, such as fatigue of the 
eye and imperfections of the screen. This value is compared with 
Rutherford and Geiger’s value of 3-57 x 10° and Hess and Lawson’s 
value 3:72 x 101°, and the reasons for the discrepancy are discussed. 
Making use of the above figure and of Millikan’s value of the ele- 
mentary quantum, the half period of radium is calculated to 1730 
years and the evolution of helium to 159 cu. mm. per year per gram 
of radium in equilibrium with emanation, radium-A, and radium-C’,. 
The heat evolution of 1 g. of radium (free from disintegration pro- 
ducts) is calculated to 22-25 cal./hour per gram of radium. Com- 
paring this value with the experimental values of Rutherford and 
Hess, namely, 25-2 and 25-1 cal./hour, it appears likely that in the 
radioactive changes of the radium atom, in addition to the kinetic 
energy of the «-particles and the recoil atoms, other quantities of 
energy must be set free in consequence of the changes in the atomic 
nucleus. 


Employment of Normal Radium and Uranium Solutions 
for Emanation Measurements. II. P. Luprwie and E. 
LorENSER (Z. Physik, 1924, 21, 258—263).—Using the apparatus 
previously described (A., 1923, ii, 453), further measurements have 
been made with normal radium solutions from the Physikalisch- 
Technische Reichsanstalt and with several uranium solutions 
of the Freiberg Radium Institute. The influence of the pressure 
in the ionisation chamber on the ionisation effects of y- and «-rays 
has been investigated between 400 and 1000 mm. The y-ray 
ionisation is a linear function of pressure, and «-ray ionisation is a 
maximum at 715—735 mm. The extension of the measurements 
over a further year and the application of the pressure corrections 
has served to prove the constancy of the solutions and to substantiate 
further the use of the method as a standard. A. E. M. 


Artificial Disintegration of Atoms. G. Krirscnu and H. 
Perrersson (Phil. Mag., 1924, [vi], 47, 500—512).—A detailed 
account of previous work (A., 1923, ii, 675, 819). A. E. M. 


Electronic Theory of Valency. B. Friirscurm (Phil. Mag., 
1924, [vi], 47, 569—576; Trans. Faraday Soc., 1923, 19, 531— 
535).—A reply to criticisms by Lowry (A., 1923, ii, 848) of con- 
ceptions advanced by the author. A. E. M. 


Secondary Valency in the Light of Recent Researches. II. 
Alkali Polyhalides. G. L. CLark (Amer. J. Sci., 1924, 7, 109— 
120; cf. A., 1923, ii, 856).—A detailed consideration of the facts 
which must be taken into account by any constitutional formula for 
alkali polyhalides, leads to the conclusion that there is only one 
possible mechanical formulation for these substances which is in 
agreement with experimental facts. This is the constitutional 


. 


-ii, 228 ABSTRACTS OF CHEMICAL PAPERS. 


formula suggested by Knorr (Z. anorg. Chem., 1923, 129, 109) accord. 
ing to which cesium iodide, ¢.7., is represented b y 


This represents the halogen atoms in a line as a singly acting unit, 
with two atoms sharing a single electron which describes an eccentric 

orbit around them. Each iodine atom is surrounded by the rare 

gas configuration of eight electrons. The arrow shows that a 
valency electron has been removed from the cesium atom with a 
resultant polar linking between the halogen group and the metal 
ion. Consequently, the halogen atom next to the metal will invar- 
iably be the strongest halogen, accounting for the fact that in 
changes brought about by increased temperature the strongest 
halogen remains bound to the metal. J.F.S. 


Specific Subsidiary Valency Linkings. Internally Complex 
Salts of Bivalent Iron. H. Ley, C. Scowarte, and O. Miinnicu 
(Ber., 1924, 57,[B], 349—356).—Although glycine and its homologues, 
a- and f-aminopropionic acids, piperidinoacetic acid, and aromatic 
amino-acids such as anthranilic acid, do not give characteristically 
coloured ferrous salts, this is not the case with compounds obtained 
from acids containing the group, C:N-CO,H, in which the :C:N- 
group is a component of a cyclic system; these vary in colour from 
reddish-yellow to dark violet, and are regarded as internally complex 


salts having the group, of , which is analogous to the 


ferronitric oxide complex, | Fec | (cf. Manchot, A., 1914, 


ii, 557, 567). They show the ultra-violet absorption spectrum of 
the acid from which they are derived, but possess a character- 
istic band in the neighbourhood of 1/4 = 2000 which is considered 
to be characteristic of the attachment of ferrous iron to nitrogen 
by a subsidiary valency. The tendency of the acids to form complex 
copper and ferrous salts does not appear to be parallel. 

The following new salts have been prepared : Ferrous pyridine-2- 
carboxylate, (C5H,O,N).Fe,4H,0, brown crystals, which, in aqueous 
solution in the absence of air and light, — into basic ferric 
pyridine-2-carboxylate, (Cg,H,O,N),FeOH, microcrystalline, 
yellow substance ; ferrous ‘pyridine-2 : 3- dicarbonat (+ H,0), 
brownish-black, lustrous crystals, and the salt, C,H,0,NFe,2H,0, 
yellow crystals ; ferrous pyrazine-2:3-dicarboxylate, ,C,H0,N,Fe,2H,0, 
small prisms; copper ae 2 : 3-dicarboxylate, 

H,0,N,Cu,H,0, 
a pale green "fe quinozaline-2 : 3-dicarboxylate, 
dark prisms. 
neutral solution of quinoxaline-2 : 3-dicarboxylic acid is a 
sensitive reagent for ferrous iron, with which it gives a violet color- 
ation; in the presence of salts of ferric iron, nickel, cobalt, or copper 
the quinoxaline-2 : 3-dicarboxylates of these ‘metals are first 


q 
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precipitated, after which the coloration appears. The sensitiveness 
is of the same order of magnitude as that of Turnbull’s blue = 


Structure of Phosphorus. H. Coriins (Chem. News, 1924, 
128, 145—147)—The author’s views, (a) that the atom of 
phosphorus has the constitution expressed by the formula 
Na—H—H,—H—H,, and (6) that the heat of formation of 
an element is proportional to the product of the atomic weight and 
the change of volume, are developed. A.A. E. 


Constitution and Structure of an Atom of Sodium. H. 
Cottins (Chem. News, 1924, 128, 161—163).—Various numerical 
values are considered to support the author’s view that an atom 
of sodium has been formed by the union of an atom of carbon 
with one of boron. A. A. E. 


Chemical Nature of the Purple of Cassius. A. HuBzEr 
(Physikal. Z., 1924, 25, 45—47).—An X-ray analysis of a sample of 
purple of Cassius by the Debye-Scherrer powder method gave 
thirteen interference lines, for eleven of which the corresponding 
lattice constant is that of gold. The remaining two are also given by 
a preparation of colloidal stannic acid and correspond with the 
strongest reflections from crystalline stannic oxide. It is concluded 
therefore that the gold is not chemically combined, but that the 
is merely a mixture of colloidal gold and 
acid. . E. M. 


Structure of Vanadium. H. Coriins (Chem. News, 1924, 
128, 100—102).—Evidence, based on the relative volumes and the 
heats of formation of their compounds, is adduced in an attempt to 
prove that vanadium has been formed by the union of an atom of 
magnesium with an atom of aluminium. A. R. P. 


Solid Solutions and Inter-atomic Relationships. A. L. 
Norsury (Nature, 1924, 113, 271).—Polemical with Rosenhain 
(tbid., 1923, 112, 832). Experimental data show that there is no 
connexion between the sizes of the solute atoms and their effects 
in increasing the electrical resistivity of a metallic solvent. The 
diminution of conductivity of metals with increasing temperature is 
probably due to the effect of heat on the electrons, and not on the 
atoms. A. A. E. 


Solid Solutions and Inter-atomic Relationships. W.RosEn- 
HAIN (Nature, 1924, 113, 271—272; cf. Norbury, preceding abstract). 
—Polemical and explanatory. The effect of the contraction or 
expansion of a lattice on the electrical properties of a metallic 
system is discussed. A. A. E. 


Crystal Structure of Hydrogen Chloride. F. Srwon and 
C. von Smuson (Z. Physik, 1924, 21, 168—177).—An apparatus is 
described whereby the crystal structure of condensed gas may be 
determined, using the X-ray method. By means of this apparatus, 
the structure of the two modifications of hydrogen chloride has been 
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examined. The variety stable above 98° abs. has a cubic face- 
centred lattice with a lattice constant of 5-50 + 0-05 A. Accurate 
measurements could not be made with the second variety, which is 
stable below 98° abs., but sufficient information was obtained to 
show that it possesses a smaller symmetry than the other variety. 
Hydrogen chloride is shown to possess a molecular lattice. The 
density of both modifications of hydrogen chloride has been deter- 
mined; for the variety stable above 98°, G1, = 1-469, for that 
stable below 98°,,., ds, = 1-507. Using the first of these values 
the lattice constant of the variety stable above 98° abs. is calculated 
to 5-47 A. The density of hydrogen chloride at the melting point 
is 1-277. It contracts therefore 15% on freezing and 2-5% on 
transition at 98° abs. J.F.S. 


Halogen Hydrides. H. Bett (Phil. Mag., 1924, [vi], 47, 
549—560).—The energy formula of Born and Hiickel is used in a 
theoretical analysis of the infra-red absorption data of hydrogen 
fluoride, chloride, and bromide. Evaluation of the constants in 
the formula has rendered possible the determination of the variation, 
with distance, of the force acting on the hydrogen nucleus as it 
vibrates along the nuclear line. The relative range of vibration of 
hydrogen fluoride is larger than those of the other two compounds, 
owing to the larger relative size of its quantum. The restoring forces 
for HF, HCl, and HBr are in the proportion 1-84 : 1 : 0-80, and the 
corresponding relative variation with distance is 1:33:1:0-98. It 
is deduced that the halogen atoms have all increased in radius by a 
constant quantity at the expense of other atoms. The radius of 
Cl-ions has been increased from 1-05 A. to 1-72 A., which value is in 
agreement with those of Bragg, James, and Bosanquet (A., 1922, 
ii, 703) and of Davey (A., 1923, ii, 17). It is concluded that the 
hydrogen nucleus is well within the halogen shell and is buried to 
the same depth in all three, and from the argon electron “economy ” 
of Kramers (Naturwiss., 1923, 27, 550) it is deduced that the 
oscillations of the hydrogen nucleus are always well outside the 
stable configuration of the neon shell. A. E. M. 


Difference between the Specific Heats of Liquid and Vapour 
at Constant Volume. A. Branpt (Ann. Physik, 1924, [iv], 73, 
412—414).—On applying to carbon dioxide Planck’s formula for 
C, — Cy, where ¢, is the specific heat of the liquid at constant volume, 
and c, that of the saturated vapour at the same temperature, it is 
found that, at — 5°, + 10°, and + 25°, c, —c,=0. Similar 
results are obtained with the so-called normal substances, pentane, 
isopentane, etc. It must not be inferred from this that the specific 
heat at constant volume depends only on temperature and not on 
volume. There is, in fact, a considerable amount of experimental 
evidence which points to the contrary. The approximate equality 
of c, and c, for substances which undergo dissociation with rise of 
temperature can be explained by the assumption that the influence 
of temperature on the degree of dissociation is the same for both 
liquid and saturated vapour. M. S. B. 
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Specific Heat of Graphitic Carbon and Coke. P. ScHLAprEer 
and P. DEBRUNNER (Helv. Chim. Acta, 1924, '7, 31—58).—The specific 
heat of carbon in the form of (a) Ceylon graphite, containing 0-35% 
of ash; (b) retort graphite, practically free from ash; (c) carefully 
purified beech charcoal; (d) a number of samples of gas coke, was 
determined over the temperature range 20—1200° by making use 
of a mixing calorimeter the details of which are described and 
illustrated. It is found that all these varieties of carbon have the 
same specific heat over the temperature range examined. The 
mean specific heat between 0° and ¢° is given by the formula 
= 0-1517 + 3-9043 . — 2-1908 . 10-7? + 0-596 . + 
2-8850 . 10°4#4. The specific heats of gold and cast quartz were 
also determined, since containers made of these substances were 
used for holding the samples in the calorimeter. The mean specific 
heat of gold between 20° and ?#° is 0-0308 + 3-481 . 10-6(¢ — 20) and 
of cast quartz, between 0° and ?#°, 0-18324 + 0-10321 . 10°%4 — 
0-13210 . 10-74? — 0-99987 . 10-4443 — 0-889275 .10%44. E. 


Proposed Empirical Equation of State for Fluids. S. LeEs 
(Phil. Mag., 1924, [vi], 47, 431—446).—A new empirical equation of 
state is derived, of the form (p + ap'/*/T'V5/3)(V — b) = RT, the 
correction term for p being made a function of three variables. It 
is claimed that the agreement with experiment on certain points 
is closer than with previously proposed formule. S. B. 


Simple Derivation of van der Waals’ Vapour Pressure 
Equation with a Note on Molecular Diameters. S. P. OWEN 
(Proc. Durham Phil. Soc., 1922—23, 6, 308—311).—The van der 
Waals vapour pressure equation, log p,/p = B/R x (6, — 6)/6, 
(in which B is a constant, p the vapour pressure at temperature 6, 
p, the critical pressure, and @, the critical temperature) is deduced 
from kinetic considerations, using the Maxwell law of distribution 
of velocities. It is assumed that all the molecules striking the 
surface of the liquid are absorbed, whilst the only molecules which 
escape from the liquid are those which have a kinetic energy greater 
a a critical value 4mu,? which is assumed to be proportional to 

6. 

If the critical kinetic energy is taken to be equal to the cross- 
sectional area of the molecule multiplied by the surface tension, 
then by the aid of the Eétvos equation for the variation of molecular 
surface energy with temperature, it is shown that the diameter of the 
molecule is given by d = V fR(Mv)** /0-43437k, where f = B/R logge 
and & = 2-12 is the temperature coefficient of molecular surface 
energy. The molecular diameters for seven substances calculated 
from this formula are in substantial agreement with the values 
deduced from viscosity, limiting density, etc. 


Critical Constants of Various Gases. S. F. PicKERING 
(J. Physical Chem., 1924, 28, 97—124).—An account is given of the 
methods used by different investigators in determining the critical 
constants of a large number of gases, including oxygen, ozone, air, 
nitrogen, nitric and nitrous oxides, ammonia, hydrogen, carbon 


. 
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monoxide and dioxide, the inert gases, chlorine, the halogen hydrides, 
saturated and unsaturated hydrocarbons of low molecular weight, 
methyl and ethyl chlorides, carbonyl chloride, sulphur dioxide, and 
hydrogen sulphide. A selected list of these constants has been 
_ compiled and reasons are given for the choice. Those values about 


which there is still considerable uncertainty are 


Degradation of the Ideal Gaseous State and the [Mean] | 
Free Path. E.Scuép1ncer (Physikal. Z., 1924, 25, 41—45).—In 
the theories of the degradation of a gas from the ideal gaseous state 
(which occurs for a perfect gas in the neighbourhood of the absolute 
zero), the characteristic temperature ® at which the gas begins to 
depart from the gas laws is given by the relation © = h?/8ml*k, 
where / is the Planck constant and m the mass of the molecule; 
1 has the dimensions of length and in the different theories has 
different meanings. These theories lead to values of ® in the 
neighbourhood of 1°K, which conflict with the experimental equation 
of state. The author develops a theory in which the distance J is 
taken as the mean free path of the molecule A. It is shown that © 
for a gas under normal conditions is of the order of 1/10,000° K. 
This does not conflict with the experimental data for the equations 
of state and the thermal behaviour of gases. For the electrons 
within a metal, on the other hand, @ has a value between 4500 and 
18,000° K. Thus, at a moderate temperature, the electrons in a 
metal will be degraded from the ideal gaseous state. W. E. G. 


Connexion between van der Waals’ Equation and Trouton's 
Rule. A. Branpr (Ann. Physik, 1924, [iv], 73, 403—405).—The 
author deduces a value for the ratio of the molecular heat of vaporis- 
ation to the absolute boiling point, using van der Waals’ equation 
and Guldberg’s relationship 7'/7’, = 0-6, where 7’ and T’, are the 
boiling point and critical temperature, respectively. The value 
found, however, is only half that given by Trouton’s uc — 


Cohesion Pressure. A. Branpt (Ann. Physik, 1924, [iv], 73, 
415—425).—-Van der Waals’ equation is discussed with reference 
to the view, first put forward by E. and U. Diihring in 1886, that all 
substances, liquid and gaseous, exhibit association, the extent of 
which depends on the pressure, temperature, and volume, and may 
become zero. The negative value found by Amagat for the cohesion 
pressure of hydrogen is explained as being due to the increased 
association of the molecules which results when the volume is 
increased at high pressures. M. S. B. 


Latent Heat of Evaporation and Pressure of Saturated 
Vapour at very low Temperatures. A. Branpt (Ann. Physik, 
1924, [iv], 73, 406—408).—A criticism of two papers by Ariés 
(Compt. rend., 1917, 164, 343; A., 1917, ii, 192). M. S. B. 

Molecular Association of Liquids and Highly Compressed 


Gases. III. Molecular Association of Liquids. E. E. 
WatkER (Phil. Mag., 1924, [vi], 47, 513—525).—A discussion of the 
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theory of corresponding states leads to the conclusion that only 
those substances the molecules of which have the same mean 
collision area are truly corresponding substances. The modified 
law is applied to associated liquids after making the corrections 
indicated by the author (cf. this vol., ii, 144) for the effect of mole- 
cular association on the critical constants. The association factors 
of twenty-four substances at the boiling point have been determined 
from selected experimental data. The results show no anomalies, 
and calculations based on temperature—vapour pressure relation- 
ships agree substantially with those calculated from reduced volumes 
and apparent reduced temperatures. Normal paraffins are used 
as comparison substances, since they show the least (if any) evidence 
of association. The data for isomeric esters indicate that the 
acetates are more highly associated than the formates, propionates, 
or butyrates, and it is suggested that the methyl group exerts a 
specific influence. The degree of association is in all cases greater at 
the boiling point than at the critical point. A. E. M. 


- Relation between the Fluidity and the Temperature of 
Liquids. H. J. M. Creitenton (Proc. Nova Scotian Inst. Sct., 
1918—22, 15, 165—168).—The author finds that the absolute 
temperatures at which two liquids, e.g., methyl alcohol and water 
or octane and benzene, have the same fluidity (reciprocal of viscosity) 
are connected by an equation which is similar to the isobaric temper- 
ature formula of Ramsay and Young for substances which are not 
closely related (Phil. Mag., 1885, 20, 515; 1886, 21, 33). This 
relation may be expressed in the form R’ = R + c(t’ — t), where 
R’ is the ratio of the absolute temperatures corresponding with two 
values of the fluidity for one of the two liquids, and FR is the corre- 
sponding ratio for the second liquid. The term (t’ — ¢) is the 
temperature difference for one of the liquids Og cow 


Viscosities of Liquids experimentally correlated to 
Pendulum Dampings. E. H. Barton and H. M. BrownNine 
(Phil. Mag., 1924, [vi], 47, 495—500).—The appearance of some of the 
exponentially-damped vibrations obtained with a lathe and bob 
pendulum (Phil. Mag., 1923, 46, 399—406) suggested that these 
damping effects might be utilised for comparative measurements 
of the viscosities of liquids. A method has been devised for the 
determination in which the pendulum carries a pair of planes dipping 
into the liquid under examination, and moving parallel to, and at 
measured distances from, the inner side of the containing vessel. 
Mixtures of glycerol and water were used in standardising the 
apparatus, which may be modified so as to be suitable for oils or for 
liquids with viscosities as low as that of water. A.E.M. 


Binary and Ternary Molybdenum Alloys. DREIBHOLZ 
(2. physikal. Chem., 1924, 4108, systems of 


molybdenum with copper, silver, gold, platinum, nickel, and cobalt, 
respectively, and the ternary systems, copper—nickel-molybdenum 
and copper—cobalt-molybdenum have been investigated. Copper, 
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silver, and gold form no alloys with molybdenum. Platinum is 
capable of forming alloys with molybdenum and in the neighbour- 
hood of its melting point takes up at least 16% Mo into solid 
solution. On lowering the temperature, however, the molybdenum 
separates from the solid solution. Baar’s diagram for molybdenum-— 
nickel (A., 1911, ii, 611) is confirmed and has been amplified in some 
respects. The Brinell hardness of a series of mixed crystals of 
molybdenum and nickel increases with increasing molybdenum 
content. The miscibility gap in the system molybdenum—copper is 
closed by the addition of nickel at the composition 35-5% Cu, 15-5% 
Mo, 49% Ni. Copper-nickel alloys are not improved in their 
electrical properties by the addition of molybdenum. Numerous 
phase diagrams and photographs of sections of the alloys are 
included in the paper. J.F.S. 


Piezochemical Studies. XXIV. Experimental Determin- 
ation of the Fictitious Volume Change in Solution Equilibria. 
II. E. W. A. T. pe Messter, and A. L. T. 
(Z. physikal. Chem., 1924, 108, 103—117; cf. A., 1923, ii, 746).— 
Making use of methods previously published (loc. cit.), the authors 
have determined experimentally the fictitious volume change in 
solution equilibria for several systems. The following values are 
recorded : for naphthalene—tetrachloroethane, Av = 0-1313 c.c./g.; 
benzene-naphthalene, 0-128 c.c./g.; ethyl alcohol—p-nitrotoluene, 
0-089 c.c./g.; ethyl acetate—resorcinol, 0-011 c.c./g. The influence 


of constitution on the value of Av is discussed (cf. Bridgeman, 
Phys. Rev., 1915, 6, 94; Block, A., 1912, ii, 128). J.F.S. 


Fractional Distillation of Small Quantities. G. W1ipMzErR 
(Helv. Chim. Acta, 1924, '7, 59—61).—A fractionating column for 
small quantities of liquid (about 20 c.c.) consists of three concentric 
tubes. The vapours pass upwards between the outside and middle 
tubes, then downwards between the middle and inside tubes, and 
finally up the middle tube, which contains a glass rod on which is 
wound a glass spiral. From the top of this tube the vapours pass 
to the side tube. All the tubes return condensed liquid to the flask. 
The whole is surrounded by a wide glass tube to protect it from 
temperature fluctuations. At the ordinary pressure, the apparatus 
can be used up to 170°, and at low pressures up to 190°. A mixture 
containing 10 c.c. of ethylaniline (b. p. 204°) and 10 c.c. of diethylan- 
iline (b. p. 213°) was separated with this apparatus in 2? hours 
into 8-6 c.c. of ethylaniline, 2-0 c.c. of a middle fraction, and the rest 
diethylaniline. For still smaller quantities of liquid, use is made of 
an apparatus fitted only with the inner tube, the glass rod, and the 
spiral. E. H.R. 


Electrical Resistance of Phenol-Water Systems near the 
Critical Solution Temperature. M. H. Fiscuer (Kolloid-Z., 
1924, 34, 97—99).—As a preliminary to work on soap solutions, 
measurements have been made of the electrical resistance of mixtures 
of phenol and water above and below the critical solution 
temperature. 8. B. 
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The Equilibrium Hydrogen-ion—-Methyl Alcohol—Water. 
H. Gotpscumipt and P. (Z. physikal. Chem., 1924, 108, 
121—127).—The electrical conductivity of hydrogen chloride in 
absolute methyl alcohol and aqueous methyl alcohol containing 
0-01 to 3 moles of water per litre has been determined at 25°. The 
equivalent conductivity in absolute methyl alcohol at infinite 
dilution at 25° is found to be 204-2. The conductivity decreases 
with increasing concentration of water, reaching the value 108-4 
in 3N-solution. The equivalent conductivity in solutions up to 
0-5 mole per litre is given by the formula A, = 204-2 — 98-9n(r +n), 
where 7 is the number of moles of water per litre and r is the constant 
for the equilibrium between hydrogen-ion, methyl alcohol, and 
water. The value of r is 0-235; this value is in satisfactory agree- 
ment with the value 0-21 determined from esterification Ss 


F. 8. 


Determination of the Equilibria involving Calcium-, 
Hydrogen-, Carbonate-, Bicarbonate-, and Primary, 
Secondary, and Tertiary Phosphate-ions. I. N. KucEimass 
and A. T. SHont (J. Biol. Chem., 1924, 58, 649—666).—In con- 
nexion with the physiology of bone calcification and of nervous 
irritability, determinations have been made of a number of constants 
which are characteristic for the conditions of ionic equilibrium in 
the blood at 38°. For the calcium—carbonate—bicarbonate equi- 
librium, both in presence and in absence of sodium bicarbonate, 
[Ca**][HCO,’ ??/[H,CO,] = 4-14 + 0-14 x 10° and [Ca ][HCO,’]/[H"] 
= 133 + 3; for the equilibria in which phosphate plays a part, 
the carbon dioxide pressure being variable, [Ca°*][HPO,’] = 
67+7 x 10°8, P[HCO,’ = 4-0 + 0-4 x 
103 and HCO,’ = 7-6 + 0-6 x 10°. These and 
other derived equilibrium constants are compared with previously 
determined data. G. M. B 


Physico-chemical Basis of Vital Permeability. IV. 
Capillary Activity of Oxygen and of Carbon Dioxide at the 
Interface Light Petroleum-Water. R. Brinkman and A. von 
Szent-Gy6reyi (Biochem. Z., 1924, 144, 47—51).—The interfacial 
tension between light petroleum and water is lowered by oxygen, 
carbon dioxide, or ammonia, although oxygen and ammonia have 
no effect on the surface tension at the interface water-air. Import- 
ance is attached to this observation in its bearing on the selective 
permeability of the cell membrane. J. P. 


Surface Tension of Gelatin Solutions. C. E. Davis, H. M. 
SALIsBuRY, and M. T. Harvey (Ind. Eng. Chem., 1924, 16, 161—163). 
—The variation of the surface tension of gelatin solutions with 
concentration, temperature, hydrogen-ion concentration, and age 
of solution has been studied by Morgan’s drop weight method. 
The concentration of the solutions could be raised to nearly 10% 
if the temperature was kept above 38°. Further evidence of a 
transition point at this temperature was found by these measure- 
ments, the drop weight-temperature curves showing a marked 
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change of slope at this point. Increasing concentration causes a 
decrease in the drop weight. In the more concentrated solutions 
the drop weight increases with rise of temperature, but a maximum 
is reached, and then the drop weight falls as the temperature ap- 
proaches the transition point. Above this temperature, the drop 
weight remains nearly constant. As the pg value increases, gelatin 
solutions of all concentrations afford evidence of a minimum value 
of the drop weight at the neutral point. The drop weight changes 
slightly with the age of the solution. _ HC.R. 


Surface Tension of Soap Solutions. L. Lascary (Kolloid-Z., 
1924, 34, 73—83).—The surface tension of solutions of sodium 
salts of thirteen of the fatty acid series between formic and cerotic 
acids has been determined by the drop number method. The 
undissociated salt and fatty acid molecules have considerable 
influence in diminishing the surface tension of the solution, whilst 
the:colloids present only affect it secondarily through adsorption 
of ions and molecules. The surface tension—-concentration curves 
for the salts ranging from sodium caprate to laurate show a break 
or inflexion at the concentration at which the solution becomes 
turbid. This is correlated with a corresponding break in the 
concentration of fatty acid molecules in solution. The effect of 
these salts on surface tension increases with molecular weight to 
sodium myristate, above which it decreases. 8. B. 


Theory of Colloid Phenomena. U. R. Evans and L. L. 


BircumsHAw (Kolloid-Z., 1924, 34, 65—72).—A discussion of the 
forces determining colloid phenomena. In addition to surface 
tension, there must be forces which act at right angles to the surface 
of the colloidal particles. These are treated as being electrical in 
nature. The idea of the selective adsorption of ions is used to explain 
coagulation, peptisation, etc. S. B. 


Formation of Colloids by the Electrolysis of Dilute 
Solutions. P. N. Paviov (Kolloid-Z., 1924, 34, 100—102).— 
Observations have been made on the formation of colloidal particles 
by electrode disintegration during the electrolysis of water and 
dilute salt solutions with #.M.F.’s ranging from 2 to 16 volts. 
Both electrodes were observed to emit streams of particles which 
showed electrophoresis phenomena. 

The particles from the cathode are metallic, those from the 
anode are composed of the oxide of the metal. Experiments were 
made with electrodes of silver, iron, gold, bismuth, and copper. 
The cathodic disintegration investigated in these experiments 
appears to be of the same character as that which occurs in the 
production of colloids by the arc discharge under water. S. B. 


Viscosimetric Investigations on Lyophilic Colloids.  W. RB. 
Hess (Rec. trav. chim., 1923, 42, 1097—1103).—A reply to de Jong’s 
criticisms (A., 1923, ii, 132) of the author’s work on the viscosity of 
lyophilic colloids, particularly of blood. It is shown that de Jong 
has misunderstood the nature of the author’s work and has mis- 
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interpreted the results. A short résumé is given of the essential 
points of the work, which deals mainly with the influence of pressu 
on viscosity. J. F.S. 


Colloidal Nickel Hydroxide. O.F. Tower (J. Physical Chem., 
1924, 28, 176—178; cf. Tower and Cooke, A., 1922, ii, 853).—The 
most favourable conditions for obtaining nickel hydroxide gel by 
the action of N/1 alcoholic solution of potassium hydroxide on a 
glycerol solution of nickel acetate have been studied in detail. 
Additional proof was obtained that the peptisation of nickel 
hydroxide in the formation of a colloidal solution is due to the 
presence of traces of potassium chloride in the solution. Experi- 
ments were also carried out to determine whether nickel hydroxide, 
as it is ordinarily precipitated from solution, is really Ni(OH), or 
NiO with pera dg water. Samples of the precipitate from both 
hot and cold solutions were air-dried, pulverised, and left in a 
vacuum desiccator over sulphuric acid of increasing concentration 
until the weight became constant. The percentage of nickel was 
determined electrolytically and indicated that the final stable 
product was Ni(OH),, and not the oxide or any intermediate 
hydroxide. M. S. B. 


Colloidal Silica. F. and F. WaANDENBULCKE.—-(See 
ii, 253.) 


Effect of the Concentration of Colloidal Clay upon its 
Hydrogen-ion Concentration. R. Brapriztp (J. Physical 
Chem., 1924, 28, 170—175).—The colloidal clay separated from 
soils has an acid reaction whilst the non-colloidal portion is neutral. 
If the former is extracted, diluted to different concentrations with 
water, and the hydrogen-ion concentration determined by the 
hydrogen electrode, the pg value is found to vary with concentration 
in a similar manner to acetic acid. This is regarded as confirming 
the opinion that the acidity of soils is due to a true acid and not 
to the preferential adsorption of OH ions by soil colloids. [Cf. B., 
1924, 269.] M. S. B. 


Technique of Ultra-filtration. ©. Wua.—(See i, 458.) 


Preparation of Membranes with Uniform Distribution of 
Pores. F.E. Barrett and M. van Loo (J. Physical Chem., 1924, 
28, 161—165; cf. Bartell and Carpenter, A., 1923, ii, 221, 298).— 
During the drying and setting of collodion membranes containing 
volatile and non-volatile constituents, and also visible particles in 
suspension, the cooling of the surface by evaporation of the volatile 
portion gives rise to vortex action; at first there is a large number 
of small vortices of varying strengths, but later a more uniform 
arrangement of a small number of more powerful ones of similar 
strength is reached. By the mutual thrust of these on one another 
& condition of closest packing results, i.e., each one is in contact 
with six others and the surface appears to be made up of hexagonal 
cells, The centre of each vortex or cell forms a pore, at first con- 
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taining liquid with a high concentration of volatile matter. By 
adding water after a certain interval of time, the volatile constituent 
is removed and an opening or pore is left. The size of the pore, 
and therefore also the permeability of the membrane, depends on 
the amount of volatile matter left when the water is added, and 
hence on the time the vortex action is allowed to continue. The 
longer the time the smaller is the pore. M. S. B. 


Adsorption. G.C.Scumrpt and F. Durav (Z. physikal. Chem., 
1924, 108, 128—150).—Experiments have been made on the 
adsorptive properties of sheet glass and glass powders with the 
object of determining whether the adsorbed substances form a 
single layer or a series of superposed layers. The solubility of 
glass, both massive and powdered, in a solution of sodium hydroxide 
N/2 and sodium carbonate N was determined and the surface of 
the glass powder was measured by the Wartenberg-Wolff method 
(Z. angew. Chem., 1922, 35, 138). It is shown that the amount of 
glass dissolved, whether massive or powdered, is independent of 
the rate of stirring the solution and the concentration of the 
solvent; it increases with the time and also with the temperature, 
at first slowly and then rapidly. The similarity of the dissolution 
processes is indicated by the validity of the equation a/o—b/z, 
where a is the loss of weight of a sheet of glass, o its surface, b the 
loss of weight of a powdered glass, and x its surface. If the dyes 
examined have a cubic molecular structure, the results of the 
experiments indicate that two adsorption layers are formed, but 
if the molecule has a parallelepiped structure and if the narrower 
face lies on the glass, there is only one adsorption layer. J.F.S. 


Adsorption as a Preliminary to Chemical Combination, 
and Adsorption Measurements on Zirconium Oxide Gels. 
—E. WEDEKIND and H. Wiike (Kolloid-Z., 1924, 34, 83—96).— 
The adsorption of arsenious acid by zirconium oxide gels is normal 
and reversible, equilibrium being attained in a few hours; the 
amount of arsenic acid removed from solution continues to increase 
for some days, and only part of the acid can be recovered from the 
gel by washing. It is suggested that the zirconium oxide and the 
adsorbed arsenic acid undergo slow chemical combination, and a 
formula, Zr(HAsO,),, is ascribed to the compound. S. B. 


Réle of Adsorption in the Determination of Residual 
Nitrogen. J.H. Cascio pz AnctAco.—(See ii, 273.) 


Hydration of Natural and Artificial Glasses. G. ScHoTT 
and G. Linck (Kolloid-Z., 1924, 34, 113—116).—Measurements 
have been made of the rate at which obsidian, pitchstone, and 
artificial glasses take up water when the finely powdered substances 
are heated with water at about 250° and 35 atm. pressure. A Jena 
borosilicate glass, for example, absorbed more than 7% of water in 
3 weeks. The results suggest that the process of taking up water 
is not usually one of chemical combination, but of imbibition by a 
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gel. The view that the obsidians contain chemically combined 
water is supported by observations on the dehydration of these 
substances. 8. B. 


Rhythmic Banding of Precipitates (Liesegang’s Rings). 
H. McGuiean and G. A. Brovax (J. Biol. Chem., 1923, 58, 415— 
423).—Mainly a reiteration of McGuigan’s theory of the Liesegang 
phenomenon (A., 1922, ii, 38). Experiments, most of which are 
taken from the literature, are adduced to show that ring formation 
occurs in the absence of a gel provided that the factors which 
produce turbulence or assist diffusion are reduced to a minimum. 
A gel, when it is the medium in which precipitation takes place, 
further fixes the precipitate at the position of formation. E. 8. 


Rhythmic Crystallisation of Undecoic Acid. W. E. GaRNER 
and F. C. Ranpautu (J. Chem. Soc., 1924, 125, 369—372).—The 
rhythmic crystallisation of thin films of undecoic acid has been 
examined microscopically, by means of ordinary and polarised 
light. The troughs and crests of the wave forms are permanent 
and the distance between the crests varies with the thickness of 
the film. Rhythmic forms of the same kind are obtained when 
the glass surface of the microscope slide is replaced by a silver 
plate or by the crystal faces of selenite, calcite, or quartz. 

The velocity of crystallisation diminishes with rise of temperature, 
and observations near the melting point showed that a solid skin, 
possessing a greater area than the glass surface, is produced on the 
surface of the acid which is still in the liquid condition. This skin 
wrinkles after the passage of the wave of crystallisation and gives 
rise thereby to the rhythmic structure. The formation of the 
solid skin is attributed to differences between the solidification 
temperatures of the acid at the liquid—air and liquid—glass interfaces. 

Other acids, e.g., myristic, lauric, decoic, etc., exhibit the pheno- 
menon. 


Absorption of Gases by Colloidal Oxides, and the Mode of 
Action of Electric Accumulators. P. Bary (Rev. Gén. Coll., 
1924, 2, 33—37).—The mechanism involved in the production of 
current by lead storage batteries and by accumulators of the Edison 
and the Lalande-Chaperon types is considered to be analogous to 
that of the gas cells described by Cailletet and Collardeau (Compt. 
rend., 1894, 119, 830). 


Calorific Action of Radiation on Metals immersed in 
Solutions of their Salts. G. ArHanasitu (Compt. rend., 1924, 
178, 561—563).—The author has investigated the effect of illu- 
minating, by means of a quartz mercury arc, one of two metal 
plates, immersed in a solution of a salt of the metal. With mercury, 
lead, and platinum, the #.M.F. generated between the two surfaces 
may be entirely ascribed to the heating effect of the radiation, 
whilst with silver, copper, cadmium, and zinc, a secondary effect, 
due to chemical alteration of the illuminated surface, is aa 
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Measurement of Small Quantities of Heat. Use of the 
Compensating Microcalorimeter. A. Tian (Compt. rend., 
1924, 178, 705—707).—An apparatus is described which the author 
has designed for the measurement of the relatively small heat 
changes which are associated with enzyme and similar reactions. 
It consists of a thermally insulated vessel age as the calorimeter 
immersed in a constant-temperature bath. The two vessels are 
connected by a thermopile and a galvanometer which serve to 
detect and measure the variation in temperature difference between 
the two. Further details are given, for which the original should 
be consulted. E. E. T. 


' Constitution and Heat of Combustion. F. Kircuuor (Chem.- 
Ztg., 1924, 48, 113—114).—For saturated hydrocarbons from hexane 
onwards, the heat of combustion is expressed by the formula 
H=53,000(2n+-2)+50,500(n—1), the value 53,000 corresponding 
with the C-H linking and the value 50,500 with the C-C linking. 
For the lower members, the values are somewhat higher, in con- 
formity with their gaseous condition. Using these values for the 
unsaturated series, the C:C bond has values varying from 2-0 to 2:3 
times the value of the single bond, the CC linking values from 3-3 
to 4-0 times this value. For cyclic hydrocarbons, the single C:C 
linking has the value 63,000 cal. for cyclopropane, falling to 51,160 
for cyclohexane. In the benzene series, taking the number of C-C 
linkings in benzene itself as 9, the value for this is 51,660 cal., 
and in the polycyclic benzene compounds, counting the number of 
linkings in the same way, the value remains approximately constant. 
From a consideration of the heats of combustion of the hydrogen- 
ated benzenes, the prism formula of Ladenburg is favoured, reduc- 
tion to cyclohexadiene and cyclohexene leading to formation of 
cyclobutane and cyclopentane rings, respectively. Incomplete 
combustion of benzene yields amorphous carbon, which should 
therefore possess the same type of C°C linking; since the molecule 
of the latter contains about 1000 atoms, the number of C-C linkings 
may be taken as double the number of atoms, and as the heat of 
combustion per g. atom of amorphous carbon is 96,960, the value 
for a C’C linking is 48,480 cal., which is considered as a limiting 
value for benzene derivatives in the solid state of aggregation. | 


Thermodynamic Surface of Water. A. Branpt (Ann, Physik, 
1924, [iv], 73, 409—411).—Diagrams are given to show the relation- 
ship between pressure, temperature, and volume in the equilibria 
which characterise the behaviour of water as a one-component 
system. M. S. B. 


Theory of the Velocity of Chemical Reactions. N. BsrrruM 
(Z. physikal. Chem., 1924, 108, 82—100).—The author discusses 
Brénsted’s formula (A., 1922, ii, 699) for the influence of salts on 
the velocity of chemical change. In a new method of deducing 
Brénsted’s formula the assumption is made that the velocity is 
proportional to the concentration of a complex intermediate sub- 
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stance formed by collision between the molecules of the reactants. 
The conclusion is drawn that the concentrations of the reacting 
substances cannot be replaced by either their osmotic pressures or 
their activities. 


[Theory of the Assimilation of Carbon Dioxide.] 0. 
Warsure and E. (Z. physikal. Chem., 1924, 108, 101— 
102).—A criticism of the interpretation given to the authors’ work 
by Weigert (A., 1923, ii, 1271) in the development of a theory 
relating to the assimilation of carbon dioxide. J. F.S. 


Gas Kinetics. C. S. Linn (J. Physical Chem., 1924, 28, 
55—58).—The reaction of hydrogen with bromine is photosensitive 
at 250°. The reaction velocity under arc lamp illumination is 
twelve times that under the dark thermal conditions employed b 
Bodenstein and Lind (A., 1907, ii, 76), and the experiment affo: 
quantitative confirmation of the results obtained by Kastle and 
Beatty (A., 1898, ii, 214). Calculation shows that the observed 
reaction velocity does not exceed the value required by photo- 
chemical equivalence and also that the Nernst hypothesis (A., 
1919, ii, 208) is not violated by the reaction. Discussion of the 
mechanism of this reaction and of that of hydrogen and chlorine 
affords support for the view of Nernst and Noddack (A., 1923, 
ii, 526) that photochemical partial reactions are not amenable to 
thermodynamic treatment. The multicyclical theory of Nernst 
seems to offer the most reasonable explanation. In view of the 
results of Bodenstein and Dux (A., 1913, ii, 1039) it is held that 
the negative results of Amato (Kastle and Beatty, loc. cit.) for the 
reaction of hydrogen with chlorine at — 12° may be due to the 
presence of oxygen or some other inhibitor. It is suggested that 
inhibitors for thermal and photochemical reactions are identical in 
nature, and that the mechanism is the same in both cases. Attempts 
to arrest the propagation of explosion in mixtures of hydrogen and 
oxygen, by means of an electric field, gave negative none - 


_ Velocity of Oxidation of Nitric Oxide and its Importance 
in Nitrogen Fixation. G. W. Topp (Proc. Durham Phil. Soc., 
1922—23, 6, 291—307).—The equations derived by the author 
(A., 1918, ii, 102, 190) are discussed with reference to the experi- 
mental data obtained by Lunge and Berl (A., 1907, ii, 863) for 
the reactions 2NO+0,=2NO, and 2NO+-0,=N,0,. It is shown 
that these data give sensibly constant values for the velocity 
coefficient at 20° when pure oxygen is added to nitric oxide, 
but with air as oxidising agent higher values of the coefficient are 
found in the earlier stages of the reaction. This is ascribed to 
the time required for mixing the gases, and a mean value for the 
velocity coefficient is calculated from the data for later stages in 
the reaction. This value is used to derive the optimum conditions 
for the chemical change in question in the ammonia oxidation and 
are processes for the fixation of nitrogen. 
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Starch-Iodine Reaction. N. R. Duar (J. Physical Chem., 
1924, 28, 125—130).—The nature of the starch—iodine reaction has 
been explained, on the one hand, by assuming the formation of a 
definite chemical compound, to which thirteen different formule 
have been ascribed, and, on the other, by the assumption that the 
blue colour is due to the adsorption of iodine by colloidal starch. 
The author considers that adsorption plays an important part in 
the formation of the blue substance. When an alcoholic iodine 
solution is added to an aqueous starch solution, the electrical 
conductivity of the resulting solution is definitely greater than the 
sum of the conductivities of the separate constituents. It is 
suggested that a colloidal adsorption product is formed which 
conducts by means of micellar ions. It behaves rather like an 
unstable iodide, and is readily destroyed by oxidising agents. 
The blue colour is immediately developed on the addition of freshly 
prepared alcoholic iodine solution to starch paste or colloidal starch, 
and in these circumstances the iodide ion can only be formed by 
hydrolysis of iodine, which reaction, being non-ionic, is probably slow. 
The effect of added electrolytes appears to consist in the intensi- 
fication of the blue colour in consequence of the coagulation of the 
colloid. M. 8. B. 


Simplicity of Mechanism of Reaction as One of the Factors 
Conditioning Catalysis. E. R. Buttock (J. Physical Chem., 
1924, 28, 179—181).—The reaction between silver in gelatin and a 
solution containing potassium dichromate and a bromide, slightly 


acidified with acetic acid, only occurs in presence of potassium 
ferricyanide or copper sulphate, which appear to act as catalysts. 
The author accounts for the action of the catalyst by the greater 
simplicity of the initial ionic reaction Fe(CN),’’+Ag=Ag’+ 
Fe(CN),’’”’ or as compared with 
3Ag*+-Cr* which involves four ions instead of two. Experiment 
also showed that 0-00011-ferric sulphate increases by ten times 
the rate of “ bleaching” of a silver image by 0-05N-bromic acid, 
and simplification of the mechanism is again suggested as the 
explanation. 

The only other known instance of a catalysed reaction of this 
type is afforded by the reaction between zinc and a dilute solution 
of potassium permanganate and sulphuric acid in presence of a 
trace of pure nitric acid. This may be explained by the relative 
simplicity of the reaction Zn+N’”"’=Zn"+N’". It is admitted, 
however, that further instances should be sought before the prin- 
ciple is accepted as valid. M. 8S. B 


Negative Catalysis. J. A. Curistransen (J. Physical Chem., 
1924, 28, 145—148)—The author is of opinion that Taylor's 
explanation (A., 1923, ii, 399) of negative catalysis in homogeneous 
systems, namely, that the formation of molecular compounds with 
the negative catalyst leads to a reduction in the number of the 
reactive molecules, cannot be true in all cases, for the proportion 
of such non-reactive compounds must be very small where the 
number of molecules of catalyst necessary is only a small fraction 
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of the total number of molecules of reacting gases. The molecules 
of the reaction products possess, immediately after the reaction, 
an amount of available energy which is greatly in excess of the 
mean energy at the temperature considered, since not only do 
they contain the critical energy necessary for the reaction to occur, 
but often also the kinetic or potential energy which is represented 
by the heat evolved in the reaction. These molecules are able to 
activate more molecules of the reactants by collision, and these in 
turn produce fresh activators as in the so-called ‘‘ chain reactions ” 
(Bodenstein, Z. physikal. Chem., 1913, 85, 346; A., 1916, ii, 422). 
The author suggests that in such cases the negative catalyst acts 
by taking up the energy from the active molecules and thus 
breaking the chain (Gohring, A., 1922, ii, 9). This theory indicates 
a method by which chain reactions may be detected. They are 
reactions which can be inhibited by a small quantity of a foreign 
substance. 

There are other instances of negative catalysis where the 
mechanism must be different. For example, the decomposition 
of oxalic acid by sulphuric acid is retarded by the presence of 
small quantities of water, probably in consequence of the displace- 
ment of the equilibrium H,SO,— =H,0+5S0,, since addition of 
small quantities of SO, greatly increases the rate of eo “ 

M. S. B. 


Catalytic Hydrogenation of Organic Compounds with 
Common Metals at the Temperature of the Laboratory. VI. 


Influence of Oxygen on Nickel Catalysts. Influence of Water 
on Nickel Catalysts at Elevated Temperatures, Temperature 
of Reduction, and Activity. C. Keiser (Ber., 1924, 57, [B], 
136—141).—It has been shown previously (Kelber, A., 1921, 
ii, 630) that, contrary to the statement of Willstaitter and Wald- 
schmidt-Leitz (A., 1921, ii, 187), the presence of oxygen is not 
necessary for hydrogenation in the presence of metallic nickel. A 
comparison of the behaviour of the pure metal with that of the 
metal deposited on a carrier shows that the latter catalyst recovers 
its activity more rapidly than the pure metal when, after inactiv- 
ation has been induced by relatively short contact with oxygen, the 
two forms are placed in hydrogen. After prolonged contact with 
oxygen at 20°, both types of catalyst regain activity more slowly 
in the presence of hydrogen and do not become fully active after 
many hours. Catalytic activity seems to be destroyed permanently 
by exposure of the catalysts to oxygen at 60—70°. 

_ The nickel catalyst deposited on a carrier suffers a marked loss 
in activity when its suspension in water is heated in an atmosphere 
of hydrogen, whereby it is caused to react with the water, yielding 
hydrogen and, apparently, nickelous oxide, which forms a coating 
over the unchanged metal. Under similar conditions, the pure 
— catalyst does not become oxidised or suffer loss in catalytic 
activity. 

_. In contrast with the pure nickel catalyst (cf. Kelber, A., 1916, 
i, 309), the metal deposited on a carrier exhibits an optimum 
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activity when prepared at 350°, but is not completely inactive 
when reduction is effected at 1000°. On the other hand, pure 
nickel, prepared at 550°, is practically inactive. H. W. 


Catalytic Hydrogenation of Organic Compounds with 
Common Metals at the Temperature of the Laboratory. VII. 
Hydrogenations with Elementary Nickel in the Absence of 
Oxygen. ©. Kuerper (Ber., 1924, 57, [B], 142—143).—The 
possibility of effecting catalytic hydrogenation with the aid of 
nickel in the absence of oxygen (cf. Kelber, A., 1921, ii, 630; 
Willstaétter and Waldschmidt-Leitz, A., 1921, ii, 187; Willstitter 
and Seitz, A., 1923, i, 771) is established by the observations that 
diphenyldiacetylene and azobenzene dissolved in hexane are very 
readily reduced in the presence of nickel prepared from nickel 
cyanide. The activity of the catalyst thus obtained resembles 
that of the product derived from nickel carbonate, since the opti- 
mum results are secured when reduction is effected at about 300° 
and less active specimens are formed at higher temperatures. 
Support is thus afforded for the author’s view that loss in activity 
is due to surface changes in the metal. H. W. 


Photolysis and the Law of the Photochemical Equivalent. 
VotmaAR (Compt. rend., 1924, 178, 697—700).—The wave-lengths of 
the radiant energy which is responsible for the photolysis of ketones, 
aldehydes, and aliphatic acids have been calculated from the law 
of photochemical equivalence, in the form Qa=3 x 104 (where Q is 


the energy in cals. required to effect photolysis). Indirect methods 
were used to calculate Q. It is found that A=0-27p for ketones, 
0-28, for aldehydes, and 0-21 for aliphatic monocarboxylic acids, 
these values being in good agreement with experiment. It is 
further shown that the active wave-length is the same for different 
compounds which contain the same group, and that this wave- 
length corresponds with the position of maximum es 3 . 


Photographic Action of Canal Rays. M. JaKxopson (Ann. 
Physik, 1924, [iv], 73, 326—338; cf. Kénigsberger and Kutschewski, 
Physikal. Z., 1910, 11, 666).—By observation of the blackened 
traces produced on photographic plates by the action of canal rays 
which have passed through a combined magnetic and electric field, 
@ gas mixture can be analysed qualitatively. The author thought 
it might be possible, by measuring the degree of blackness produced, 
to make a quantitative analysis:also. To do this, it was first 
necessary to determine under what conditions such measurements 
might be regarded as trustworthy. Perutz silver chloride—bromide 
diapositive plates were found to be most satisfactory. The light 
was found to produce only a small proportion of the blackening 
from a short exposure, but its relative importance increases with 
length of exposure. When both act together, however, the canal 
rays apparently reduce the effect of the light rays still further. 

stages have been observed as the length of exposure 1s 
gradually increased. (1) A blackening is obtained which increases 
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to a limiting value. This effect is not fundamentally different 
from that due to the action of light, and it is from this that it 
should be possible to make quantitative determinations. (2) A 
white circular patch appears in the centre of the black spot, 
comparable with the effect obtained by over-exposure to light. 
(3) Black islets appear in the white patch, and these are probably 
crystals of silver surrounded by gelatin. For the last two stages, 
an explanation is suggested which depends on the disintegration of 
the gelatin and its subsequent re-hardening under the prolonged 
bombardment by the canal rays. M. S. B. 


Influence of Gum Arabic on the Hydrolysis of Methyl 
Acetate. J. N. Pearce and J. V. O’Lzary (J. Physical Chem., 
1924, 28, 51—54).—Gum arabic solutions absorb infra-red radiation, 
and if it is capable of emitting infra-red radiation which is absorb- 
able by methyl acetate, then according to the radiation hypothesis 
gum arabic might be expected to accelerate the hydrolysis of 
methyl acetate. Measurements of the rate of hydrolysis of methyl 
acetate in presence of hydrochloric acid at 25° have shown that the 
velocity of the reaction is diminished in the presence of gum arabic. 
The decreased velocity is shown to be due to a diminution in the 
hydrogen-ion concentration brought about by the adsorption of 
the hydrochloric acid by the gum. The fall in the hydrogen-ion 
concentration increases with the amount of gum arabic present in 
the solution. J. F. 8. 


Accurate Calibration of Capillary Tubes. K. J. Isaac and 


I. Masson (J. Physical Chem., 1924, 28, 166—169).—The tube, 
closed at the top, is mounted vertically in a jacket at constant 
temperature and the calibration is made with mercury. Horizontal 
calibration is untrustworthy, since the meniscus sags and its volume 
cannot be determined. e weights of successive 2 cm. mercury 
threads are determined; a second calibration with intervals over- 
lapping those of the first set is then made, and, finally, as a check, 
a single “ overall” determination. Corrections for the mercury 
meniscus, which should always be a rising one, are made by the 
aid of Schalkwijk’s data [Comm. Phys. Lab. Leiden, No. 67 (1901); 
Verslag. Kon. Akad. Wet. Amst., 1900, 462: 1901, 512]. The 
mean calibration curve, showing mean cross-section or volume per 
linear cm., is plotted. The aggregate volume of the tube is calcu- 
lated and compared with the “overall” determination. The 
difference, which is not usually more than 1 in 6000, is distributed 
proportionally over the length of the tube as being probably due 
to a cumulative error in the meniscus correction. The accuracy of 
the calibration is 1 part in several thousand parts. M. S. B. 


[Substitute for Ground Joints in Vacuum Technique. ] 
G. LanpEsEn (Ber., 1924, 57, [B], 183)—A claim for ara 
against von Antropoff (A., 1923, ii, 850). . W. 

Apparatus for Drying Gases. V. T. Jackson (Ind. Eng. 
Chem., 1924, 46, 163).—A glass tube 45 cm. x5 cm. is fitted with 


a gas inlet at the lower end and an outlet near the top. In the 
VOL. CXXVI. ii. 10 
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bottom is placed a layer of glass wool 1 em. thick, and on this glass 
beads to a depth of 10 cm. The tube is filled to this depth with 
concentrated sulphuric acid. Openings are also provided for filling 
and emptying. If charged with 50% potassium hydroxide solution, 
the apparatus serves for removing carbon dioxide from air. as 


Constant-level Regulator for Water Distillation. L. Jenp- 
RASSIK (Biochem. Z., 1924, 144, 285—286).—A simple constant- 
level apparatus for continuous water distillation is described. The 
principle consists in passing the condenser water through a constant- 
level vessel from which a siphon tube, terminating in a capillary, 
reaches to the bottom of the still. J. P. 


Prevention of ‘‘Bumping'’ during Vacuum Distillation. 
H. G. Becker (J. Chem. Soc., 1924, 125, 460—461).—“* Bumping ”’ is 
prevented by the use of a flask, inclined at 45°, which is rotated 
rapidly about its axis (150—200 revs. per min, for small flasks) 
and is connected with the rest of the apparatus by means of a well- 
greased ground joint. TP. 


Device for Gas-heated Thermostats. W. Murray (J. Chem. 
Soc., 1924, 125, 461—462).—A device for obviating the sticking of 
mercury in a thermo-regulator is described. ‘Two calcium chloride 
towers are arranged in U-tube form by connecting the lower 
tubulures, and are partly filled with water. The upper end of one 
of these towers is closed by a cork, through which pass the gas 
supply tube and the exit tube leading to the regulator. The ball- 
shaped head of a glass float fits into the supply tube, and when 
the pressure exceeds the normal, the water in the tower is driven 
down and the float closes the entry tube. When the excess of gas 
thus trapped is used up, the water rises and the process is repeated. 
The flame of the regulator pulsates in step with the float (adjusted, 
by the quantity of water, to 30 or 40 pulsations per minute) and 
the mercury surface in the regulator is in constant but almost 


Automatic Pressure Regulator. L. E. Dawson (Ind. Eng. 
Chem., 1924, 146, 160—161).—The device described, which is capable 
of maintaining for days a constant difference of pressure between a 
partly exhausted system and the atmosphere, consists of a trap 
connected on the one hand to the system under suction, and, on 
the other, by two vertical tubes of different diameters, to a mercury 
reservoir open to the atmosphere and placed below the trap. The 
narrower of the two connecting tubes dips less deeply into the - 
reservoir than the wider one. Should the pressure in the trap fall, 
mercury is drawn up into it, uncovering the end of the narrower 
tube and permitting air to be momentarily sucked up, restoring 
equilibrium. The lengths of the two tubes are adjusted to the 
pressure difference which is to be maintained, and their diameters 
to the capacity of the air-pump used. The apparatus can readily 
be modified to work with a pressure greater than acme” F 
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Soxhlet Extraction Apparatus. P.H. Prausnirz (Z. angew. 
Chem., 1924, 37, 50).—The usual paper extraction thimble is 
replaced by a filter-plate made of porous glass (cf. following abstract), 
which is fused into the extraction vessel and is preferably concave 
upwards. The rest of the apparatus is as usual, except that an 
extra tube, connecting the parts of the apparatus above and below 
the filter-plate, is necessary for equalising the pressure or removing 
displaced air. The apparatus can be used for extracting with such 
solvents as acetic acid or 20% hydrochloric acid. W. T. K. B. 


Use of Filter-plates made of Sintered Glass. G. F. 
Hirrie (Z. angew. Chem., 1924, 37, 48—50).—Glass filter-plates of 
various degress of porosity, prepared by sintering finely powdered 
and sieved glass, are sealed into glass crucibles, filter funnels, etc. 
Crucibles fitted with such plates are found to be preferable to 
Gooch crucibles for quantitative analytical work, in that they filter 
more quickly, dry more readily, show less variation in weight 
when left exposed to the atmosphere, and do not require packing 
with asbestos. They cannot, of course, be heated to redness, nor 
are they resistant to strong alkalis. W. 


Rapid Analysis of Sugars. Purification and Concentration 
of Enzyme Solution. F. W. Rrynoips.—(See i, 464.) 


Apparatus for the Determination of Colour in Terms of 
Dominant Wave-length, Purity, and Brightness. I. G. 
Priest (J. Opt. Soc. Amer., 1924, 8, 173—200).—The author 
describes a monochromatic colorimeter and accessory apparatus 
for the determination of the dominant wave-length in heterogeneous 
light, for the investigation of the purity of white light, and the 
changes produced by transmission and reflection under specified 
conditions. 

Transport Apparatus. A. Janek (Kolloid-Z., 1924, 34, 
103—104).—An apparatus is described suitable for the rapid 
determination of the sign of the charge on a dispersoid. The 
colloidal solution is placed in a U-tube the ends of which are closed 
by colloidal membranes, and the electrodes are supported above the 
membranes in wider tubes which are attached to the limbs of the 
U-tube. The movement of the particles towards one film and 
away from the other is observed either visually or by analysis of 
the solution. S. B. 


Inorganic Chemistry. 


Halogen Hydrides. H. Beti.—(See ii, 230.) 
Crystal Structure of Hydrogen Chloride. F. Simon and 
C. von Stuson.—(See ii, 229.) 


Determination of the Boiling Point of Bromine. A. Bouzat 
and G. Lenuan (Compt. rend., 1924, 178, 635—637).—The b. p. of 
10 
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pure bromine is found to be 58-80°/760 mm. (referred to the hydrogen 
scale). The result is thought to be correct to less than 0-1° (ef. 
Ramsay and Young, T., 1886, 49, 453). E. E. T. 


_ Vapour-pressure Measurements for Pure Ozone. E. H. 
RIgSENFELD and M. Buzsa (Z. anorg. Chem., 1923, 132, 179—200).— 
The vapour pressures of pure ozone between —169° (4:8 mm. 
mercury) and —108-5° (840-8 mm.) have been determined with an 
accuracy estimated to be within about 1%. From the results, the 
Nernst equation for ozone is found to be log p=—742°4/T+- 
1-75 log T —0-011697'+-5-4769, 7’ being the absolute temperature 
and p mm. of mercury. The heat of vaporisation at absolute zero 
is calculated as 3500 cal. per mol., and values are given for each 
10° rise from 111° to 165° Abs. The chemical constant c, calculated 
from the relation observed by Nernst with the van der Waal 
constant a, namely, c=1-la, using the average value of a for ozone 
at about half an atmosphere pressure, is 2-90; employing this and 
the value 3500 for the heat of vaporisation at absolute zero, the 
Nernst equation becomes log p=—765-7/7'+-1-75 log 7’ —0-012687' 
+5°783, which also agrees well with the observed vapour pressures. 
The b. p. calculated from this equation is —110-7°, the actual value 
reviously observed by Riesenfeld and Schwab (A., 1922, ii, 761) 
ing —112-3°; the true temperature may therefore be assumed on 
resent knowledge to be —111-5°-0-5°. The molecular heat of 
iquid ozone is calculated to be about 18. BLL. 


Thiosulphates. F. Forrsrrer and E. T. Mommsen (Ber., 1924, 
57, [B], 258—263).—The reaction between sulphurous acid and 
hydrogen sulphide can be represented by the equilibrium H,S+- 

280, == H,S,0,+-H,0 (cf. Foerster and Hornig, A., 1923, ii, 23) ; 
the intermediate product is converted by an excess of sulphurous 
acid into sulphoxylicacid, which becomes polymerised to thiosulphuric 
acid H,S,O,-+-H,SO,+-H,O —> 3H,SO, and 2H,SO, —> H,8,0,+ 
H,0. The production of thiosulphuric acid may therefore be 
expected to be the end-point of the changes if the reaction can be 
conducted under conditions such that the hydrogen-ion concentra- 
tion is insufficient to affect the stability of the thiosulphate anion. 
These conditions are realised experimentally when aqueous solutions 
of sodium hydrogen sulphide and sodium. hydrogen sulphite in the 
molecular proportion 1 : 2 are mixed, whereby sodium thiosulphate 
is obtained readily and in a high degree of purity: 2NaHS+ 
4NaHSO, — 3Na,8,0,+3H,O0. The preparation of sodium thio- 
sulphate from sodium sulphide and sulphur dioxide or from sodium 
sulphite and hydrogen sulphide occurs very smoothly and almost 
without separation of sulphur when alkali hydroxide is added 
initially to the solution in such amount as to lead ultimately to the 
presence of sodium hydrogen sulphide and sodium hydrogen ——e 
in the correct proportion. H. W. 


Maxted’s Synthesis of Ammonia at High Temperatures. 
W. Moiprnuaver (Chem.-Zig., 1924, 48, 73—74).—Haber and 
Nernst have shown that ammonia is an exothermic compound and 
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that the quantity in equilibrium with its constituent gases at 
temperatures above 1000° is vanishingly small. Maxted (A., 1918, 
ii, 165), however, has synthesised ammonia by injecting nitrogen 
and hydrogen into an oxy-hydrogen flame, and the equilibrium 
constant of the reaction calculated from his figures is shown to 
increase with the temperature, suggesting that the reaction is 
endothermic. Haber’s results show a maximum heat of formation 
at 1100° and a zero value above 2000°. It is suggested that at the 
temperature of the flame nitric oxide is formed, and on cooling the 
gases (which contain a large amount of unburnt hydrogen) this is 
reduced to ammonia. A. R. P. 


Influence of Temperature on the Decomposition of 
Ammonia by Ultra-violet Light. W. Kunn (Compt. rend., 
1924, 178, 708—709; cf. A., 1923, ii, 815)—The rate of photo- 
chemical decomposition of ammonia (20—500°) is independent of 
the pressure, between 30 and 300 mm. It rises with increase of 
temperature, but to a less extent than for most chemical changes. 
The rate falls off as decomposition proceeds, is decreased in presence 
of hydrogen, bit is unaffected by the presence of nitrogen. This is 
due to the fact that molecular hydrogen, but not molecular nitrogen, 
is capable of reacting with activated ammonia molecules. E. E. T. 


Catalysts for the Oxidation of Ammonia. II. Sand Iron 
Briquette as a Catalyst. III. Effect of Impurities in the 
Catalyst. K.Inasa (Rikwagaku Kenkyujo Ihé, 1923, 2, 426—431, 
431—434; cf. ibid., 2, 222).—II. Grains of “‘ sand iron briquette ” 
(Yamaguchi, J. Chem. Soc. Japan, 42, 317) were used as a catalyst 
for the oxidation of ammonia. The briquette, when reduced by the 
cyanide process, immersed in nitric acid containing bismuth nitrate, 
and heated at red heat, gave a 72-23% yield (9-51% concentration 
of ammonia). When thorium nitrate was added to a solution of 
nitric acid and bismuth nitrate, about 72% yields were obtained 
(10% concentration of ammonia). A gap in the yield-curve was 
observed at about 7% ammonia, which may be attributed to the 
presence of titanium (5%) in the briquette. 

III. The addition of 1% of calcium oxide to the iron—bismuth- 
thorium catalyst described above gives about 3% increase of the 
yield. Titanium oxide has practically no effect, but a break 
in the yield curve was observed at about 7% concentration of 
ammonia. With 1% of zine or magnesium oxide decreases of 
17—18% and 7—8% respectively were observed in the yee of 
ammonia. 


Oxidation of Hydroxylamine. A. KurrenAckER and R. 
NevussErR (Z. anorg. Chem., 1923, 131, 27—47).—The oxidation of 
hydroxylamine by excess of permanganate, bromate, or ferric salt 
is greatly influenced by the acidity or alkalinity of the solutions and 
to a much smaller extent by the concentrations. With perman- 
ganate in acid or strongly alkaline solutions, the products of oxidation 
are nitrous oxide and nitric acid or nitrite; in slightly alkaline 
solutions the oxidation products also contain ar cat With 
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bromate, the oxidation takes place only in neutral or acid solutions, 
and occurs in two stages: (1) a slow oxidation by the bromate 
itself yielding nitrogen only, followed by (2) the liberation of free 
bromine with rapid oxidation to nitrous oxide and nitric acid, the 
proportion of the latter increasing with the acidity. Reaction (2) 
is greatly accelerated by acids, and in strongly acid solution the 
sole oxidation product is nitric acid. With ferric salt in acid 
solution, the sole oxidation product is nitrous oxide, but the action 
is not complete unless the ferric salt is in considerable excess. In 
neutral solution, a little nitrogen is produced, but in alkaline solution 
the ferrous hydroxide formed is itself oxidised by the hydroxylamine. 
These results are discussed and accounted for by the following 
scheme of reactions: (1) (2) 2NOH= 
H,N,0,—N,0+H,0, (3) NOH+0,(0)=HNO,(HNO,), (4) NOH+- 
NH,-OH=N,+2H,0. Reaction (1) is greatly accelerated by acids, 
and reaction (4) cannot take place in acid solution. W. H.-R. 


Peculiar Catalytic Decomposition of Hydroxylamine. A. 
KuRTENACKER and R. Nrusszr (Z. anorg. Chem., 1923, 131, 310— 
320).—The decomposition of hydroxylamine in presence of a 
vanadate in acid solution yields nitrogen and nitrous oxide, the 
ae of the latter first decreasing and then increasing with 

ecreasing acidity. Simultaneous reduction of the vanadate takes 
place. In neutral solution, nitrous oxide only is produced, but in 
alkaline solution catalytic decomposition to nitric and nitrous 
oxides and nitrogen takes place, the proportions of the first two 
decreasing with increasing alkalinity. The oxygen in these gases 
must be derived from the hydroxylamine, and the reduction of the 
latter to ammonia was proved, 100 mols. of hydroxylamine giving 
48-8 mols. of ammonia in weakly alkaline solutions and 2—3 mols. 
in acid solutions. 

When the vanadate is replaced by ammonium molybdate, nitric 
oxide, nitrogen, and nitrous oxide are produced, the first-named 
decreasing in amount as the solution passes from acid to alkaline. 
The gas evolution corresponds with about half the hydroxylamine 
used ; the molybdate behaves like the vanadate in strongly alkaline 
solutions. 8. K. T. 


Velocity of Oxidation of Nitric Oxide and its Importance 
in Nitrogen Fixation. G. W. Topp.—(See ii, 241.) 


Structure of Phosphorus. H. Corzins.—(See ii, 229.) 


Relation between the Glow of Phosphorus and the Form- 
ation of Ozone. W. E. Downry (J. Chem. Soc., 1924, 125, 
347-—357).—Pure dry oxygen was passed over purified phosphorus 
in non-actinic light, the oxides of phosphorus was afterwards 
frozen out, and the ozone absorbed in 2% potassium iodide solution, 
the iodine liberated being determined colorimetrically. The 
amount of ozone formed was proportional to the intensity of the 
glow, although a perfectly fresh phosphorus surface did not show 
this until it had become “ acclimatised.” The action of the glow 
on a stream of oxygen through windows of quartz or fluorite 2 mm. 
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thick caused the formation of ozone, similar stains being produced 
on potassium iodide-starch paper in 10 minutes with a window of 
quartz and 1 minute with one of fluorite. The use of phosphorus 
trioxide in place of phosphorus gave similar results, but of a much 
lower degree of intensity, e.g., an hour elapsed before ozone was 
detected in the second experiment (fluorite window). The glow 
was shown to be capable of ionising air and hence (Hughes, Proc. 
Camb. Phil. Soc., 1910, 15, 483) its spectrum extends into the region 
41200—1800 A., which supports the idea that the ozone is formed by 
the glow of the phosphorus. ee 


Unimolecular Decomposition of Phosphine. C.N. HINSHEL- 
woop and B. Torrey (J. Chem. Soc., 1924, 125, 393—406).—The 
rate of thermal decomposition of pure phosphine in a silica bulb was 
investigated under varying conditions. The bulb seemed to exert 
some activating influence which, after a time, decreased to a constant 
minimum; porcelain was no less active than silica. The addition 
of powdered fused silica of an approximately known surface area 
caused a velocity increase corresponding with the increased surface ; 
the reaction was thus shown to be heterogeneous (“ wall-reaction ” 
as distinct from gas-reaction) up to 1044° Abs. at least, in con- 
tradiction to the results of Trautz and Bhandarkar (A., 1919, ii, 
277). The decomposition is unimolecular over the pressure range 
37-5—707 mm. The heat of activation determined from the ex- 
perimental results was approximately constant between 40,000 and 
50,000 cals., the average calculated value for a homogeneous (gas-) 
reaction between 940° and 956° being 86,719 cals. Thus no evidence 
is afforded that the wall-reaction changes its nature at higher 
temperatures. 


Dissociation Constants of Phosphoric Acid. E. B. R. 
PripEavx and A. T. Warp (J. Chem. Soc., 1924, 125, 423—426).— 
From the various published dissociation constants of phosphoric 
acid, it is shown that the most probable values of k, and k, are 
about 6 x 10-8 and 1-1 x 107, respectively. 8. K. T 


Preparation of Metallic Arsenides by the Action of Arsenic 
Hydride on Metallic Salt Solutions. A. Bruxt (Z. anorg. 
Chem., 1923, 131, 236—246).—Arsenides of the heavy metals are 
prepared by dropping an aqueous solution of a salt of the appro- 
priate metal into an atmosphere of arsenic hydride in the complete 
absence of air, the reaction vessel being frequently shaken; preci- 
pitation by the usual method is accompanied, in the cases of copper, 
mercury, lead, gold, and silver, by a secondary reaction with the 
excess metallic ions in the solution, M,As+-3M’+3H,O0=6M+ 
3H’+As(OH);, and in the cases of metals of higher valenc 
by the production of the lowest oxides of these metals. Wit 
metals of the iron group, alcoholic solutions of the salts were 
required, aqueous solutions giving a product contaminated with 
arsenic. 

The heavy metal arsenides are black, readily oxidisable sub- 
stances. On keeping in air they are converted into the metal and 
arsenious acid, whilst in the dry state they ignite spontaneously. 
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At higher temperatures, in the absence of air, the arsenides of 
the noble metals lose nearly all their arsenic, the other heavy 
metal arsenides being converted to lower arsenides. Metallic 
arsenides and phosphides (cf. A., 1922, ii, 393) are of similar structure, 
the former being the more stable. 

Arsenides of the following metals were prepared : copper (Cu,As), 
lead (PbgAs,), mercury (Hg,As), gold (AuAs), silver (AgAs), 
bismuth (BiAs), cadmium (Cd,As,), iron (Fe,As,), and nickel 
(Ni,As,). Cobalt arsenide could not be prepared free from elementary 
arsenic. Of the above arsenides, those of lead and cadmiurfi give 
arsenic hydride with cold dilute acids and those of copper, gold, and 
bismuth are stable towards dilute acids and alkalis. Strong nitric 
acid decomposes gold arsenide, yielding spongy gold, whilst hot 
water and alkalis decompose lead arsenide, yielding spongy lead. 
Zinc and manganese arsenides are readily hydrolysed, and so could 
not be prepared by the above method. 


Formation of Arsenate Jellies. H. B. WertszrR and A. P. 
Brioxsom (J. Physical Chem., 1924, 28, 26—40).—A typical inorganic 
jelly is made up of a network of minute particles that adsorb liquid 
strongly; hence jellies may be prepared by coagulating a colloidal 
solution of a highly hydrated substance in the absence of an electro- 
lyte that possesses an appreciable solvent action. The effect of salts 
on the formation of jellies is determined in large measure by the 
precipitating and stabilising action of the ions. A relatively slow 
rate of precipitation is essential such as may be realised in the 
immediate vicinity of the precipitation concentration of an elec- 
trolyte. A little below this value no precipitation or only a slight 
precipitation occurs, whilst above it coagulation is usually so rapid 
that a gelatinous precipitate is formed instead of a jelly. The 
formation of jellies by dialysis of a colloidal solution of a hydrated 
substance is a special case of coagulation of a colloid by decreasing 
the adsorption of the stabilising ion below a critical value. Colloidal 
ferric arsenate and aluminium arsenate have been prepared which 
owe their stability to adsorbed hydrogen ions. Jellies result by 
reducing the concentration of the stabilising ions by dialysis. 
Similar results have been obtained by coagulating the colloids with 
various electrolytes having strongly adsorbed cations, such as 
citric, sulphuric, phosphoric, and oxalic acids, ammonia, sodium 
sulphate and acetate. Since jellies are formed by coagulation of 
the colloid by acids, it is evident that the neutralisation of the 
adsorbed Ba has ion and not the hydrogen-ion concentration in 
the solution is important. Jellies may be formed by mixing quite 
dilute solutions that react to form a hydrated precipitate, provided 
the precipitation can be delayed until the interacting solutions are 
thoroughly mixed and then can be made to proceed at a suitable 
rate. These conditions have been realised with the arsenates of 
manganese, cobalt, ferrous iron, cadmium, and zinc by mixing 
solutions of their salts of strong acids with potassium dihydrogen 
arsenate in the cold and keeping them at the ordinary temperature 
or warming to a suitable temperature, J. F.S, 
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Colloidal Silica. F. Drénert and F. WANDENBULCKE (Compt. 
rend., 1924, 178, 564—566).—The conversion, in aqueous solution, 
of colloidal into non-colloidal silica is effected by dissolved salts, 
and is accelerated by rise of temperature. Alkali carbonates are 
more active catalysts than neutral salts, whilst salts with an acidic 
reaction (e.g., aluminium sulphate) hinder the conversion. The 
change is so much more rapid in quartz than in platinum vessels that 
in the former case it proceeds in a short time in the absence of salts, 
under which conditions no change occurs in platinum vessels. The 
dialysis of a solution obtained by mixing sodium silicate and hydro- 
chloric acid solutions has been followed by the molybdate method 
(A., 1923, ii, 507). 

A solution of sodium (or potassium) silicate was kept in a glass 
vessel for several months. On then submitting it to the action of 
a current of carbon dioxide, it showed an increased silica content 
(as determined by the molybdate method), the original silica 
content being observed, however, a day later, when the carbon 
dioxide had disappeared. E. E. T. 


Hydration of Natural and Artificial Glasses. G. Scuorr 
and G. Linox.—(See ii, 238.) 


Soft X-Raysfrom Carbon. P.I. Luxmsxy.—(See ii, 215.) 


Fusibility of Carbon in the Heat of the Electric Arc. A. 
TxrEL and F. Rrrrer (Z. anorg. Chem., 1923, 132, 153—158),— 
The presence of apparently solidified drops of graphite in the crater 
of the carbon electrode allowed to cool after forming the are, is 
confirmed by photomicrographs, but from a study of the arc in 
being it is definitely concluded that the spherical formation is not a 
result of fusion. "When no chemical action takes place in the vicinity 
of the arc, a cloud of carbon dust is formed, which settles partly on 
the electrodes, especially on the anode, forming crystalline, dendritic 
structures which glow brightly and disappear by sublimation. It 
is intended to obtain cinematographic pictures of the arc in being in 
order to decide if momentary fusion occurs. 8. I. L. 


Determination of the Vapour Pressure of Carbon. A. THIEL 
and F. Rirrer (Z. anorg. Chem., 1923, 132, 125—152).—Two methods 
which might be expected to indicate temperatures corresponding 
with definite vapour pressures have been examined. In the first, 
a filament of 0-4 mm. diameter, purified to contain only 0-02% of 
ash by a preliminary heating for 2 minutes at 1700—1800° in a high 
vacuum, was heated for short periods to definite temperatures in an 
atmosphere of pure helium at definite pressures, the rate of loss of 
weight at each temperature and pressure being recorded (cf. Ruff 
and Bergdahl, A., 1919, ii, 265). The rate of loss—temperature 
curve for 2-0 mm. pressure showed no sudden break, but a rapid 
change in direction; that for 0-03 mm. was not very definite, 
although a very sharp break was indicated. The curve for 0-08 mm. 
was very well defined, and showed a sudden break at 2415° Abs., 
which is accepted as the temperature at which the vapour pressure 
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of the carbon filament became equal to the external pressure of the 
argon atmosphere. 

In the second method, a cylindrical length of pure carbon was 
heated under constant pressures of pure argon by means of increas- 
ing electric currents; measurements were made at 100, 10, and 
1-0--0-1 mm. of mercury, and curves constructed for each pressure 
to show the relation of temperatures to electric power. These 
showed no definite maximum temperatures, but that for 1 mm. 
indicated approach to a maximum at a temperature estimated to 
be about 2400° Abs.; experimental difficulties prevented the 
completion of the curves. 

Measurements of the absolute temperature of the positive crater 
of a pure carbon arc under various pressures of air and argon were 
also made, but the former were some 500° lower than those given by 
Kohn (A., 1921, ii, 302); in argon at a pressure of 1 mm. the observed 
temperature was 2300° Abs. It is doubtful if the arc system really 
corresponds with a vaporisation equilibrium, although it is recognised 
that the results obtained by the other two methods cannot be 
regarded as final. 8. I. L. 


Graphite as a Metallic Modification of Carbon. E. 
RyscHKEWITSCH (Chem.-Zig., 1924, 48, 101).—The atomic con- 
figuration of graphite is characterised, like that of the metals, by 
the presence of free electrons which make it a good conductor of 
heat and electricity and confer on it its metallic lustre. It is a 


better conductor of electricity than mercury, and a better conductor 
of heat at high temperatures than many of the pure metals. It 
resembles metals in not being soluble without change in any solvents 
except liquid metals, and it yields the positive C**” ion in sufficient 
concentration to be electromotively active. A. R. P. 


[Oxidation of] Carbon Monoxide. G. Frstrr and G. BRUDE 
(Brennstoff-Chem., 1924, 5, 49—53; cf. this vol., ii, 173).— 
Carbon monoxide is oxidised to carbon dioxide by oxygen, even at 
the atmospheric temperature, in the presence of a palladium catalyst. 
The latter does not bring about preferential oxidation of carbon 
monoxide in admixture with hydrogen, but, given a sufficient 
partial pressure of carbon monoxide, such preferential oxidation 
occurs with vanadic acid as catalyst. Carbon monoxide is also 
slowly oxidised at the atmospheric temperature by an acid solution 
of vanadium pentoxide (5 g. in 50 c.c. of concentrated sulphuric acid 
containing 0-1 g. of mercury). W. T. K. B. 


Absorption Spectrum of Potassium Vapour at High 
Temperatures. A.L. Narayan and D. Gunnayya.—(Seeii, 219.) 


Constitution and Structure of an Atom of Sodium. H. 
Cotiins.—(See ii, 229.) - 


Determination of Molecular Weights of Sodium Salts by 
Cryoscopy in Fused, Hydrated Sodium Thiosulphate. A. 
Bovraric, E. and (Muuz.) Y. Nasor (Compt. rend., 
1924, 178, 571—572; cf. A., 1911, ii, 1060, etc.).—Sodium thio- 
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sulphate pentahydrate, used as a cryoscopic solvent, gives normal 
values for the molecular weights * most sodium salts (chloride, 
bromide, iodide, carbonate, nitrate, nitrite, phosphate, acetate, and 
arsenate). Sodium sulphate (anhydrous) had M=303, a value 
attributed to polymerisation, whilst borax had M=140 (anhydrous 
salt), no doubt owing to hydrolysis. No experimental details are 
given. E. E. T. 


Thermal Analysis of the System, Sodium Thiosulphate— 
Water. M. Picon (Compt. rend., 1924, 178, 566—568).—By 
studying thé re-heating curves of sodium thiosulphate—water systems 
obtained by spontaneous crystallisation (in nuclei-free closed vessels), 
two new hydrates (10 and 12 [ ?]H,O) of sodium thiosulphate have 
been detected. The decahydrate is isolable at low temperatures, 
the dodecahydrate, however, undergoing transformation during 
attempts to isolate it. A third new hydrate is suggested, but not 
proved, by the results obtained. The author concludes that the 
hydrates of sodium thiosulphate do not exist in solution. E. E. T. 


Hydrates of Sodium Thiosulphate. M. Picon (Compt. rend., 
1924, 178, 700—703; cf. previous abstract).—A continuation of 
previous work, the concentration of the salt being now carried to 
the limit (for 1 atm. pressure) of 23 mols. per 100 mols. of water. 
The existence of tertiary, quaternary, and quinternary hydrates 
(described by Young and Burke) could not be confirmed above 13 
mols. of salt to 100 mols. of water. All hydrates are either primary 


or secondary. E. E. T 


Explosibility of Ammonium Nitrate. R. AurscHLAGER (Z. 
ges. Schiess- u. Sprengstoffw., 1923, 18, 117—120).—Determinations 
of the heat of explosion of ammonium nitrate at constant volume 
and the estimated temperature of explosion are tabulated. The 
rate of detonation as measured by Dautriche’s method under various 
conditions of confinement and diameter of cartridge was found to 
lie between 1270 and 2400 m. per sec. There is no doubt that this 
compound must be looked upon as a high explosive, although of a 
very insensitive nature. Like other explosives, it is more difficult 
to detonate in the free than in the confined state, but even in the 
free state it can be repeatedly detonated if sufficient initial impulse 
is given. H. C. R. 


Properties of Ammonium Nitrate. VII. The Reciprocal 
Salt Pair Ammonium Nitrate and Sodium Sulphate. E. P. 
Perman and W. R. Harrison (J. Chem. Soc., 1924, 125, 364— 
369; cf., T., 1923, 123, 2128).—This system exhibits two ternary 
points; the main one is at 118°, at which sodium nitrate, sodium 
sulphate, and mixed crystals of ammonium nitrate and ammonium 
sulphate are in equilibrium. The other is at 117° and consists of 
sodium nitrate, mixed crystals (as above), and ammonium nitrate. 
The latter is represented by a very small area on the equilibrium 
diagram, due, apparently, to the conversion of ammonium nitrate 
into the 5-form. 5. K. 
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Susceptibility of Silver Bromide to Reduction. A. 
REYcouLER (Bull. Soc. chim. Belg., 1923, 32, 404—407).—Silver 
bromide can be reduced by alkaline quinol, in absence of gelatin, 
not only when exposed to light, but also in darkness. The initiation 
of the action depends on the presence of quinol, but is complicated 
in photographic developers by the fact that the sodium sulphite 
—— also plays a part in the reduction. The author interprets 

is results as showing that, in the presence of sodium carbonate, 
quinol reacts with 2 mols. of silver bromide, but on addition of 
sodium sulphite the latter is activated by the quinol, and if present 
in sufficient quantity the two substances together react with 4 mols. 
of silver bromide. Any excess of sulphite is inactive, as also is 
sulphite in absence of quinol. Suggested equations representing 
the oxidation of quinol are given. H. J. E. 

Solubility of Silver Bromate in Solutions of other Salts and 
the Corresponding Activity Relations. R. H. Datron, R. 
Pomeroy, and L. E. Weymourts (J. Amer. Chem. Soc., 1924, 46, 
60—64).—Determinations of the solubility of silver bromate at 
25° show that different salts of the same valency type (namely, 
potassium nitrate and perchlorate, potassium and sodium sulphates, 
magnesium and barium nitrates) have effects on the activity co- 
efficient product of silver bromate that differ by amounts (3 or 10% 
at 0-5N)) which indicate specific effects of the separate ions that are 
a enough to merit recognition as important secondary 
actors. The salts of different valency types have, on the average, 
in conformity with the rule of Lewis and Randall, nearly equal 
activating effects when >(cv*) has the same value, where c is the 
molecular concentration and v the valency of the ions. J. F.S8. 


Constitution of Bleaching Powder. S. Ocut (J. Chem. Ind. 
Japan, 1923, 26, 1—14).—The curve of the heat of solution of 
bleaching powder indicated the existence of a monohydrate, 
OCI-CaCl,H,O, the heat of solution of which is 7530 cal., whilst that 
of OCl-CaCl is 9830 cal., giving the heat of hydration, 2300 cal. 
The vapour pressure of the water in bleaching powder containing 
0-82 mol. of water for 1 mol. of OCl*CaCl (determined by passing 
pure dry air through it) was found to be 7-99 mm. at 30°, 3-93 mm. 
at 20°, and 1-80 mm. at 10°, and the heat of hydration calculated 
from these data is 2260 cal. (from 10° and 20°) or 2000 cal. (from 
20° and 30°). Bleaching powder moistened with tetrachloroethane 
exhibits double refraction, which is most distinct when the material 
contains a quantity of water corresponding with the formula 
OCI-CaCl,H,O and vanishes when the substance is dried or moistened 
with water; some amorphous masses are considered to be unchanged 
calcium hydroxide. The author concludes that bleaching powder 
consists essentially of the compound OCI-CaCl,H,O, mixed with 
calcium hydroxide or oxide. K. K. 

High-temperature Researches. XVI. Synthesis and 
Decomposition of Calcium Carbide. O. Rurrand E. ForrstER 
(Z. anorg. Chem., 1923, 131, 321—347; cf. A., 1922, ii, 818).— 
Attempts were made to prepare pure calcium carbide. A 92:3% 
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product resulted by softening commercial carbide (74-9% CaC,) in 
hydrogen at 2000—2100° and squeezing out with a carbon rod, the 
process being repeated on the expressed material. Very pure calcium 
carbide was also obtained by heating at above 1000° powdered 
carbon or soot (0-2—1-2% ash) with metallic calcium (97-5% Ca) in 
either open or closed crucibles of carbon or iron and in an atmosphere 
of hydrogen or argon. In this way, carbide of 90—93% purity was 
prepared. The product obtained in an open crucible is always of 
a loose nature and very sensitive to moisture, but by careful re- 
melting in argon at 780 mm. it is obtained as a greyish-black, 
crystalline mass, in which form it was used in the experiments 
described below. In a closed iron crucible, carbides of 90% purity 
were obtained (in one case 94%). 

No evidence was found to support the supposed existence of a 
carbide, CaC. 

Vaporisation of calcium carbide in nitrogen at 1100° (cf. A., 1919, 
ii, 265) yields calcium cyanamide, which vaporises with partial 
decomposition at about 1300°. In hydrogen, traces of acetylene 
are formed above 2200°, and in carbon monoxide, calcium oxide and 
carbon at 1700°. From the curves representing these processes and 
also for the dissociation in argon, the dissociation pressure of calcium 
carbide was found to be 1 atm. at 2500°--50°, 7.e., 1 mm. at 1825°-+- 
50°. By comparing the theoretical weight of the residue in the 
argon experiment with the weight observed, it was shown that the 
vapour is mostly that of calcium, 4:5% being the maximum amount 
of carbide vapour at 1 atm. 

The “ softening temperature ” of mixtures of calcium carbide and 
calcium oxide decreases with increasing calcium oxide content up 
to about 30% CaO, after which it increases again. Extrapolation 
of the “softening temperature ’-—composition curve showed that 
pure calcium carbide melts at about 2300°. 

The equilibrium of the reaction CaO (liquid)+3C == CaC, 
(liquid)-+CO depends on the partial pressure of the carbon monoxide 
as well as on the ratio [CaC,]/[CaO]. In an atmosphere of carbon 
monoxide, when the eutectic solidifies, this reaction is rapidly and 
completely reversed. It should be possible on theoretical grounds 
to prepare pure carbide from calcium oxide and carbon below 
2300° for a certain carbon monoxide pressure. This was not realised 
experimentally. 8. K. T. 


Chemical Effects with Crystals. VI. Etching and 
Solution Phenomena of Aragonite. F. Rinnz and W. KricEr 
(Ber. Sachs. Ges. Wiss., Math.-Phys. Kl., 1923, 74, 253—268 ; from 
Chem. Zentr., 1924, i, 154).—Etching and solution experiments with 
aragonite, using hydrochloric acid of d 1-12, showed that the re- 
sultant form was rhombic bipyramidal. G. W. R. 


The Dolomite System. H. L. J. Bacxstrém (J. Chem. Soc., 
1924, 125, 430—434).—Mitchell’s figures (T., 1923, 123, 1055) do 
not give the true dissociation pressures of calcite, magnesite, and 
dolomite, the agreement with the Nernst approximation formula 
in the case of calcite being limited to a very ree range. 
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Mitchell’s conclusion that dolomite dissociates in one step is based 
on the continuity of the pressure-temperature curve; it is now 
pointed out that stepwise dissociation only makes itself apparent 
in the pressure—composition curve and dolomite dissociates in two 
steps (cf. A., 1913, ii, 516). Moreover, the method used for determin- 
ing the specific heats of magnesite etc. is liable to a 10% error on the 
final result. Mitchell’s thermochemical equations lead to the con- 
clusion that calcium carbonate and magnesium oxide can form a 
compound with a heat of formation from its constituents of about 
17 Cals. Objections are also raised to the method used for finding 
the heat of solution of dolomite. S. K. T. 


Position of Beryllium and Magnesium in the Periodic 
System of the Elements. P. Preirrer (Z. angew. Chem., 1924, 
37, 41).—The author, whilst agreeing with the long-period classi- 
fication of Paneth (cbid., 1923, 36, 407), prefers to place beryllium 
and magnesium in the zinc-cadmium group. The alkaline-earth 
metals form salt-like hydrides, XH,, and metal-ammonia com- 
pounds, X(NH,),, and (in their salts) give a characteristic coloration 
to the Bunsen flame, but none of these properties is shown by 
beryllium or magnesium. On the other hand, the halides and 
oxalates of the latter, like those of zinc and cadmium, show a 
tendency to form double halides and double oxalates which is not 
possessed by the corresponding alkaline-earth salts. The former 
also give hexammine salts, whereas the halides of the calcium group 
form octammine salts. The relationship of beryllium and magnesium 
with zinc and cadmium is particularly clearly seen from their 
hydrated sulphates, some of which are isomorphorus, as well as 
from their ability to form double sulphates, which also show iso- 
morphism ; these characteristics are not shown by calcium, strontium, 
and barium. W. T. K. B. 


Equilibrium between Metals and Salts in the Molten 
State. I. The System Lead, Cadmium, Lead Chloride, 
Cadmium Chloride. R. Lorenz, W. FRAENKEL, and J. SILBER- 
STEIN (Z. anorg. Chem., 1923, 131, 247—-265).—Equilibrium accord- 
ing to the equation Cd+PbCl, == CdCl,+Pb is attained in 
ten minutes when lead, cadmium, lead chloride, and cadmium 
chloride are fused together at 600—700°. The system consists of 
three phases, and with each salt phase of given composition there 
corresponds a whole series of metal phases. The composition of 
the equilibrium mixture was independent of the absolute quan- 
tities of the phases present and of the direction of the reaction 
according to the above equation, and nearly independent of the 
temperature over the interval 600—700°. 

The value of [Pb]/[Cd] . [CdCl,]/[PbCl,] at constant temperature 
decreased steadily as the cadmium content decreased. Addition 
of lithium chloride and of mixtures of sodium and potassium 
chlorides favour the forward reaction in the above equation. Bis- 
muth has no influence on the equilibrium, but antimony favours 
the reaction from right to left in the equation above. Explanations 
are attempted on the basis of the formation of compounds in both 
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salt and metal phases and on the variation of surface tension at 
the metal-salt boundary. 8. K. T. 


Fluorescence of Lead and Bismuth Vapours. H. Koprsr- 
MANN.—(See ii, 220.) 


Lead Tetrachloride. E. Krauss (Ber., 1924, 57, [B], 318).— 
Lead tetrachloride which has been purified by distillation in a 
high vacuum gives intensely brownish-red solutions in benzene and 
its homologues; the colour is discharged by the addition of carbon . 
tetrachloride, chloroform, dibromoethane, glacial acetic acid, or 
ether without conversion of the lead tetrachloride into the dichloride. 
Cold dilute solutions may be preserved unchanged in the dark during 
several hours, after which gradual decomposition occurs with 
separation of lead dichloride. Concentrated solutions decompose 
after some time with explosive violence without any apparent 
cause. H. W. 


Colloidal Lead Arsenate. . J. Brinuey (J. Agric. Res., 
1923, 36, 373—374).—A mixture of 311-96 g. of disodium arsenate 
and 17-35 g. of gelatin is dissolved in a small quantity of hot water 
and diluted to 10 litres, and a solution of 331-4 g. of lead nitrate 
in 10 litres of water is added slowly, with constant stirring, avoiding 
excess of lead. The resulting lead arsenate is colloidal and does 
not separate for several days. Stronger solutions than 0-1M yield 
a curdy precipitate, and in 0-01 solutions there is a tendency to 
form fine, needle-shaped crystals. Ai Gh 


Thallic Sulphates and Thallic Selenates. J. Mryrr and 
H. Wik (Z. anorg. Chem., 1923, 132, 239—259).—Thallium is 
readily dissolved in the thallic condition by the action of bromine 
in hydrobromic acid solution, but not by the action of chlorine in 
hydrochloric acid solution. The solution is freed from halogen 
and the hydroxide precipitated by means of ammonia; the washed 
hydroxide is converted into thallic oxide by long boiling under 
water. For analysis, the hydroxide is precipitated by means of 
ammonia, converted into oxide in the same way, and weighed; 
titration with permanganate after reduction also gives very accurate 
results. The system, thallic oxide, sulphur trioxide, water yields 
two compounds, HT1(SO,).,4H,O and OH-TISO,,2H,O, which are 
stable only in strongly acid solutions, and are readily hydrolysed 
by water; the transition at 30° with a concentration of 30% H,SO, 
requires many days, and both compounds adsorb sulphuric acid. 
The transition temperature rises from 20° at 42% acid to 90° at 
about 60% acid. The basic salt exists at 25° in concentrations 
from 10 to 40% sulphuric acid, and the acid salt in concentrations 
from 42 to.75%; in acid stronger than this the oxide does not 
dissolve. No other salts could be observed; the normal hepta- 
hydrate of Crookes and of Strecker is thought to have been a 
molecular mixture of these two. The transition temperatures in 
acid of varying concentrations were determined as a result of 
eighty-nine analyses of the equilibrium systems. 

Analogous thallic selenates, HT1(SeO,).,2H,O and OH-T1SeO,,H,0, 
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have been found to be the only selenates capable of separate exist- 
ence. They are likewise very sensitive to water, hydrolysing even 
in moist air; the solubility relations are almost exactly expressed 
by the diagrams for the sulphates. 

Thallic hydroxide dissolves in a saturated solution of ammonium 
sulphate, forming a solution from which addition of ammonia and 
alcohol at 0° precipitates a compound, T1,(SO,)3,12NH,,12H,0, 
stable only in an atmosphere of ammonia; the constitutions 
_ and are suggested 
for this and the analogous selenate compound. 

A thallo-thallic selenate, which is colour- 
less, and a yellow double salt, 5T1,SeQ,,Tl,(SeO,)3, exactly anal- 
ogous to the known double sulphates, have been obtained, and a 
salt of the composition TlTHCl,(SO,) obtained by the reaction 
+ 4HCl = TlTHCI,(SO,) +Cl, +3H,SO,+8H,0, 
at 200°.. The compounds TITIBr,(SeO,) and TTHCI,(SeQ,) 
are also described. 8. 1. L. 


Copper—Nickel-Lead and Copper-Iron-Lead Alloys. IX. 
W. GuERTLER and F, Menzuu (Z. anorg. Chem., 1923, 132, 201— 
208).—Whilst copper and nickel mix completely in the liquid state 
and form mixed crystals in the solid state in all proportions, the 
binary systems copper-—lead and nickel—-lead show very limited 
miscibility in the liquid state, the limits for non-miscibility being 
36—86-5% of lead in the first and 30—84% in the second; never- 
theless, the ternary system shows complete miscibility in the liquid 
state in almost all proportions, Mixtures of the German coinage 
nickel (Ni 25%, Cu 75%) with lead in all proportions yielded clean 
homogeneous alloys of excellent lustre and appearance, the micro- 
scopical examination showing mixed crystals of copper-nickel in a 
ground mass of almost pure lead. Alloys containing 60% of lead with 
varying proportions of copper and nickel show complete miscibility 
in the liquid phase down to very small proportions of either nickel 
or copper (2:5% Ni, 6% Cu); this is attributed to the fact that 
a sma]! proportion of either copper or nickel is sufficient to make an 
otherwise immiscible fluid layer of the other with lead completely 
miscible. The alloys promise to be of considerable value. 

The immiscibility of the binary systems iron—lead and copper- 
lead on the other hand persists to a great degree in the ternary 
system. The cooled mixtures show two or three layers, the three 
consisting essentially of the three metals, each showing inclusions 
of the other two; where two layers are formed, one is iron containing 
inclusions of copper and lead, the other consists of copper crystals 
in a ground of lead, although in the liquid state the copper is com- 
pletely miscible with the iron. 8.1. L. 


Ternary System Copper—Lead-Antimony. H. Scuacx (Z. 
anorg. Chem., 1923, 132, 265—272).—Of the three binary systems, 
which have already been worked out, lead and antimony and copper 
and antimony are miscible in the liquid state, but the latter form a 
compound Cu,Sb,, which decomposes on cooling into Cu,Sb and 
Cu,Sb; the system lead-copper is not completely homogeneous in 
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the liquid state. The limits for incomplete miscibility in the 
ternary system are worked out and expressed in the usual triangular 
diagram; in this region the solidified alloys show two layers, the 
upper consisting of both the copper—-antimony: compounds, the 
lower of Cu,Sb and lead embedded in a ground mass of the ternary 
eutectic. The alloys rich in copper have the general structure of 
the binary copper-antimony alloys, with a ground mass of lead; 
those rich in antimony are too brittle for technical use, but those 
rich in lead appear likely to be valuable industrially, the addition 
of copper tending to improve the technical lead-antimony 
alloys. 8. I. L. 


Action of Ozonised Oxygen on Mercury. V.0.J. Hopason 
(J. Chem. Soc., 1924, 125, 462—463).—The prolonged action of 
ozonised oxygen on dry mercury at the ordinary temperature and in 
the dark yields mercurous oxide only; in the light, photochemical 


decomposition of this oxide produces a trace of mercuric oxide as 
well. 8. K, T. 


Arc Spectrum of Scandium. S. PrNa pz Rusres.—(Seeii, 214.) 


Baskerville and Catlett’s Lanthanates. F. ZamMBonrni and 
G. Carossr (Gazzetta, 1924, 54, 46—52).—The so-called sodium 
tetralanthanate, described by Baskerville and Catlett (A., 1904, ii, 
260), is found to be a mixture composed of lanthanum oxide, 
various indefinite compounds, and the double carbonate, 

; 
this double carbonate results from the action of water on the product 
formed by fusing lanthanum oxide with sodium carbonate. The 
other supposed lanthanates described by Baskerville and Catlett 
(loc. cit.) are evidently mixtures similar to the above. T.H.P.. 


Double Carbonates of Sodium and Metals of the Cerium 
Group. F. Zamponrni and G. Caropsi (Gazzetta, 1924, 54, 
53—59).—The double carbonates of sodium and metals of the 
cerium group, prepared under the conditions indicated by Meyer 
(A., 1904, ii, 734), have compositions corresponding with the 
formula R***,(CO;)3,Na,CO,,12H,O. The lanthanum, cerium, praseo- 
dymium, neodymium, and samarium compounds are described 
(cf. Cleve, A., 1885, 636). T. H. P. 


Carbonates of the Rare Earths. I. Conditions of Form- 
ation and Hydrolysis of the Cerite-earth Carbonates. J. 
Preiss and A. Dussrk (Z. anorg. Chem., 1923, 131, 275—286).— 
Precipitation of 2% solutions of the chlorides of cerium, lanthanum, 
neodymium, and praseodymium with hot, normal alkali carbonate 
furnishes strongly basic carbonates, the hydroxyl content increasing 
in the order La, Ce, Pr, Nd. Excess of alkali raises the hydroxyl 
content in the case of lanthanum and decreases it in the case of 
neodymium. When cold solutions are used, brightly coloured, 
nearly normal carbonates are precipitated in the amorphous state ; 
they become crystalline on keeping. A solution of sodium hydrogen 
carbonate saturated with carbon dioxide precipitates brightly 
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coloured, normal carbonates in the amorphous state; they rapidly 
become crystalline. The precipitates after drying during eight 
days in air had the formula E,0,,3CO,,8H,0. Drying in a vacuum 
over sulphuric acid for 50 days reduced this to the dihydrate, which 
lost a further molecule of water when heated at 100° for 50 hours. 
It was necessary to heat the monohydrate at 200° in a stream of 
carbon dioxide for a week to form the anhydrous carbonate. 

Hydrolysis of the normal carbonates by heating with excess of 
water leads to the formation of a basic carbonate, probably 
OH-E:CO,. The hydrolysis is complete after about 3 hours (cf. fol- 
lowing abstract). In the hydrolysis one-third of the content of 
carbon dioxide is eliminated, and this is regarded as a purely 
chemical stoicheiometric proof of the tervalency of the rare earths. 

In the case of neodymium, the temperature coefficient of the 
velocity of hydrolysis is 2-6 at 70°. 

The strongly basic substances precipitated by hot sodium 
carbonate solution are mixtures of the normal carbonate with 
OH-ECO,. 8. K. T. 


Carbonates of the Rare Earths. II. Thermal Decom- 

osition of the Cerite-earth Carbonates. J. Preiss and N. 

AINER (Z. anorg. Chem., 1923, 131, 287—-298).—When the normal 
carbonates are heated in a slow stream of dry carbon dioxide, 
loss of carbon dioxide occurs first at 300°, all the water being 
expelled below 200°. ‘The loss is rapid at 400° and, in the cases of 
lanthanum, praseodymium, and neodymium, the basic carbonate, 
E,0,,CO,, is formed without any intermediate steps. The products 
are readily soluble in dilute acids; the lanthanum compound is 
white, and stable between 600° and 900°, the praseodymium com- 
pound is dirty yellow, stable between 550° and 815°, and the 
neodymium compound, bluish-violet, stable between 550° and 800°. 
When the respective temperature limits are exceeded, the lanthanum 
and praseodymium compounds are rapidly converted, with no 
intermediate stages, into the oxides La,O, and Pr,O,(?Pr,0,), 
respectively. In the case of neodymium, however, an inter- 
mediate compound, Nd,O,,4CO,, is formed, which is stable over 
the range 810—870°; above this range it is completely converted 
into the oxide. The curves for dissociation in air are of similar form 
to those in carbon dioxide; the decomposition temperatures are 
lower, however, and the temperature-range of stability of the 
intermediate products is smaller. 

The curve for cerium carbonate in carbon dioxide exhibits only 
one step; the Ce,03,3CO, probably first forms Ce,0,,3CO,, which 
loses the greater part of its carbon dioxide at a lower temperature 
than the compound of Ce™ and yields Ce,0,,4CO,, a lemon-yellow 
compound which, at 900°, is converted into CeO,. The compound 
[Ce.(CO5),].{Ce,0,,4CO,] was also prepared. These results correspond 
with the formula. (CO,-.E*),COs, for the normal cerite carbonates. 

In mixtures, the carbonates of these metals lose their individuality 
as far as thermal dissociation is concerned. Mixtures not containing 
cerium exhibit mean, sharp dissociation temperatures for each step ; 
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mixtures containing cerium, however, follow the behaviour of the 
carbonate of this metal. 

The thermal dissociation curve of the compound OH-NdCO, 
corresponds with that of neodymium carbonate and suggests that 
the structure of the compound is (OH),;Nd-CO,-Nd°:CO, (cf. preceding 
abstract). S. K. T. 


Constitution of Ternary Aluminium Alloys. V. Fuss (Z. 
Metallk., 1924, 16, 24—25).—In the fifteen possible ternary systems 
comprising aluminium and two of the elements, iron, copper, 
nickel, zinc, magnesium, and silicon, the aluminium corner of the 
ternary diagram is intersected by a quasibinary line only in the 
cases in which the addition of the two elements to aluminium 
has a specifically new influence on its properties, namely, in the 
systems Al—Mg-Si, Al-Mg-Zn, and Al-Mg-Cu. Aluminium decom- 
poses the silicides of iron, nickel, and copper, liberating free silicon 
and forming intermetallic compounds, and addition of any of these 
elements or of zinc to aluminium results in the formation of these 
compounds. [Cf. B., 1924, 259.] A. R. P. 


Range of the Mixed Crystal Phase rich in Aluminium in 
the Quaternary System Aluminium-—Magnesium-Silicon-— 
Zinc. W. SanpeErR and K. L. Meissner (Z. Meitallk., 1924, 16, 
12—17).—The amounts of zinc, magnesium, and silicon which 
aluminium can hold in solid solution increase from 8%, 2%, and 
0-5%, respectively, at 20° to 65%, 12%, and 0-8%, respectively, at 
450°; consequently all aluminium alloys containing quantities of 
these elements between the above limits will deposit them partly 
on cooling slowly. If the cooling is rapid, this action is suppressed, 
but takes place slowly at the ordinary temperature, and is accom- 
panied by a gradual increase in volume, hardness, and tensile 
strength. The equilibrium-diagram of the quaternary system 
Al-Zn-Mg-Si is developed from a consideration of those of the 
four ternary systems involved. [Cf. B., 1924, 259.] A. R. P. 


Hydrates and Hydrogels. III. Aluminium Hydroxides 
Poor in Water. R. WuustAtrer and H. Kravt (Ber., 1924, 
57, [B], 58—63; cf. A., 1923, ii, 167, 493)—-Specimens of aluminium 
hydroxide A, prepared by the precipitation of aluminium sulphate 
by concentrated ammonia and prolonged digestion of the precipitate 
with ammonia, exhibit a totally different behaviour when desiccated 
in a current of air according to whether they are still moist or have 
been subjected to a rapid, preliminary drying in a high vacuum 
over phosphoric oxide. In the latter case, the weight remains 
almost constant below 150°, thus showing the water to be united 
chemically to the aluminium oxide. Comparison of the desiccation 
curves with those of aluminium hydroxide C proves that the dry 
specimens of composition varying between AI,0,,2H,O and 
Al,0;,H,O cannot in the moist condition have the composition 
Al(OH), but are to be regarded as compounds or mixtures of 
compounds of the type Al,(OH)s;,—xH,O. Desiccation of the 
precipitate to the ultimate composition AlO(OH) has not yet been 
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effected by means of ammonia. Comparison of the desiccation 
curves of the dried and moist specimens in a current of air saturated 
with aqueous vapour at 18° shows that new hydrates, poorer in 
water, are produced by an increase in temperature, whereas this 
change is not observed in a dry atmosphere. The desiccation of 
moist gels is similar in its result to digestion with water or ammonia. 
The observations explain the failure of attempts to establish the 
presence of definite hydrates in the hydrogels of various —e 


Precipitation of Hydrated Aluminium Oxide by means of 
Ammonia. G. JANDER and B. WEBER (Z. anorg. Chem., 1923, 
131, 266—274).—Hydrated aluminium oxide is appreciably soluble 
in slightly ammoniacal solutions of ammonium salts, the solubility 
being less in cold than in hot solutions. The solutions are probably 
not colloidal since multivalent and univalent anions have the same 
influence on the solubility, organic solvents (e.g., toluene) exert no 
precipitating effect, and the membrane filter (A., 1919, ii, 520) allows 
the solution to pass readily. [Cf. B., 1924, 254.] S. K. T. 


Equilibrium of Colloidal Aluminium and Lanthanum 

Hydroxides with Dilute Acids and Bases. H. von EvLER 
and R. Nizsson (Ber., 1924, 57, [B], 217—222).—An extension of 
previous work to aluminium hydroxide which has undergone 
“ageing ”’ (cf. von Euler and Nilsson, this vol., ii, 23). 
_ Solutions of acetic acid are never completely neutralised by 
‘suspensions of aluminium hydroxide A (cf. Willstatter and Kraut, 
A., 1923, ii, 493), neutralisation being less complete as the con- 
centration of the acid in the mixture is increased; an alteration in 
xz does not occur with an initial acidity of p_2-6. The addition of 
small quantities of acid to a suspension of lanthanum hydroxide 
results in complete neutralisation, and the alkalinity of the hydroxide 
suspension itself (pq 9-37) is almost attained. The difference between 
the results with the two hydroxides is not attributed to the differing 
properties of aluminium and lanthanum, but to the differing age 
of the specimens. Observations of the behaviour of freshly pre- 
cipitated aluminium hydroxide towards solutions of hydrochloric 
acid and sodium hydroxide show the substance to be equally 
strong as acid or base. 

Aluminium hydroxide does not appear to be stable in media in 
which the acidity lies beyond pq 5:5—7-1; the narrower limits 
depend on the type of the hydroxide. H. W. 


Tervalent Manganese. IV. J. Meyer and W. Souramm 
(Z. anorg. Chem., 1923, 132, 226—238).—The reaction of sulphur 
dioxide with manganic hydroxide suspended in water proceeds in 
two ways, the manganic sulphite first formed decomposing according 
to the equations and “Nn, (SO,) = 
MnSO,+MnS0O,+S0,; there is no reduction to manganous salts, 
nor any decomposition of the manganic salt into manganous salts 
and the dioxide. No definite results could be obtained connecting 
the relative extent to which the two reactions occur with any 
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external factor. With manganese dioxide, two reactions also 
occur, according to the equations 2MnO,+4S0,=Mn,(SQ;),+S0,;= 
and MnO,+S0,—MnSO,; the latter. is 
favoured and the former repressed by increase of lid -Us 
8. I. L. 


Effect of Silicon on the Equilibrium Diagram of the Iron- 
Carbon System in the Vicinity of the Eutectic Point. H. A. 
Scuwartz, H. R. Payne, and A. F. Gorton (Metal Ind., 1923, 23, 
226; from Chem. Zentr., 1924, i, 237).—In the iron—carbon diagram, 
the A, eutectic points of the stable and metastable systems are 
coincident in the absence of silicon. The a—y transformation of 


the stable solid solution of a given composition takes place at a 
lower temperature than in the metastable system. At a given 
temperature and with a definite silicon content, ferrite is more 
soluble in ‘ boydenite”’ than in austenite. Boydenite is the 
name given to the solid solution in the stable system corresponding 
with austenite in the metastable system. G. W. R. 


Chemical Effects with Crystals. VII. Etching and 
Solution Phenomena of Magnetite. F. and H. 
(Ber. Sachs. Ges. Wiss. Math.-Phys. Kl., 1923, 74, 319—329; from 
Chem. Zentr., 1924, i, 154).—Etching and solution experiments with 
magnetite, using hydrochloric acid (d 1-21), showed that it belongs 
to the hexakisoctahedral class. The form resulting from the 
solution of a sphere of the material was a rounded cube. G. W. R. 


Constitution of the Compounds Formed by the Action of 
Acetic Acid and its Salts on Ferric Chloride and Ferric Nitrate. 
R. K. and A. (Z. anorg. Chem., 
1923, 132, 209—225).—By the action of glacial acetic acid on 
ferric chloride under appropriate conditions, a series of compounds 
of the hexa-acetato-triferric cation and the tetrachloro-ferric anion, 

(I) ; 

(II) [Fe,(OAc),](OAc),[ FeCl, ],CH,-CO,H,2H,0 ; 

(ITI) [Fe,(OAc),](OAc),{ FeCl, ],5H,0, 
has been obtained. By treatment with alcohol, the compound, 
(V) [Fe,(OAc),(OH),][FeCl,],5EtOH,H,O, is obtained. All these 
compounds are obtained as well-formed red or reddish-brown 
crystals, and by treatment with sodium chloroplatinate all give 
the same characteristic compound [Fe,(OH),(OAc).,].[PtCl,],10H,O, 
an orange-red, crystalline substance. A further compound, 
(IV) [Fe,(OAc),]Cl,,CH,-CO,H,5H,O, is obtained from the mother- 
liquor from compound (III); by treatment of hydrated ferric 
chloride with glacial acetic acid, the closely related compound 
(VI), [Fe,(OAc),]€1,,3H,O, is obtained; both these give the 
characteristic chloroplatinate. 

By treatment of one molecular proportion of ferric chloride in 
solution with two and one proportions of sodium acetate, respec- 
tively, the compounds (VII), [Fe,(OH),(OAc),jC1l,7H,O, and 
(VIII), [Fe,(OAc),(OH),][FeCl,],6H,O, are obtained; the action 
of alcohol on the fatter gives the compound (Y). 
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By treatment of ferric nitrate with acetic acid, the compound 
(IX), is obtained; sodium 
acetate gives (X), [Fe,(OAc),(OH) JOAc,4H,0 with large excess of 
acetate, (XI), [KFe,(OAc),(OH),]NO,,6H,O with two molecular 
proportions of acetate, and (XII), 
with one molecular proportion of acetate. The latter is interesting 
as the first salt of a penta-acetato-triferric cation. 

A series of four compounds obtained by interaction of ferric 
acetate and ferric nitrate are regarded as double compounds of salts 
of the hexa-acetato- and penta-acetato-triferric base; they are 
deep red compounds crystallising unchanged from cold water, and 
the ratios NO, : OAc for each 9 atoms of ferric iron are respectively 
3:17, 3-5: 17-5, 4:17, and 4-5: 16-5; a further double compound, 
separates from 
a solution of one molecular proportion each of ferric hydroxide 
and nitric acid and three molecular proportions of acetic acid. All 
these nitrate-acetates decompose on exposure to air, losing nitric 
and acetic acids. 8. 


Colloidal Nickel Hydroxide. O. F. TowERr.—(See ii, 237.) 


Binary and Ternary Molybdenum Alloys. DrerrBHorz,— 
(See ii, 233.) 


Soft X-Rays from Tungsten. C. B. Bozzant and C. T. Cav.— 
(See ii, 215.) 


Hydrates and Hydrogels. IV. Stannic Acids. R. Wu1- 
STATTER, H. Kravt, and W. Fremery (Ber., 1924, 57, [B], 63—72).— 
The stannic acids have been regarded as hydrates with differing 
water content and, more recently, as colloidal modifications of 
hydrated tin dioxide in which the differing properties are due to 
differing sizes of the particles. It is shown that the latter conception 
is inadequate to account for the observed facts and that it is neces- 
sary to assume the existence of more or less definite hydrates. 

The following stannic acids are described which are most sharply 
differentiated by determination of the concentration of hydro- 
chloric acid necessary to bring them into solution as the tin base or 
to convert them into compounds which are soluble in water: 
Unstable monostannic acids of the composition Sn(OH),H., Sn(OH),, 
or SnO(OH),, obtained from stannic ammonium chloride, ammon- 
ium chloride, and ammonia or from «-stannate and carbon dioxide 
in cold solution; they are soluble in hydrochloric acid (1%), nitric 
acid (1% and more concentrated), and sulphuric acid (1%); the 
other varieties of stannic acid are insoluble in the two latter acids. 
a-Stannic acids, oligo- and poly-orthostannic acids are formed by 
intermolecular dehydration from several molecules of Sn(OH),; 
the group includes stannic acids soluble in hydrochloric acid, and 
hence not precipitated by this reagent; it is not possible to decide 
whether a particular individual is a higher member of this series or 
a lower member of the series 8-stannic acids, which are derived 
from compounds of the «-group by more or less extensive intra- 
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molecular ‘dehydration; the group includes those stannic acids 
insoluble in hydrochloric acid or transformed thereby into poly- 
stannyl chlorides soluble in water. (For the preparation and 
properties of the individual members of each group the original 
communication must be consulted.) 

Desiccation of these highly sensitive substances can be accom- 
plished only by short exposure to the air. Under these conditions, 
the specimens retain the solubilities of the suspensions, but dissolve 
rather more slowly. When dried over phosphoric oxide in a high 
vacuum or when dried in air and subsequently heated at 150°, 
they lose their original solubility and yield compounds resembling 
those of the 6-group. 


Electrolytic Preparation of Tin Sulphides and Thio-salts. 
G. Tocco and N. Jacos (Gazzetta, 1924, 54, 32—38).—Tin sulphides 
and thio-salts are obtained by the alternating current electrolysis, 
with tin electrodes, of sodium thiosulphate solutions. [Cf. B., 1924, 
255.] 


Chemical Nature of Purple of Cassius. A. HuBEr.—(See 
ii, 229.) 


Hafnium Content of some Historical Zirconium Prepara- 
tions. G. Hevesy (Nature, 1924, 113, 384—385).—Specimens of 
zirconium compounds prepared by various investigators, including 


those submitted to fractional purification and prepared for atomic 
weight determinations, have been found to contain hafnium in 
quantities up to 7%. In certain rare minerals, containing only 
small amounts of zirconium and a large number of other elements, 
an even larger amount of hafnium than of zirconium has been 
detected. The failure to detect hafnium in zirconium by atomic 
weight methods is ascribed entirely to the untrustworthiness of all 
the earlier methods employed. A. A. E. 


Normal Thorium Molybdate, Th(MoO,),. F. ZAMBONINI 
(Gazzetta, 1924, 54, 39 45).— Anhydrous normal thorium molybdate, 
prepared by fusing partly dehydrated thorium chloride with excess 
of anhydrous sodium molybdate, forms microscopic, bipyramidal 
crystals belonging to the tetragonal system, a:c=1 : 0-73565, 
d?5 4-92. This value of a:c is approximately double that found 
for molybdates of the rare earth metals and of the metals of the 
calcium group. The molecular volume of the molybdate is 112-2, 
so that the value 56-1 for (0-5Th)MoO, agrees well with the values 
for the molybdates of the alkaline-earth metals, whereas the value 
168-3 for (1-5Th)(MoO,), falls into line with the values for the 
molybdates of the rare earth metals. 

Cerous and thorium molybdates exhibit mutual miscibility in 
the solid state. Confirmation is thus furnished of Urbain and 
Dauvillier’s statements that the rare yttria earths are often found 
in zirconia, that minerals of the rare earths contain elements of 
every species, and that quadrivalent thorium always accompanies 
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the tervalent rare earth metals in minerals. Coster and Hevesy’s 
conclusion that the element 72 is chemically homologous with 
zirconium because the latter most probably contains at least 
0-01—0:1% of this element, is regarded as unauthorised. T.H. P. 


Structure of Vanadium. H. Coriins.—(See ii, 229.) 


Electrolytic Preparation of Antimony Sulphides and Thio- 
salts. G. Tocco (Gazzetia, 1924, 54, 23—32).—Alternating 
current electrolysis of sodium thiosulphate solutions with antimony 
electrodes yields the sulphides and thio-salts of this metal in 
proportions varying with the conditions. ([Cf. B., 1924, 255.] 

T.H 


Hardness of Lead-Bismuth and Cadmium-Bismuth Alloys. 
C. D1 Capua and M. Arnone (Atti R. Accad. Lincei, 1924, [v], 33, 
i, 283—31; cf. this vol., ii, 111).—As is the case with lead—antimony, 
lead—tin, and zinc-cadmium alloys (cf. Kurnakov and Schemt- 
schuschny, A., 1908, ii, 932), the hardness curves of lead—bismuth 
and cadmium-bismuth alloys exhibit maxima corresponding with the 
compositions of the eutectics. Further, as Glasunow and Matweeff 
found to be the case with zinc-cadmium alloys (Int. Z. Metallog., 
1914, 5, 113), these maxima disappear when the alloys are subjected 
to prolonged re-heating. These results are regarded as confirmatory 
of the view that the marked hardness of the eutectic alloys is due 
to the very fine grain and great homogeneity of the alloys and to 
the internal stresses generated therein by the rapid separation of 
fine crystals during the solidification. T. H. P 


Complex Sulpho-acids of Platinum. L. Tscuucarv and 
S. Krasstxorr (Z. anorg. Chem., 1923, 131, 299—302).—The action 
of sulphur dioxide on a hot solution of the chloride of the first 
Reiset base, [Pt,4NH,]Cl,, gave a precipitate of pale yellow needles, 
[Pt,4NH,][Pt(2NH,)(SO5).]; evaporation of the mother-liquor gave 
white plates, [Pt(2NH,)Cl(SO,)],[Pt,4NH,]. Potassium chloro- 
platinate with the latter gave [Pt(2NH,)Ci(SO,)JK, together with 
the Magnus green salt, [Pt,4NH,]PtCl, The formation of the 
white plates is explained by assuming the 2NH, is replaced by 
2S0,, this then being replaced by Cl and SO,. Alternatively, the 
following reaction might take place : 2[Pt(2NH,)(SO5),][Pt,4NH,]+ 
The 
structures of the compounds were determined by warming with 
hydrochloric acid and by reaction with potassium chloroplatinate. 
According to Werner both these compounds are of the trans-form : 


NH,-..p, SO 
S.K.T. 
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Mineralogical Chemistry. 


Traversella Scheelite. G. Caroppi (Gazzetta, 1924, 54, 59— 
64).—Analysis of a crystal of scheelite from Traversella gave the 
following percentage results : H,O, 0-01; W0O,, 79-51; MoOs, 0-58 ; 
Nb,O;, 0:08 ; Ta,O,, 0°02 ; CaO, 19-57 ; BaO, trace ; SrO, trace ; MgO, 
0:05; yttria earths, 0-06; Ce,0,, 0-03; 0°05. 

T. H. P. 


Analcitic Lavas of North Africa, and Classification of 
Lavas containing Analcite. A. Lacrorx (Compt. rend., 1924, 
178, 529—535; cf. Washington, A., 1915, ii, 275).—The basaltic 
lavas of Djebel Guerrien and Ben Ganah (N. Africa) are analcitic 
and not leucitic, since dilute hydrochloric acid extracts Na,O, 5-11 
and 407%, and K,0, 0-76 and 0-72%, in the two cases respectively. 
The results of numerous analyses (by Raoult) of analcites are 
given, and the general conclusion is reached that the analcites of 
N. ica are magmatic in origin. E. E. T. 


Mineralogical Constitution of Bauxites and the Limestones 
found in Contact with them. J. px Lapparent (Compt. rend., 
1924, 178, 581—583).—A general discussion of the composition of 
French bauxites and the limestones associated withthem. E.E.T. 


Analytical Chemistry. 


Quantitative Chemical Analysis by Réntgen Radiation. 
H. Strnrzine.—(See ii, 216.) 


Automatic Burette with Improved Guard System. F. J. 
ConsipIngE (Chem. News, 1924, 128, 149—150).—The liquid is 
drawn into the burette from below through a stopcock, the caout- 
chouc tubing connecting the reservoir with the mouth of the burette 
being detachable in the middle at a short piece of glass tubing, 
in order that a closed system may be maintained. A. A. E. 


Chemical Analysis with Membrane Filters. IV. Nature 
of the Filter and its Application in Analytical Chemistry. 
G. JANDER and W. JANDER [in part with H. Maas] (Z. anal. Chem., 
1923, 63, 273—291).—The rate of filtration through membrane 
filters is entirely unaffected by repeated use with all neutral salt 
solutions, acid solutions weaker than NV, strong hydrochloric or 
acetic acid, or N solutions of sodium hydrogen carbonate or acetate. 
Strong solutions of nitric or sulphuric acid, alkali carbonate solu- 
tions stronger than N, alkali hydroxide solutions stronger than 
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0-2N, or ammonium sulphide solutions stronger than N rapidly 
cause the pores to close and filtration then ceases. The ash of a 
15-cm. filter weighs from 6 to 12 mg.; most of this can be removed 
by soaking the filter for some time in N hydrochloric acid and 
nothing will be removed from the filter during the course of a sub- 
sequent analysis. The membranes do not adsorb even traces of 
salts during use either from acid or alkaline liquids, and precipitates 
like antimony or manganese sulphide or hydroxide may be com- 
pletely removed from the filter by means of a jet of water. The 
amount of precipitate that adheres so strongly as not to be removed 
by this treatment rarely exceeds 0-2 mg. A. R. P. 


Indicators. VI. Theory and Practice of the Rational Use 
of Indicators in Acidimetry. A. Ture (Z. anorg. Chem., 1923, 
132, 159—178).—A critical historical survey of the recent work of 
Noyes, Kolthoff, Bjerrum, Sérensen, and the author. The author’s 
nomenclature given in earlier papers is elaborated. The term 
“ acidity level” originally proposed by Friedenthal to express the 
logarithm of the hydrogen-ion concentration (Sérensen’s py) is 
supported, and definitions are given for the indicator-constant, 
characteristic, etc. The chief practical object of the study is to 
allow for errors as functions of the end-point with a particular 
indicator, of the concentrations and temperatures of the reagents, 
of concentrations of foreign substances, etc., and an exhaustive 
list is given of the points on which systematic knowledge must be 
available in order that the full possibilities of quantitative stoi- 
cheiometry may be realised. 


Indicators for Use in Determining the Acidity of Soils. E. 
RaMANN and H. SAaLiincer (Z. anal. Chem., 1923, 63, 292—301).— 
Dyes made by a German firm for use in determining the acidit 
of soils by Clark and Lubs’ method (J. Wash. Acad. Sci., 1915, 5, 
609; A., 1916, ii, 571) are shown to give equally good results as 
those manufactured in America. The theory, construction, and 
application of Bjerrum’s double wedge colorimeter for determining 
the hydrogen-ion concentration is explained. A. R. P. 


Potassium Carbonate and Potassium Hydrogen Carbonate 
as Standards [in Acidimetry]. G. Bruuns (Chem.-Zig., 1924, 
48, 89—90).—The use of separate portions of potassium carbonate 
obtained by heating the hydrogen carbonate, instead of sodium 
carbonate, is recommended. If methyl-orange is used as the 
indicator in the subsequent titration, the sharpness of the end- 
point is improved by removing the greater part of the liberated 
carbon dioxide by agitation or aération of the solution before the 
last few drops of acid are added. ; 


Neutralisation of Mixtures of Acids, and a Universal 
Buffer Mixture. E. B. R. ParpEaux and A. T. Warp (J. Chem. 
Soc., 1924, 125, 426—429).—A buffer solution consisting of phos- 
phoric, phenylacetic, and boric acids is described. The mixture 
is 0-02 with respect to each hydrogen ion and the whole is 0-1N. 
By adding alkali or strong acid of the same normality, a series 


ag 
= 3 
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of solutions giving a pg range of 2-5—11-5 is obtained. The 
neutralisation curve (cf. A., 1915, ii, 677) agrees well with that 
obtained by the hydrogen electrode. 8. 


Determination of the Moisture Content of Expressed Plant- 
tissue Fluids. R. A. GortnER and W. F. Horrman (Bot. Gaz., 
1922, 74, 308—313).—The moisture content of plant-juices was 
calculated from the refractive index determined by a Abbe refracto- 
meter fitted with the ordinary “sugar” scale. The refractive 
indices of solutions of inorganic salts and proteins in the concen- 
trations occurring in plant saps were sufficiently near to those of 
similar concentrations of sugars. There was close agreement 
between results so obtained and those determined by drying in 
a vacuum over sulphuric acid at the ordinary temperature. 


A. @. 


Determination of the Hydrophilic Colloid Content of 
Expressed Plant-tissue Fluids. R. Newton and R. A. 
GORTNER (Bot. Gaz., 1922, 74, 442—446).—The freezing point of 
the expressed plant-juice is first determined. The total solids are 
determined by the refractometric method (see preceding abstract), 
a quantity of sucrose, sufficient to make a molar solution in the 
total water present, is added to the plant-juice, and the freezing 
point again determined. The magnitude of the excess depression 
over the calculated figure in the second determination is taken 
as a measure of the “ bound” water, not available as solvent for 
the sugar. The “ bound ” water is shown to bear a definite relation- 
ship to the hydrophilic colloids of the plant-fluid. A. G. P. 


Influence of certain Colloids on the Titration of Chlorides 
by Volhard’s Method. B. van prrR Bure and C. A. Koppryan 
(Chem. Weekblad, 1924, 21, 66—67).—The presence of colloids 
appears to make the process untrustworthy. 


Modification of Isaacs’ Colorimetric Determination of 
Blood Chlorides. M. Dupray (J. Biol. Chem., 1924, 58, 675— 
679).—Isaacs’ method (A., 1922, ii, 716), depending on the con- 
version of silver chromate into sodium chromate by the chloride, 
and tintometric determination of the chromate solution, is made 
more sensitive by adding potassium iodide and 10% sulphuric 
acid and determining the iodine colorimetrically. The greater 
depth of colour makes it possible to use only 0-5 c.c. *. ante 


Determination of Chlorides in Blood and Tissues. D. D. 
Van StyKke [with J. SenprRoy, jun.] (J. Biol. Chem., 1923, 58, 
523—529).—-Organic matter is destroyed and the chlorides are 
precipitated as silver chloride by digesting the blood or tissue on 
a water-bath with standard silver nitrate solution prepared in 
concentrated (d 1-4) nitric acid. The excess of silver nitrate is 
then titrated by Whitehorn’s modification (A., 1922, ii, 272) of 
Volhard’s pas A The method may be used either on a macro- 
or @ micro-scale. E. 8S. 
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Analysis of Alkali Bromides. L. W. Wryxizr (Pharm. 
Zentr.-h., 1924, 65, 37—39).—One g. of potassium bromide or 
sodium bromide i is dissolved i in 500 c.c. of water; 100 c.c. of this 
solution are acidified with 10 ¢.c. of concentrated sulphuric acid, 
and the boiling solution is titrated with 0-1N-permanganate 
solution until a permanent red coloration is obtained. Each 1 c.c. 
of the permanganate solution is equivalent to 0-0119 g. of potassium 
bromide. In the case of ammonium bromide, the solution must 
be boiled with the addition of sodium hydroxide to expel all the 
ammonia before the solution is acidified and titrated. To deter- 
mine chlorides in alkali bromides, 1 g. of the sample is dissolved 
in 120 c.c. of water, the solution acidified with 20 c.c. of sulphuric 
acid, boiled, and titrated with 0-5N -permanganate solution; one 
drop of oxalic acid solution is thert added and the chloride is deter- 
mined by addition of silver nitrate nen and titration of the 
excess. W. P. S. 


Potassium Permanganate as a Standard for Iodometry. 
J. M. Henvet (Z. anal. Chem., 1923, 63, 321—324).—Results 
obtained by the use of potassium permanganate, previously 
standardised against pure sodium oxalate, as a standard for deter- 
mining the strength of sodium thiosulphate solutions for iodometric 
work, agree to within 0-1% of those obtained by the use of iodine 
or potassium dichromate, provided that the acidity of the solution 
lies between 0-1 and 0-7N. The test is preferably made by adding 
35 c.c. of the permanganate solution to 50 c.c. of 0-7N -sulphuric 
or hydrochloric acid and 3 g. of potassium iodide contained in 
a glass-stoppered flask. After keeping during 5 minutes in the 
dark, the solution is diluted to 450 e.c. and titrated with the thio- 
sulphate solution. A. R. P. 


of Potassium Permanganate in Oxidimetry. 
Kotrnorr (Pharm. Weekblad, 1924, 61, 133—137).—In acid 
the reaction may be written MnO,’ +8H° Mn"™-+- 
4H,0-+5e (e=charge of a univalent cation); the oxidation potential 
is H = 0-00027'/s x log ([MnO,’][H”’ where Ey, is a 
constant. 8. I. L. 


Iodometric Determination of Sodium Sulphide. E. Breri 
and W. PrannMULLER (Chem.-Zig., 1924, 48, 115—116).—Accurate 
results in this titration, using the hydrolytic precipitation method 
of Jellinek and Krebs (A., 1923, ii, 871) to check the sodium sulphide 
solutions, are obtained by adding the diluted sulphide solution to 
an acidified iodine solution; with a neutral solution the results are 
too high. In alkaline solution, hydrolysis of the oe 7 


Determination of Sulphur Dioxide in Sodium Hydrogen 
Sulphite Solution. L. Dresucqurt (J. Pharm. Chim., 1924, 
[vii], 29, 66—68).—-One c.c. of the solution is diluted with 20 c.c. 
of water and 25 c.c. of 5% mercuric chloride solution are added ; 
the mixture is then titrated with 0-1N-sodium hydroxide solution, 
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using methyl-orange as indicator. The number of c.c. of the alkali 
solution multiplied by 0-0064 gives the amount of sulphur dioxide 
present. W. P.S. 


Determination of Inco le Nitrogen (Residual 
Nitrogen). F. Fonseca (Biochem. Z., 1924, 144, 175—178).— 
Comparative determinations have been made of the residual nitro- 
gen of human blood sera after deproteinisation by colloidal iron, 
by sodium tungstate and sulphuric acid, by trichloroacetic acid, 
and by sodium tungstate and trichloroacetic acid (Pincussen). 
The colloidal iron method gives the lowest and the two last- 
mentioned methods the highest results, from which it is concluded 
that in the latter cases adsorption of the residual nitrogen com- 
pounds is at a minimum. On a protein diet, an increase in the 
residual nitrogen may be demonstrated by using any of the pre- 
cipitants mentioned, with the exception of colloidal iron. Carbo- 
hydrate and fat have no influence on the residual nitrogen. 


Réle of Adsorption in the Determination of the Residual 
Nitrogen. J. H. Cascdo pg Ancrizs (Biochem. Z., 1924, 144, 
179—189).—Urea is not adsorbed by fibrin or by placental tissue ; 
creatinine, amino-acids, and uric acid are adsorbed in amounts 
varying from 5 to 8%, whilst peptone is adsorbed to the extent 
of 25 to 30%. In the presence of 2—5°, of sodium chloride, the 
adsorption of peptone is markedly reduced. Using the various 
methods of deproteinisation described by Fonseca (preceding 
abstract), the adsorption of amino-acids and more especially of 
peptone is considerable even in the presence of sodium chloride, 
but by washing the coagulum with 5° sodium chloride or 1-:0M 
acetone the adsorbed nitrogen compounds may be partly recovered. 
It is concluded that in determining residual nitrogen considerable 
loss of compounds of high molecular complexity, such as ” 
occurs. 


Determination of Nitrogen by Kjeldahl’s Method and its 
Modifications. P. and H. Levarrier (J. Pharm. Chim., 
1924, [vii], 29, 137—-147).—Using casein, the effect of introducing 
the following modifications and combinations thereof into the 
original process was tried : catalysts (metallic sulphates, mercuric 
chloride, stannic oxide), reducing agents (oxalic acid and oxalates), 
and substances raising the boiling point (potassium sulphate, 
phosphoric acid). The digestion of 0-25 g. of casein with 5 c.c. 
of sulphuric acid mixed with 15 c.c. of phosphoric acid and 5 g. 
of potassium sulphate gave a theoretical yield of ammonia, and 
the digestion was complete in fifteen minutes. The use of sulphates 
of copper, mercury, or iron as catalysts reduced the period of 
digestion at the expense of accuracy. The use of oxalic acid, 
however, gave satisfactory results. The boiling points of the 
various mixtures of acids and potassium sulphate were determined 
at various periods of the digestion; the best results were obtained 
with the mixtures of highest boiling point. In the case of mixtures 
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of acids and potassium sulphate of higher boiling point, the presence 
of catalysts, although it accelerates the decolorisation of the 
solution, retards the complete transformation of nitrogen into 
ammonia. The digestion should be continued for fifteen to thirty 
minutes after the solution has become colourless. The only dis- 
advantage of phosphoric acid is that it attacks glass ay oe 


Bromometric Determination of Ammonia, Sulphurous 
Acid, Hydrogen Sulphide, and Chromates. W. Mancuor and 
F. OBERHAUSER (Ber., 1924, 57, [B], 29—32; cf. this vol., ii, 199, 
200).—The solution of bromine in hydrochloric acid (about 20%) 
may be replaced by a similar solution in approximately N- 
potassium bromide, which preserves its titre better. 

For the determination of ammonia, a measured volume of 0-1— 
0-2N-bromine solution in potassium bromide is treated with 
approximately twice the calculated volume of about 0-5N-sodium 
hydroxide solution and the ammonium salt is added; when, after 
about 1—2 minutes, the evolution of nitrogen is complete, the 
solution is acidified with hydrochloric acid and treated immediately 
with an excess of arsenious acid. Unused arsenious acid is titrated 
with bromine in the presence of indigo-carmine as indicator. 

Sulphurous acid is determined by allowing its solution to flow 
under the surface of a solution of bromine in hydrochloric acid 
and titration of the excess of halogen with arsenious oxide solution. 
The reaction does not require careful regulation of the concentration 
of the reactants as is the case with the iodometric determination 
of sulphurous acid. Solid sulphites and hydrogen sulphites are 
added directly to the solution of the halogen. 

Hydrogen sulphide is determined analogously by adding its 
solution to an excess of bromine dissolved in hydrochloric acid. 
Reaction occurs in accordance with the equation H,S+4H,0+ 
8Br=8HBr+H,SO,. The troublesome separation of sulphur is 
not observed in sufficiently dilute solution. 

For the determination of chromate, the solution is acidified with 
hydrochloric acid and treated with a sufficient quantity of potassium 
bromide and excess of arsenious acid solution. Unused arsenious 
acid is titrated with bromine in the presence of a solution of indigo- 
carmine (0-2 g.) and trinitroresorcinol (0-2 g.) in water (100 c.c.). 
The method can be extended to the indirect determination of lead 
and other metals which yield insoluble chromates. H. W. 


Determination of Nitrates in Soils. Phenoldisulphonic 
Acid Method. H. J. Harpur (Ind. Eng. Chem., 1924, 16, 180— 
183).—Full details of a simple procedure for accurately determining 
nitrates in soils by the phenoldisulphonic acid method are given. 
Perfectly clear and colourless soil extracts are obtained by using 
copper hydroxide precipitated in the soil suspension from copper 
sulphate and calcium hydroxide as the decolorising agent. This 
substance removes inappreciable quantities of nitrate from the 
solution by adsorption, whereas animal charcoal adsorbs appreci- 
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able quantities of nitrate. Losses of nitrate can be prevented by 
keeping the solution alkaline on evaporation, by removing the 
chlorides with silver sulphate, and by flooding the dry residue 
with 3 c.c. of phenoldisulphonic acid solution. The procedure 
described embodies the best points of several methods with certain 
modifications due to the author. H. C. R. 


Direct Determination of Secondary Phosphate. I. N. 
Kuegetmass and C. RotHwet (J. Biol. Chem., 1924, 58, 643— 
648).—An excess of saturated aqueous calcium sulphate pre- 
cipitates secondary phosphates quantitatively according to the 
equation 4K,HPO,+3CaSO, == Ca,(PO,).+-2KH,P0,+3K,S0,, 
whilst primary phosphates are unaffected. In direct determin- 
ations, the phosphate in the precipitate is determined colorimetric- 
ally (A., 1922, ii, 718). In the presence of twenty times the amount 
of primary phosphate, the results are subject to an -# te 


Use of Bromine for the Volumetric Determination of 
Arsenic and Antimony, and in Winkler’s Method for the 
Determination of the Bromine-Iodine Value (of Oils). 
J. Prescuer (Pharm. Zentr.-h., 1924, 65, 61—63).—Antimony tri- 
chloride in hydrochloric acid solution may be titrated with 0-1N- 
potassium bromate solution, using methyl-orange or indigo as 
indicator. The indicator is decolorised as soon as all the antimony 
has been oxidised. In the titration of arsenic trioxide, an indicator 
is not used; potassium bromide is added and the end-point of 
the titration denoted by the appearance of a faint yellow coloration. 
The following modification of Winkler’s method is suggested with 
the object of avoiding the use of potassium iodide. The weighed 
quantity of oil is dissolved in 10 c.c. of carbon tetrachloride, 50 c.c. 
of 0-1N-potassium bromate solution, 1 g. of potassium bromide 
and 10 ¢.c. of 10% hydrochloric acid are added; after two hours, 
10 c.c. of 0-1N-sodium arsenite solution and 20 c.c. of hydrochloric 
acid (d 1-19) are added and the mixture is titrated with potassium 
bromate solution. W. B.S: 


Photosynthesis. An Electrometric Method of Determining 
Carbon Dioxide. H. A. Sporur and J. M. McGrx (Ind. Eng. 
Chem., 1924, 146, 128—130).—In determining changes in the carbon 
dioxide content of an air stream containing 0-2—0-6% by volume, 
with an accuracy of 0-002°%, the carbon dioxide was absorbed in a 
solution of barium hydroxide and the conductivity of the latter 
measured. The electrolytic cell employed was in the shape of a 
two-bulbed pipette with electrodes 0-25 sq. cm. in area. When 
charged with 0-1N-potassium chloride solution, this had a resist- 
ance of about 6000 ohms, and errors due to polarisation and self- 
induction were found to be negligible. A resistance-concentration 
curve for the barium hydroxide solution was constructed by passing 
through it volumes of outdoor air, taken to have the fixed carbon 
dioxide content of 0-031% by volume. OG, & 
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Detection of Sodium and Potassium by Wet Analysis. 
G. G. Lonernuscu and (Miuz.) G. (Bul. Soc. Romana 
Stiin., 1923, 26, 21—26).—Details are given of a method for detect- 
ing sodium and potassium by precipitation as pyroantimonate and 
hydrogen tartrate respectively, the remaining metals being removed 
by precipitation with barium carbonate. W. H.-R. 


Determination of Hardness of Water. N. Tarvuai and G. 
GASPERINI (Boll. Chim. Farm., 1924, 63, 33—38, 65—70).—Boudron 
and Boudet’s modification of Clark’s method for determining the 
hardness of water, although in common use, is an empirical method 
and presents many defects. The authors discuss the numerous 
suggestions which have been made with the object of overcoming 
such defects, and propose the use of a palmitate solution for the 
purpose. [Cf. B., 1924, 310.] ep A 


Ash Determination by Aid of Oxygen. D. J. K. Wrrseraar 
(Pharm. Weekblad, 1924, 61, 212).—In determining ash in organic 
materials, a great saving in time is effected if a gentle stream of 
oxygen is directed on to the carbon skeleton formed by heating 
in a porcelain or platinum boat, 8. I. L. 


Alkalinity of the Ash of Foodstuffs. II. Simultaneous 
Titration of a Number of Components of the Ash. B. Pry. 
and W. Samrer (Z. Unters. Nahr. Genussm., 1923, 46, 241—275).— 
An improved method of determining phosphate consists in pre- 
cipitating the tricalcium phosphate with sodium hydroxide in the 
boiling solution in the presence of excess of phosphate, when a 
finely crystalline precipitate is obtained which is very little hydro- 
lysed on keeping. The influence of the following constituents of 
the ash of foodstuffs on the alkalinity and phosphate determination 
was systematically studied, and methods were worked out for 
preventing their disturbing effects: manganese, iron, aluminium, 
zinc, lead, tin, silicic, boric, and hydrosilicofluoric acids. Volu- 
metric methods depending on acidimetric and alkalimetric titrations 
with phenolphthalein and methyl-orange as indicators are described 
for the determination of manganese, iron, aluminium, zinc, lead, 
and boric acid in the ash in conjunction with the determination 
of the alkalinity and phosphate content. A rapid volumetric 
method for determining calcium in the ash is also given. [Cf. B., 
1924, 229.] H. C. RB. 

Determination of Copper as Cuprous Iodide. L. W. 
Winker (Z. anal. Chem., 1923, 63, 324—330).—The determin- 
ation of copper as cuprous iodide by the following procedure yields 
results more accurate than those obtained by the gravimetric oxide 
or sulphide processes. The boiling neutral or faintly acid solution 
containing 0-01 to 0-1 g. of copper in a volume of 100 c.c. is treated 
in succession with 1 g. of ammonium chloride, 10 c.c. of 10% 
potassium iodide solution, and sufficient of a 10% sodium sulphite 
solution to remove the liberated: iodine and to cause the liquid 
to have a slight odour of sulphur dioxide. After boiling during 
1—2 minutes, the solution is set aside over-night in a dark place. 
The precipitate is collected on eotton wool, washed with 50 c.c. 
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of cold water, dried at 130°, and weighed. As a correction for the 


‘slight solubility of cuprous iodide, 1 mg. is added to the weight 


found. The process is applicable to the separation of copper 
from the alkali metals, magnesium, zinc, manganese, cobalt, and 
nickel. Cadmium salts exert a slight solvent action on the pre- 
cipitate which may be suppressed by the addition of more iodide. 
Even very small quantities of lead are co-precipitated and impart a 
pale red colour to the cuprous iodide. Iron does not interfere if 
an excess of sodium sulphite is added before the potassium eT 
A. R. P. 


Critical Studies on Methods of Analysis. IV. Aluminium. 
L. A. Conepon and J. A. Carrer. V. Cadmium. L. A. 
Conapon and R. C. Canter. VI. Molybdenum. L. A. 
Conepon and L. V. Rouner (Chem. News, 1924, 128, 98—100; 
116—118; 118—120).—IV. Duplicate determinations of aluminium 
in aluminium chloride were made by seven different methods, from 
which it appears that hydrolysis of the solution by boiling with 
ammonium nitrite yields the most accurate results, whilst pre- 
cipitation with ammonia in the presence of ammonium chloride 
gives high results and the iodide-iodate method low results. 
Volumetric methods involving determination of the free acidity 
after elimination of the aluminium as fluoride or alum, followed 
by direct titration of the total acid in a second sample, yield results 
comparable with those obtained by the nitrite method. 

V. Precipitation of cadmium as sulphide and weighing as such 
after drying at 100°, or evaporation of the cadmium solution with 
sulphuric acid followed by ignition of the residue and weighing 
as cadmium sulphate, gave results with pure cadmium chloride 
closely approximating to the theoretical, whereas the figures 
obtained ey precipitation with potassium carbonate and ignition 
to oxide, or by precipitation as cadmium ammonium phosphate 
followed by conversion to the pyrophosphate, were decidedly low. 
Of the volumetric methods tested, titration of the sulphide with 
iodine and titration of cadmium oxalate with permanganate gave 
good results, whilst indirect titration of the arsenate or sulphide 
gave slightly low results. : 

VI. In determining the molybdic acid in pure ammonium 
molybdate, precipitation with lead acetate, followed by weighing 
the ignited precipitate or distillation of the solution with hydro- 
chloric acid and potassium iodide gave results very close to the 
theoretical. Low figures were obtained by precipitation as sulphide 
followed by roasting to, and weighing as, oxide, and high results 
by weighing as oxide after precipitation as mercurous — 


Simultaneous Electrometric Determination of Iron and 
Manganese. E. Miter and O. Wante (Z. anorg. Chem., 1923, 
132, 260—264).—The solution is titrated in presence of sulphuric 
acid at normal temperature with 0-1N-potassium dichromate 
solution, using a normal calomel electrode and a back L.M.F. of 
0-57 volt; the whole is then heated at 80°, potassium fluoride 
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added, and the manganous salt titrated to the manganic state 
with 0-1N-permanganate solution as previously described (ibid., 
1923, 129, 278; this vol., ii, 64). 8. I. L. 


Critical; Studies’on Methods of Analysis. VII. Cobalt. 
L. A. Conapon and T. H. Cuen (Chem. News, 1924, 128, 132— 
134).—In determining cobalt by precipitation as cobalt ammonium 
phosphate, accurate results are obtained only if the small quantity 
that escapes precipitation is recovered as sulphide and converted 
into oxide for weighing. The nitroso-8-naphthol method yields 
more consistent and satisfactory results than any other method, 
whilst precipitation of a complex cobaltic molybdate gives high 
and inconsistent figures. A. R. P. 


Co-precipitation of Cobalt and Nickel by Stannic Sulphide. 
Colorimetric Determination of Cobalt. v. AUGER and (MILE.) 
L. Opryot (Compt. rend., 1924, 178, 710—711).—The stannic 
sulphide precipitated from acid (hydrochloric) solutions containing 
cobalt or nickel contains these metals, the amount adsorbed vary- 

‘ing inversely as the concentration of the acid. Stannous sulphide 
does not adsorb these metals. The determination of tin in such 
solutions is best effected by using cupferron. The blue colour 
obtained by dissolving cobalt salts in an excess of concentrated 

—" acid may be used for the colorimetric determination 

of cobalt. The influence of concentration of acid on the blue 

colour has been investigated. E. E. T. 


Detection of Chromium in the Presence of Manganese by 
Wet Analysis. G. CaHaBorsxi (Bul. Soc, Roména Stiin., 
1923, 26, 83—-85).—The mixed hydroxides of iron, chromium, and 
manganese remaining after the separation of aluminium and zinc 
by sodium hydroxide solution, are treated with 1 to 2 c.c. of 
sodium hypochlorite solution, heated to the boiling point without 
actually being allowed to boil, and filtered. If chromium is 
present the filtrate is coloured yellow. In the absence of nickel 
a black residue obtained in the test for chromium indicates the 
presence of manganese, but if nickel was originally present the 
test is not conclusive, and a fresh portion of the yes dg hydroxide 
precipitate is treated with 5—10 c.c. of sodium hypochlorite 
solution, boiled for 2—3 mins., and the remaining solid allowed to 
settle when, if manganese is present, the liquid will be coloured 
violet owing to the formation of permanganate. W. H.-R. 


Determination and Separation of Bismuth by Hydrolysis. 
G. Lurr (Z. anal. Chem., 1923, 63, 330—348).—Bismuth may 
be quantitatively separated from lead, copper, and cadmium by 
precipitation as the basic nitrate, 2Bi,0,,N,0;,2H,O. The solution 
(80 c.c.) is neutralised with sodium hydrogen carbonate, the pre- 
cipitate dissolved by adding N nitric acid, and the liquid boiled 
under a condenser. Precipitation of the basic nitrate may be 
brought about by the addition of either sodium nitrite or 
sodium hydrogen carbonate solution. The precipitate is ignited to, 
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and weighed as, oxide. In carrying out the oxychloride precipit- 
ation it is best to neutralise the nitrate solution, add ammonium 
chloride and hydrochloric acid, heat to boiling, and slowly add 
boiling water. To obtain the basic sulphate the neutralised nitrate 
solution is treated with 1:10 sulphuric acid until the precipitate 
dissolves, and boiling water added to the boiling solution; the 
bismuth is completely precipitated as microscopic colourless needles 
of the composition Bi,O,,80,,H,0. This compound remains un- 
changed when dried at 100°; it contains 74-02% of bismuth, and 
is quantitatively converted to oxide by prolonged ignition over a 
blast burner. A. R. P. 


Reduction of Bismuth Salts by Hydrazine Hydrate, and 
the Titration of Metallic Bismuth. J. HanvS and A. JILEK 
(Chem, Listy, 1924, 18, 8—12)—The bismuth salt solution is 
boiled with the addition of hydrazine hydrate, the resulting metallic 
bismuth is collected on a filter, and washed with water containing 
dissolved carbon dioxide; the filter and precipitate are then trans- 
ferred to a vessel containing ferric chloride solution acidified with 
hydrochloric acid, a current of carbon dioxide is passed through 
the mixture, and, when the bismuth has dissolved, the ferrous 
chloride produced is titrated with 0-1N-permanganate solution. 
The presence of a small quantity of lead (less than 5% of the 
bismuth) does not interfere with the determination. W. P. S. 


The Resorcinol Test for Methyl Alcohol. A. B. Lyons 


(J. Amer. Pharm. Assoc., 1923, 12, 323—327).—The presence of 
ethyl alcohol influences the resorcinol-sulphuric acid (formaldehyde) 
test, but rarely renders it invalid. CHEMICAL ABSTRACTS. 


Detection of Methyl Alcohol in Presence of Ethyl Alcoho); 
C. H. LaWauu (Trans. Wagner Free Inst. Sci. Philadelphia, 10, 
55—62; Amer. J. Pharm., 1923, 95, 812—820).—To 5 c.c. of the 
mixture, diluted to contain about 5 vol.-% of ethyl alcohol, are 
added 5—6 drops of phosphoric acid and 2 c.c. of 3% aqueous 
potassium permanganate solution, the liquid being then allowed 
to remain for 10 minutes. Oxalic acid (1 c.c. of a 10% aqueous 
solution) is then added, and the mixture kept until it is trans- 
parent brown, Dilute sulphuric acid (1:3 mols.), then U.S.P. 
magenta—sulphurous acid test solution (5 c.c.) are added, well 
mixed, and allowed to remain for 10 minutes. The presence of 
methyl alcohol is indicated by a blue or violet colour observed 
against a white background. The test is sensitive to 1 part of 
_ methyl alcohol in 500 parts of ethyl alcohol; preliminary fraction- 
ation increases the sensitiveness to 1 in 10, 000. The record of 
the test may be made permanent by dyeing white wool. Increasing 
the period of oxidation increases the sensitiveness, but heating 
after addition of permanganate produces formaldehyde from ethyl 
. alcohol; ‘increasing the volume of permanganate from 2 to 5 c.c. 
also caused ethyl alcohol to give a positive reaction. 
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Determination of the Copper Number of Cellulosic 
Materials. The Fontés-Thivolle Molybdomanganimetric 
Method. H.Gavurr and B. C. Muxers1 (Compt. rend., 1924, 178, 
711—713).—About 1 g. of the cellulose is added to 50 c.c. of 
Fehling’s solution diluted with 100 c.c. of water and previously 
heated at 120° (calcium chloride bath). Heating is continued 
for exactly 15 minutes, the mixture then filtered, the cuprous 
oxide (or the copper obtained therefrom, by reduction) dissolved 
in the phosphomolybdic reagent, and determined by titration with 
permanganate. E. E. T. 


Rapid Analysis of Sugars. Purification and Concentration 
of Enzyme Solutions. F. W. Rrynoutps.—(See i, 464.) 


Table for the Determination of Sugar in Blood. G. A. 
WETSELAAR (Pharm. Weekblad, 1924, 61, 213—218).—A complete 
table has been prepared for determinations by Shaffer and Hart- 
mann’s method (A., 1921, ii, 417) as modified by Cohen and 
Tervaert (Nederl. Tijdsch. Geneesk., 1921, 65, ii, No.7). The figures 
were obtained by determinations after addition of known quantities 
of dextrose, and are accurate to the third significant figure. From 
the volume of 0-005N-thiosulphate solution used under specified 
conditions, the weight of dextrose (mg.) in 1 c.c. of blood is read 
directly. 


I. Folin and Wu's Method for the Determination of Blood 
Sugar. II. A Modification of the Method. V. E. Roruperc 
and F. A. Evans (J. Biol. Chem., 1923, 58, 435—442, 443—451).— 
I. The results obtained with Folin and Wu’s method (A., 1920, 
ii, 337) are trustworthy only when the concentrations of dextrose 
in the standard solution and that under examination are approxim- 
ately the same. II. When the concentrations in the two solutions 
do not differ by more than 100%, this source of error can be over- 
come by diluting the blood filtrate, after addition of the phospho- 
molybdate—phosphotungstate reagent, until the colour is approxim- 
ately the same as that of the standard solution, and introducing 
a volume factor into the calculation. All the precautions emphasised 
in the original method must be observed. E. 8. 


Preparation of Dried Urease and the Determination of 
pong in Normal and Pathological Urines. G. REVOLTELLA.— 
(See i, 474.) 


Fluorescent Oxidation Products of Bilirubin and their 
Importance as Sources of Error in the Detection of Urobilin. 
A. Apter (Biochem. Z., 1924, 144, 64—65)—A reply to the 
criticisms by Barrenscheen and Weltmann (A., 1923, ii, 800) of the 
author’s work on the detection of urobilin in human —_ a 


General and Physical Chemistry. 


Foundations of the Quantum Theory. I. H. A. SEnrt- 
LEBEN (Z. Physik, 1924, 22, 127—-156)—A discussion of the 
principles underlying the quantum theory and its applications to 
intra-atomic changes. The mechanism of atomic radiation is 
considered. S. B. 


Quantum Defect and the New Bohr Theory of Atomic 
Structure. F.S. Brackert and R. T. Brres (J. Opt. Soc. Amer., 
1924, 8, 213—230).—-According to the new Bohr theory, successive 
increase in the atomic number is associated with the conversion of 
virtual orbits into orbits which are permanently occupied (cf. A., 1923, 
ii, 110, 478, 679). Direct calculations of the energies of orbits 
are only possible for atoms possessing one orbital electron (e.g. H and 
ionised He), but this theory makes possible a correlation of experi- 
mental data for more complex atoms. In the present paper, 
spectroscopic and X-ray data are used to calculate the energy values 
of the various atomic states of elements up to atomic number 56, 
and quantum numbers are assigned to each of these atomic states. 
The relation between the energies of corresponding levels in different 
elements is illustrated by curves which show many regularities. 


These diagrams may be used to predict the values of unknown 


orbits. The points on the curves obtained from “ optical” and 
“ X-ray ”’ spectra show good agreement. The assignment of orbits 
differs from Bohr’s in a few instances. S. B. 


Spectral Series of Divalent Elements. R. T. BircE (J. Opt. 
Soc. Amer., 1924, 8, 233—243).—New series of triplets found by 
Hopfield in oxygen and sulphur are assigned to a new energy level 
OP. The deviations from Rydberg’s formula found in the same type 
of sequence of related elements are inter-related, so that it is possible 
to predict approximate values of unknown spectral terms (see pre- 
ceding abstract). The missing OS level of calcium and zinc is 
probably identical numerically with the JS level, but has a different 
inner quantum number. It is suggested that any given type of 
orbit can exist in two states, when a virtual orbit or an X-ray orbit, 
but in only one possible state as a valency orbit. 7 


Simultaneous Action of Crossed Electric and Magnetic 
Fields on the Hydrogen Atom. 0. Kuizrn (Z. Physik, 1924, 
22, 109—118).—The disturbances of the hydrogen electron in crossed 
electric and magnetic fields are calculated by a method similar to 
that used by Bohr for the Stark effect; these results are employed 
to find the stationary states for such a system. Ss. B. 


Hydrogen Balmer Series, and the Impossibility of Further 
Corrections to the Quantising of Hydrogen Atoms. A. E. 
Ruark (Astrophys. J., 1923, 58, 46—58).—A series of plates 
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obtained by Wood has been subjected to measurement, in order 
(i) to furnish better wave-lengths for the higher members of the 
series, (ii) to determine the Rydberg constant, and (iii) to test the 
necessity for corrections arising in the asymmetry of the nucleus or 
electron, or in the existence of an intrinsic magnetic moment in 
either, or in the possibility that part of the potential energy of the 
atom may be considered to move with the electron, so as to change its 
apparent mass. These three corrections are shown to be invalid; 
the relativity correction only is necessary to explain existing 
observations. Very accurate values of 4 from H7 to H18 are tabu- 
lated. The mean value of Ry (computed for the lines 3 to 12 
inclusive) is 109677-26 0-23, whence Reo = 


Doublet Separation of the Balmer Lines. G. M. Surum 
(Proc. Roy. Soc., 1924, A, 105, 259—270).—The doublet separations 
in the first five lines of the Balmer series of hydrogen have been 
determined at the temperature of liquid air, and found to be in 
almost exact quantitative agreement with the theory of Sommerfeld, 
this being the first direct proof of the theory in the case of hydrogen. 
The intensity of the Balmer lines relatively to that of the secondary 
spectrum, may be increased many times if the inner walls of the 
quartz tube in which the discharge takes place are coated with a very 
thin and even film of ice, which, together with adsorbed nitrogen, 
shields the atomic hydrogen from the catalytic action of the quartz, 


and so diminishes the intensity of the secondary spectrum which is 
due to hydrogen molecules. No evidence of the fine structure was 
observed even at the temperature of liquid hydrogen. W. H.-R. 


Intensities of Complex Spectral Lines. H. B. DorzELo 
(Z. Physik, 1924, 22, 170—177; cf. ibid., 1923, 18, 206) —The 
relative intensities of wide doublets and triplets have been 
measured. The intensity ratio of the alkali metal doublets was 
found to be 2: 1, and the ratios for the alkaline-earth triplets to be 
5:3:1. The intensity ratios of the components of simple doublets 
and triplets are fixed by the inner quantum numbers of the spectral 
terms which correspond to the series limits (Landé’s J sues 4 * 


Fine Structure of Certain Spectral Lines. E. Lav (Physikal. 
Z., 1924, 25, 60—68).—A critical discussion of methods of spectral 
measurement with special reference to the fine structure of the 
hydrogen and ionised helium lines. It is shown that measurements 
involving the use of step or line gratings or Lummer-Gehrcke plates 
in conjunction with photographic observations are subject to errors 
producing an apparent broadening of doublets of 40%. Interfero- 
meter methods or those involving photometric examination are held 
to be less liable to error. The most probable value for Avg is 
0-298 cm.-! whereas the theory of Sommerfeld requires Avg = 0-365 
em.1, In the Fowler and the Pickering series of the helium 
spectrum, only the triplet 4686 A. gives the theoretical Avg values ; 
thus the relativity correction in the Bohr equation for the helium 
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spectrum should not be regarded as confirmed. The fine structure 
of the X-ray spectra is discussed. A. E. M. 


Direct Determination of the Relative Intensities of [the 
Components Multiple [Spectral] Lines. W. and 
O. Brezina (Z. Physik, 1924, 22, 215—221).—The slit of a spectro- 
graph is illuminated by light which has traversed a pair of crossed 
Nicols. Interposed between the Nicols is a thin doubly refracting 
plate of mica, quartz, etc., cut so that the planes of vibration in the 
plate are inclined at 45° to the planes of vibration in the Nicols. The 
plate comprises a small central portion which can be rotated 
relatively to the outer and is separated therefrom by a narrow gap. 
The relative intensities of lines in the visible region are compared 
by rotating the inner portion of the plate until the intensity of the 
one line as viewed through the inner portion is adjusted to equality 
with the intensity of the other line as seen through the outer portion 
of the thin plate. Lines outside the visible region of the spectrum 
are photographed and an interpolation method is used. The results 
obtained are not vitiated by any possible unsteadiness of the light 
source employed. Contrary to the result obtained by Wood 
(A., 1914, ii, 398), the authors find that even in flames only slightly 
coloured by sodium, the relative intensities of the D, and D, lines 
are in the ratio 1:2. The mathematical theory of the method is 


Width of the Lines in the Spark Spectrum of Hydrogen. 
M. Hanor (Compt. rend., 1924, 178, 1071—1073).—The “ width ” of 
a line is defined as the interval of wave-length corresponding with 
a diminution of the maximum intensity by one-half. The character 
of the spectrum is independent of the damping of the discharge, but 
increase of the period decreases the width of the lines, Hf and Hy, 
which were investigated. The variation in width is attributed to 
the effect of the period on the temperature and ane - ~_ gas. 


Excitation of the Helium Spectrum by Electronic Bombard- 
ment. A. UppEN and J. C. JacopsEen (Physical Rev., 1924, 23, 
322—326).—At the higher voltages used, the ortho and parhelium 
spectra were of about equal intensity, but at low voltages the former 
was relatively much the stronger. In explanation, the supposition 
of the existence of the metastable state of the helium atom is 
favoured. Experimental work to test this view has so far been 
negative. A. A. E. 


Excitation of Spectral Lines by Electron Impact. I. G. 
Hertz (Z. Physik, 1924, 22, 18—26).—It is still uncertain whether 
lines of a spectral series can be successively excited by gradual 
increase of the energy of electron impact, or whether they appear 
together (except the resonance lines) at the ionisation potential. In 
the present paper, small refinements of the hot cathode and grid 
anode apparatus usually employed for these investigations are 
described. Errors due to the space field in the ionising chamber 
are eliminated by using very small current densities, and by 
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introducing small quantities of a gas or vapour (usually mercury) of 
ionisation potential lower than the resonance potential of the gas 
under investigation. The successive development, in accordance 
with the Bohr theory, of-lines in the mercury, neon, helium, and 
zinc spectra has been observed with this apparatus. S. B. 


Excitation of the Spectra of Argon, of Krypton, and of 
Xenon. G. Dfisarpin (Compt. rend., 1924, 178, 1069—1071).— 
A continuation of previous work on the rare gases (Compt. rend., 
1921, 172, 1347, 1482; A., 1923, ii, 282). A study of the develop- 
ment of the spectra of the neutral atom, the monovalent ion, £,, 
the doubly, E.. and triply charged ions, EH, as the potential in- 
creases from 10 to 100 volts. The arc-spectra appear when the 
potential of the electrons exceeds the ionisation potential, and the 
spark spectra of the first and second order appear at higher 
potentials. The excitation potentials of the different spectra of 
argon, krypton, and’xenon are proportional amongst as 


Intensity Relationsinthe Helium Spectrum. C. B. Bazzoni 
and J. T. Lay (Physical Rev., 1924, 23, 327—336).—The crossed 
orbit lines 4437, 4387, 4922, and 5016 A. increased in relative in- 
tensity with voltage, although not uniformly, whilst the co-planar 
‘lines 4713, 5875, and 4471 A. diminished to a minimum at 50 volts. 
The results are in general agreement with those obtained by Hughes 
and Lowe (ibid., 1923, 21, 714; A., 1923, ii, 804). A. A. E. 


Excitation Stages in the Open Arc-light Spectra. III. 
Lead, Mercury, Thallium, Magnesium. IV. Hydrogen, Air, 
Water-vapour, Pressure Effect, Mixed Electrodes. B. E. 
Moore (Astrophys. J., 1923, 58, 86—103, 104—112; cf. A., 1922, 
ii, 242) —I II. Photographic methods were applied in the observation 
of the lines, which are tabulated. At the pole tip, the temperature 
and velocities of the electrons were always high enough to produce 
appreciable dissociation of the atoms, In the case of lead, the lines 
represent very easy excitations and probably fall in stage I; two 
stages, and possibly a third, are found in the development of the 
lines of mercury, two in the case of thallium, and four for magnesium, 
corresponding respectively with resonance, first ionisation, subse- 
quent resonance, and second ionisation. 

IV. The substitution of hydrogen for air or nitrogen reduces the 
intensity of the spectra of the metals in the middle of the arc. It 
is concluded that hydrogen is completely dissociated into atoms 
within the polar illumination, and that the “second hydrogen 
spectrum ”’ is the first hydrogen excitation. Decreased pressure 
is accompanied by a decrease in temperature and results in less 
contrast in the series lines. The effect of volatility of the electrodes 
is also considered. The changes due to pressure and temperature, 
together with the variations in electron velocity, are considered to 
be sufficient to explain all of the differences which have been noted 
in the spectra. A. A. E. 


GENERAL AND PHYSICAL CHEMISTRY. ii. 285 


Series Spectrum of Ionised Carbon (CII). A. Fow Ler 
(Proc. Roy. Soc., 1924, A, 105, 299—310; cf. A., 1923, ii, 447).—The 
spectrum of carbon has been examined under a variety of experi- 
mental conditions, and the discovery of previously unrecorded lines 
has led to the identification of the leading members of the series of 
ionised carbon (CII or C+) in the ordinary region of observation. 
The main series, however, lie in the extreme ultra-violet and have 
been identified in the observations of Simeon (A., 1923, ii, 709), and 
of Millikan (A., 1921, ii, 3). The series of CII form a doublet 
system, as would be expected from the spectroscopic displacement 
law, and previously unrecorded pairs of lines have been found at 
7236-19 and 7231-12, 2174-14 and 2173-86, 2137-93 and 2137-45. 
The highest terms are the common limits of the sharp and diffuse 
series, 196612 and 196670, from which it may be deduced that 
the second ionisation potential of carbon is 24-28 volts, representing 
the energy necessary to remove the second electron when the 
first has already been removed. In the normal state of the atoms, 
two of the outermost electrons in ionised carbon probably move in 
2, orbits, whilst the electron which generates the spectrum 
traverses a 2, orbit, as suggested by Bohr for neutral a, ‘ 


Arc Spectrum of Silicon in Relation to Spectrographic 
Analysis. C. PorLEzza.—(See ii, 345.) 


Arc Spectrum of Chromium. H. GissEeLter (Z. Physik, 
1924, 22, 228—-244).—Lines belonging to the quintet and septuplet 
systems characterising the spectrum of chromium are classified into 
series and the values of the series terms calculated. Details are 
given of the magnitudes of the Zeeman effect exhibited by lines of 
the series 4]; — 43, 0, 4]; — 43} 05,0, and of the series 47, — 43, » 
(notation of Landé and Paschen). The results confirm those 
obtained by Catalan (A., 1923, ii, 519). The normal orbit of the 
chromium atom is a 4s orbit. A number of terms relatin 
to the systems of quintets and septuplets may be calculated 
by means of Ritz formule. The system of quintets are classified 
into twelve series, including four triplets of p terms. The f and d 
terms are of the order of magnitude of the p terms. Particulars are 
given of combination lines, the frequencies of which may be calcul- 
ated by a combination of terms relating to the quintet and septuplet 
systems, respectively. Details are given of the Zeeman effect 
exhibited by the triplet 5208, 5206, 5204. 


Regularities in the Arc Spectrum of Iron. F. M. WatrErs 
(J. Opt. Soc. Amer., 1924, 8, 245—274).—Twenty-two polyfold 
energy levels (of the same total and azimuthal quantum numbers, 
and nearly the same energy value but with different inner quantum 
numbers) have been found in the are spectrum of iron, producing 
54 or more multiplets by intercombination. From the inner 
quantum numbers: and Landé’s scheme for the Zeeman effect, 
several polyfold levels have been identified with P, D, and F terms. 
Lines in an iron multiplet show similar pressure effects, and behave 
alike in the electric furnace. 8. B. 
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Higher Order Spark Spectra. L. Biocn, E. Biocn, and G. 
DésaRviIn (Compt. rend., 1924, 178, 766—769).—Previous work (A., 
1923, ii, 350) has been applied to argon, krypton, and xenon. Three 
spark spectra are observed: the first (brightest) extends from the 
extreme red to the extreme ultra-violet; the second begins at the 
end of the violet and does not enter the visible spectrum; the third 
is mainly in the ultra-violet region. E. E. T. 


Secondary @-Rays produced in a Gas by X-Rays. P. 
AUGER (Compt. rend., 1924, 178, 929—931).—Hydrogen saturated 
with water vapour has been investigated as previously described 
(A., 1923, ii, 601). The 163 $-rays studied were sufficiently recti- 
linear to allow of measurement to within a few degrees of the angles 
made with the X-rays. The rays projected forward are virtually 
double as numerous as those projected backward, more than 85%, 
of the electrons being emitted at inclinations to the direction of the 
X-rays ranging from 45° to 115°; the emission is approximately 
symmetrical about the middle position, 80°. A _ theoretical 
interpretation of these facts is given. 


Direction of Ejection of Photo-electrons by Polarised 
X-Rays. F. W. Buss (Physical Rev., 1924, 23, 137—143). 


Symmetry of Incident and Emergent Photo-electronic 
Velocities. R. J. Prersow (Physical Rev., 1924, 23, 144—152). 


Scattering of X-Rays by Hydrogen. G. A. Scrort (Physical 
Rev., 1924, 23, 119—127).—Measurements of the absorption and 
scattering of X-rays by Aurén (A., 1919, ii, 89; 1921, ii, 367) and 
by Olson, Dershem, and Storch (A., 1928, ii, 365) have been recalcul- 
ated from the actual results, instead of from smoothed curves, using 
the method of least squares, and avoiding Aurén’s approximations. 
By suitable choice of the quantity oo, the ring-electron theory and 
Compton’s quantum theory can be made to fit the curve approxi- 
mately, the former better at large, and the latter at small wave- 
lengths. Sufficiently accurate experimental results could be 
secured only by using elementary hydrogen, either liquid, or 
gaseous under high compression. A. A. E. 


Rotatory Dispersion of Quartz. F. Burxr (Helv. Chim. 
Acta, 1924, '7,328—330).—The author’s rotatory dispersion formula, 
[a] = (this vol., ii, 218) has been used to calculate the 
rotation—dispersion of quartz. The calculated values accord more 
closely with experiment than those derived from Drude’s formula, 
[a] = k,/(Ag — Ag?) + &’/A2. The values of the constants are C = 
7:1505, 8B = 0-01864. The sum of Drude’s constants, k, = 12-200 
and k1 = — 5-046, is practically equal to the value of C. E. H.R. 


Molecular Absorption Spectra of Hydrogen Cyanide. 
E. F. Barker (Physical Rev., 1924, 23, 200—204).—Two maxima, 
very nearly symmetrical, and with nearly equal intensities, were 
observed at about 6-94 » and 7-23 »; three others, unsymmetrical, 
were found at 4-756 yp, 4:723 », and 4-79 p, and a single narrow 
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maximum at 3-564 ». Estimates of the moment of inertia of the 
molecule from various bands do not agree; measurements at Tu 
give a value of about 13-2 x 10. A. A. E. 


Absorption Spectra of Chromium and Iron Vapours. H. 
GIESELER and W. GrotRian (Z. Physik, 1924, 22, 245—260).— 
In continuation of previous work (A., 1923, ii, 106), the authors 
have observed the absorption spectra of chromium and iron vapours 
respectively at a temperature of about 1230°. For chromium 
vapour, absorption was observed in the case of the triplets 4289-92, 
4275-01, 4254-52 A. and 3605-49, 3593-64, 3578-81 A., constituting 
the principal series of the septet system. Contrary to anticipation, 
absorption was not observed in the case of the combination lines 
4p; and 4p, viz., 3732-18, 3730-95 A. and 3351-97, 3379-18 A. The 
4s term of the septet system corresponds with the normal condition 
and the 24 electrons of the chromium atom are arranged ina 4, 
orbit. With iron vapour, absorption was observed at 1230—1250° in 
the case of the lines 3886-29, 3859-91, 3745-56, 3737-14, 3719-95, 
3047-61 ( 2), 3021-08, and 3020-64 (not separated), 2973-24, 2966-90, 
and 2719-04. Absorption was most marked in the case of the line 
3859-91, and was only just discernible in the case of the lines 2719-04 
and 3047-61. The twenty multiplets classified by Walters in the 
ion arc spectrum (A., 1923, ii, 519) are arranged according to the 
energy levels associated with the respective quintet and triplet 
terms. The lines in the iron spectrum correspond with an electronic 
transition from the lower group of levels 3443 3,9 comprised within 
this arrangement of levels. The existence of triplet and quintet 
systems in the iron are spectrum is in accord with Sommerfeld’s 
extension of Rydberg’s rule of alternation to multiplets (A., 1923, 
ii, 734). Itis concluded that, most probably, the term 3d, represents 
the normal condition of the iron atom and that the 26 electrons of 
the iron atom are arranged in a 3, orbit. At about 1600°, the iron 
lines previously observed and their multiplets are shown to be present 
as absorption lines. In addition, marked absorption was observed 
in the region 2447 to 2491. A. The components of this multiplet are 
classified. A few additional unclassified lines in the region 5500— 
2300 A. were feebly absorbed at about 1600°. J. 8. G. T. 


Effect of Pressure on Optical Absorption. F. G. Wick 
(Proc. Amer. Acad. Arts Sci., 1923, 58, 557—573).—With the aid 
of a modified form of Bridgman’s apparatus (ibid., 1911—12, 47, 
321; 1913—14, 49, 627), experiments have been performed with 
aqueous solutions of neodymium, praseodymium, erbium (with 
yttrium), uranium, and cobalt compounds, and with synthetic ruby 
and samples of coloured glass, at pressures up to 3500 atm. In 
general, the changes which take place in the absorption spectra on 
increase of pressure are similar to those observed on lowering the 
temperature or decreasing the concentration. There is, however, 
a slight shift (in most cases towards the violet, but, for the band 
4272, towards the red) in the position of the neodymium bands on 
increase of pressure, but not under the latter conditions; only 
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neodymium solutions containing a dehydrating agent show an 
appreciable shift with rise of temperature. Bands barely visible 
under normal conditions are brought out more strongly by either 
increase of pressure or lowering of temperature, but not by dilution ; 
the effect of the highest pressures used with neodymium solutions 
was, however, much less than that produced by lowering the 
temperature to that of liquid air, and was possibly equivalent to 
that observed at about —60°. The pressure effect cannot be 
explained by any resulting changes of temperature or concentration ; 
there must be more than one simple type of mechanism involved in 
the production of the absorption bands, since the three agencies 
affect only some of the bands, and those in different ways. Since 
absorption bands in solution are made sharper by pressure, those of 
the crystalline neodymium salts also being sharper, it is suggested 
that the structure of solutions under pressure tends towards that of 
the solid state. A. A. E. 


Fluorescent Efficiency of Solutions of Dyes. S.J. Wawmow 
(Z. Physik, 1924, 22, 266—272).—Employing a spectrophoto- 
metric method similar to that used by Wood and Dunoyer for the 
investigation of the resonance spectrum of sodium vapour (2nd 
Solvay Conf., 1921, p. 307), the author has determined the value, 
K, of the ratio of the energy of the secondary fluorescent radiation 
emitted by solutions of various dyes to the total energy absorbed. 
The strengths of the solutions employed ranged from 10° to 10% 
g./c.c. The error in K due to the small absorption of fluorescent 
radiation by the solution, and to reflection by the glass walls of 
the containing vessel, was 10 to 15%. The following values of 
K were determined: aqueous solutions of fluorescein, 0-80; 
rhodamin Scarlet G, 0-50; rhodamin 5 G, 0-37; rhodamin B, 
0-25; eosin bl., 0-15; acridine red, 0-08; erythrosine, <0-02 (?); 
solution of fluorescein in methy] alcohol, 0-74; solution of fluorescein 
in ethyl alcohol, 0-66; solution of Magdala red in ethyl alcohol, 
0-54; solution of uranium in uranium glass, 0-23. The approxim- 
ation of K to unity in the case of a typically fluorescent dye such 
as fluorescein would not be anticipated from the classical theory 
of thermal absorption. The respective maxima of the incident 
and fluorescent radiation were separated, in all cases, by about 
230 A. The value of K diminished rapidly as the strength of the 
solutions employed increased. The author considers that Wood’s 
conclusion, that in the case of sodium vapour K is approximately 
equal to unity, is unjustified. i J.8. G. T. 


Cathodo-luminescence of Solid Solutions of Forty-two 
Metals. T. Tanaka (J. Opt. Soc. Amer., 1924, 8, 287—318).— 
Extensive observations on the cathodo-luminescence of mixtures 
of various salts are described. The materials were excited by cathode 
rays in a vacuum tube, actuated at about 4000 volts by a Holst 
machine. The luminescence was examined by a Hilger spectro- 
photometer. Between 0-1 and 1% of the substance under examin- 
ation was mixed with a ‘‘ base” (calcium carbonate, fluoride, 
sulphate, barium sulphate, cadmium sulphate, etc.). A series of 
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the luminescent sulphides prepared by Lenard and Klatt was 
also examined. Three types of luminescence were observed, 
characterised by (1) fine line-like bands, (2) groups of broad bands, 
the members of each group overlapping, and (3) a whitish colour 
without any distinct maxima. 

The following general conclusions were drawn. Whatever base 
is used, the metal of the added salt shows a characteristic series of 
bands, although a change of base may produce a slight shift of 
the bands. Each metal has from one to four characteristic band 
series; most frequently there are two such series. For each metal 
there exist two characteristic frequency intervals, totally inde- 
pendent of the base, and the mean of these intervals decreases 
quite regularly with increase in the atomic weight of the metal. 
Of the metals examined, the active metals of Lenard and Klatt’s 
sulphides and the rare earths gave the brightest luminescence. 


Phosphorescence of Fused Transparent Silica. W. E. 
Curtis (Nature, 1924, 113, 495; cf. Chapman and Davies, this vol., 
ii, 220).—Experiments on the production and destruction of the 
phosphorescence of silica discharge tubes indicate that it is due to 
series) of 
E. 
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the ultra-violet radiations (constituting the ‘‘ Lyman 
atomic hydrogen. 


Chemi-luminescence and Energy Changes in the Oxidation 
of Phosphorus. A. PrErTrikaLN (Z. Physik, 1924, 22, 119— 
126; cf. A., 1912, ii, 709).—The ultra-violet bands in the glow of 
phosphorus have been photographed. Five groups of bands are 
described with “‘ centres of gravity’ at 3270, 2600, 2530, 2460, 
and 2390 A. These agree in wave-length and intensity with bands 
in the are spectrum of phosphoric oxide. The production of ozone 
which accompanies this oxidation is discussed from a thermochemical 
point of view, and it is concluded that the phenomenon cannot be 
photochemical. S. B. 


Spectral Emissive Power and Melting Point of Tungsten. 
A. G. Wortuine (Z. Physik, 1924, 22, 9—17).—The emissive 
power of tungsten, as determined by the reflection method, is 
0-465 and 0-453 for 6650 A. at 300° and 1330° abs., respectively, 
and 0-507 and 0-493 for 4670 A. at the same temperatures. From 
these data, the melting point of tungsten can be calculated by 
Wien and Planck’s law. Previous determinations of this constant 
are tabulated, and the most probable mean is given as 3645° or 
3665° abs. (according to the value assumed for the constant c, 
in the Wien-Planck formula), with an experimental error of 20°. 


S. B. 


Angular Momentum and Electron Impact. P. M. S. 
Biackett (Proc. Camb. Phil. Soc., 1924, 22, 56—66).—A theory of 
the detailed mechanism of ionisation or excitation by electronic 
impact. Assuming that the total energy of the system consisting 
of one atom and one impacting electron is the same after as before 


the collision, and that there is an exact conservation of both energy 
11 
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and linear angular momentum, an upper limit is arrived at for the 
probability of excitation by electronic impact, for energies just 
greater than the excitation energy. The probabilities so predicted 
are in rough agreement with some results of Franck and Knipping 
(A., 1921, ii, 150) and of Franck and Einsporn (Z. Physik, 1920, 
2, 18). A. E. M. 


Critical Potentials of Hydrogen in the Presence of Nickel 
Catalyst. A.W. Gaucur (J. Amer. Chem. Soc., 1924, 46, 674— 
680).—The ionisation and resonance potentials of the nickel- 
hydrogen complex are measured by methods previously described 
(Franck, Z. Physik, 1920, 2, 18; Olson, A., 1923, ii, 455). A 
specially prepared nickel plate with surface-adsorbed hydrogen 
is bombarded with electrons, the radiation generated falls on a 
platinum plate, and a photoelectric current is produced which is 
studied as a function of the accelerating potentials, applied to the 
electrons producing the radiation. 

The graphs obtained by plotting the electrometer deflection 
against the accelerating potential reveal seven critical potentials 
(at voltages of 10-4, 12-0, 13-6, 16-4, 18-2, 20-5, and 22-6). The 
first four of these are attributed to atomic hydrogen, the fifth to 
dissociation of the nickel-hydrogen complex together with ionisation 
of one hydrogen atom, and the last two to the presence of molecular 
hydrogen. It is considered that the hydrogen is activated (atomic), 
at least momentarily, and is concentrated in this condition at or 
near the surface of the metal. 8. K. T. 


Normal Potential Gradient in the Discharge through Gases. 
A. GUNTHER-ScHULZE (Z. Physik, 1924, 22, 70—97).—The potential 
gradient in the uniform part of the discharge, away from electrode 
disturbances, is characteristic of the gas in the path of the dis- 
charge. Its value for a gas at 1 mm. pressure at 27° in volts per 
cm. is called the “‘ normal gradient ” for the gas. To obtain satis- 
factory measurements of this constant, large plane parallel electrodes 
must be used, in a vessel so large that the walls have no influence, 
and the temperature of the gas and the cathode must be controlled. 

Measurements were made for the rare gases, oxygen, nitrogen, 
hydrogen, and water-vapour, and for various gas mixtures. The 
normal gradient was smallest in neon (0-493 volt/cm.) and largest 
for water (50 volts/em.). From humps in the gradient-composition 
curves, it is suggested that oxygen forms temporary associations 
with argon and helium, in the path of the discharge. The mobility 
of the electrons at atmospheric pressure in helium, neon, and argon, 
is calculated to be 1880, 1330, and 590 cm.?/volt-sec., respectively. 
The degree of dissociation of the gases in the discharge is of the 
order of 1078. 8. B. 


Mobilities of Electrons in Helium ([Hydrogen, and 
Nitrogen]. L. B. Lozs (Physical Rev., 1924, 23, 157—168; 
ef. Townsend, A., 1923, ii, 721)—For helium, K=[7-57 x 10°) 
(1-56+ Ey . 760/p)}!, whence, for Hy>=0, Ky=22,000; hence the mean 
free path seems to have the value given by the kinetic theory. 
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Corrected empirical equations (cf. ibid., 1922, 19, 24; 20, 398) are, 
respectively, for nitrogen K=[3-637 x 105/(11-9+- Ey . 760/p)] and for 
hydrogen K=4-32 x 105/[55-2+ E,(760/p}?]. The quantity assumed 
to be the mobility is possibly an improperly averaged figure. i. 
A. A. E. 


Motion of Electrons in Nitrogen. H. B. Wau in (Physical 
Rev., 1924, 23, 169—177).—For low fields, the mobility of electrons 
in nitrogen is 18,000 cm./sec., but the value decreases rapidly for 
higher fields. The results are in conditional agreement with 
Compton’s equation. The mean free path of electrons in nitrogen 
at 760 mm. and in thermal equilibrium with the molecules is 
0-000131 cm., or 2-7 times the value required by the kinetic ‘+ 

A. A. E. 


Ionisation of Salt Vapours. V.KonpRAT&EV and N. SEMENOV 
(Z. Physik, 1924, 22, 1—8).—Thermionic electrons, with a definite 
velocity, were caused to collide with a stream of the salt molecules. 
The minimum ionisation potential for mercuric chloride and iodide 
is about 11 volts. The only negative ions detected were singly 
charged halogen atoms, but it is stated that in HglI, vapour, 
HglI,", HgI°, Hg*, and possibly I’ and Hg™ are produced. 


S. B. 


Ionisation of Cesium Vapour and the Mobility of Electrons 
in the Bunsen Flame. B. T. Barnes (Physical Rev., 1924, 23, 
178—188).—In experiments to test Saha’s theory of the ionisation 
of metallic vapours at high temperatures (A., 1920, ii, 659), a dilute 
solution of a cesium salt was sprayed into an air-gas flame, the 
conductivity being determined as a function of the concentration 
of the solution. The concentration of vapour in the flame was 
computed, and the black body temperature measured. A com- 
putation of Saha’s equilibrium constant, K, and comparison with 
that given by Saha’s equation, supported that author’s theory. 
Selected values for the mobility of electrons in the flame are 75 and 
82 m./sec. for 1 v./em. A. A. E. 


Electrical Properties of Flames containing Salt Vapours 
for High Frequency Alternating Currents. A. B. Bryan 
(Physical Rev., 1924, 23, 189—194).—A study of the dielectric 
properties of salted flames. A. A. E. 


Conductivity of [Salted] Flames for Rapidly Alternating 
Currents. H. A. Witson and A. B. Bryan (Physical Rev., 1924, 
23, 195—199). 


Electron Emission from Metals as a Function of Temper- 
ature. O.W. Ricuarpson (Physical Rev., 1924, 23, 153—155).— 
Polemical, and mainly concerning priority. A. A. E. 


Electron Emission from Metals. S. Dusnman (Physical 
Rev., 1924, 23, 156).—A reply to the above. The value of Richard- 
son’s constant A in i=A7Je%? is valid only for pure crystalline 
substances, being less in the case of certain ore filaments. 
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This is in agreement with G. N. Lewis’ interpretation of the third 
law of thermodynamics. A. A. E. 


Emission of Positive Ions by Heated Salts. O. Gossmann 
(Z. Physik, 1924, 22, 273—274).—In continuation of the work of 
Schmidt and Walter (this vol., ii, 13), the author finds that man- 
ganese chloride, antimony chloride, sodium fluoride, sodium nitrite, 
potassium iodide, potassium chloride, and cobalt chloride do not 
emit ions at temperatures below 450°. Within the same range of 
temperatures, the iodide, bromide, chloride, and nitrate of cadmium, 
the iodide, bromide, and chloride of zinc, the chloride and fluoride 
of aluminium, ferric chloride, calcium fluoride, the iodide, bromide, 
and nitrate of ammonium, sodium nitrate and potassium nitrate 
emit positive ions only. The conductivity of the respective vapours 
attains a maximum value after a short time and then decreases, 
rapidly at first and then slowly, attaining finally an approximately 
constant value. The form of the time-conductivity curve is the 
same whether the salts are heated by a platinum or a nickel wire, 
but ionic emission occurs at a temperature about 30° lower with 
the former. Addition of iodine or bromine to the halide salts 
increases the emission, whilst an excess of cadmium or zinc reduces 
theemission. The curve showing the relation of the applied 7.M.F. 
to the current in the vapour has the customary form, and positive 
ions appear to be first emitted when the applied #.M.F. attains 
a constant value, independent of the salt employed, of about 
1-3 volts. J.8.G. T. 


Light Sensitivity of Cuprous Oxide and Selenium. JV. P. 
Barton (Physical Rev., 1924, 23, 337—344).—The change of elec- 
trical resistance produced by light was measured for cuprous oxide 
for the range 3900 to 6000 A., a maximum decrease being observed 
at 4600 A., and for selenium between 4300 and 9300 A., the maxi- 
mum decrease being at 7000 A. The change in potential of the 
substance produced by light when cuprous oxide or selenium 
formed one of the plates in an electrolytic cell (photoelectrolytic 
effect), measured over the ranges, respectively, of 2700—5500 A. 
and 2700—9000 A., is, for cuprous oxide, at a maximum at 3500 A. 
(upper limit about 5600 A.) and for selenium at a maximum at 
5700 A. (upper limit about 9500 A.). The effect is positive, and 
proportional in the former case to the intensity, J, and in the latter 
to 1+. The photoelectric wave-length limit is 2570 A. for cuprous 
oxide and 2260 A. for selenium. A. A. E. 


Determination of Dielectric Constants of Gases by High 
Frequency Method. FE. C. Frirrs (Physical Rev., 1924, 23, 
345—356).—By the application of Hyslop and Carman’s method 
(ibid., 1920, 15, 243) of heterodyne beats for the measurement of 
small capacities, the following values, reduced to 1 atm. at 0°, 
and accurate to about 1% of the difference from vacuum, were 
obtained for the dielectric constants: hydrogen, 1-000263 ; oxygen, 
1-000507; nitrogen, 1-:000555; air, 1-000540; carbon dioxide, 
1-000948. A. A. E. 
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Electrical Resistance and Thermo-electric Power of the 
Alkali Metals. C. C. Brpwe.t (Physical Rev., 1924, 23, 357— 
376).—Determinations of the electrical resistance and thermoelectric 
power of the alkali metals between —183° and 250° indicate trans- 
formations in each case from an «- to a $-form, occurring at approxi- 
mately the following temperatures: lithium, 50°; sodium, —20° 
to +20°; potassium, —120°; rubidium, —35°; cesium, —80°. 
In all cases, a sharp rise in thermoelectric power and resistance 
occurs near the m. p. Extrapolated values for the temperature 
coefficient of resistance at 0° are: lithium, 0-01404; sodium, 
0-00758 ; potassium, 0-00604; rubidium, 0-00470; cesium, 0-00311 ; 
the values thus decrease smoothly with increasing atomic weight. 
The atomic heat of electrons in the alkali metals is computed to 
be approximately 0-24 cal. for sodium or potassium, and 0-58 cal. 
for rubidium or cesium. A. A. E. 


Electrical Conductivity of Magnetite. E. Wison and E, F. 
Herrowun (Proc. Roy. Soc., 1924, A, 105, 334—345).—The effects 
of impressed voltage, temperature, compressive stress, and mag- 
netisation on the electrical conductivity of some varieties of 
magnetite have been examined. In general, the resistance was 
found to vary with the impressed voltage, the resistance decreasing 
as the potential difference was increased. The effect of heating 
the specimens and subsequently cooling them to the ordinary 
temperature, was to diminish both the resistance and the temper- 
ature coefficient, whilst the application of magnetic force or com- 
pressive stress also caused a decrease in resistance. A specimen 
with high magnetic retentivity behaved exceptionally, its resistance 
being scarcely affected by variation in the applied potential difference 
or by alternating changes of temperature ; furthermore, the applic- 
ation of a magnetic field made relatively. little difference in the 
resistance, although this was diminished by compressive stress as 
in the case of the other specimens. W. H.-R. 

Effect of Changes in Total Carbon and in the Condition 
of Carbides on the Magnetic Properties of Steel. A. W. 
Smrru, E. D. CampBELL, and W. L. Finx (Physical Rev., 1924, 23, 
377—385).—Normal magnetisation curves were obtained by the 
magnetic potentiometer method, using the bar and yoke apparatus, 
the carbon content of the steel being controlled by heating at 
950° in dry hydrogen, with or without the presence of steel of a 
different content of carbide. The minimum reluctivity (reciprocal 
of the maximum permeability) is a linear function of the carbon 
content, to 0-8% for hardened steels, whereas for annealed carbon 
steels its rate of increase is somewhat greater. For annealed 
chromium steels, the value is maximal at about 0-5% and minimal 
at about 0-8%. [Cf. B., 1924, 425.] A. A. E. 

Magnetic Susceptibility of Oxygen, Hydrogen, and Helium. 
A. P. Wits and L. G. Hector (Physical Rev., 1924, 23, 209—220).— 
Values for xy at 1 atm. and 20° were obtained as follows : oxygen, 
+0-1447x 10-6; hydrogen, —1-64x107; helium, 
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Magnetic Researches. XXVI. Measurements of Magnetic 
Permeabilities of Chromium Chloride and Gadolinium 
Sulphate at the Boiling Point of Liquid Hydrogen in Alternat- 
ing Fields of Frequency 369,000 per Second. G. Brerr and 
H. K. Onnzs (Proc. K. Akad. Wetensch., 1923, 26, 840—849).—It 
has been suggested that at very low temperatures paramagnetic 
substances may show phenomena of hysteresis. To test this point, 
the authors have measured the magnetic susceptibility of anhydrous 
chromic chloride and gadolinium sulphate at the boiling point of 
liquid hydrogen and have compared the results with those obtained 
by the use of a direct field. The order of magnitude of the sus- 
ceptibility is unchanged when the frequency of alternation of the 
field is increased to 3-69105. The values obtained for chromic 
chloride and gadolinium sulphate in alternating fields are 0-75 and 
0-51, respectively, of the values for a direct field. The authors 
consider that the observed differences may be due to causes other 
than the change in the character of the applied field. J. F.S. 


Characteristics of Iron in High Frequency Rotating Mag- 
netic Fields. L. Tonxs (Physical Rev., 1924, 23, 221—238). 


Electrostatic Nature of the Molecular Field. P. Weiss 
(Compt. rend., 1924, 178, 739—742).—Assuming an electrostatic 
moment to be superposed on the magnetic moment of an atom, the 
electrostatic moment of the combination is calculated to be 0-85 x 
10718 for the atom of nickel and 1-25 x 107 for the atom of cobalt. 
In the case of f-iron, an ambiguity arises, the moment being 
1-09 x 1078 or 1-90 x 1018, according as each atom or every third 
atom has a moment. For magnetite, the moment is 1-74 10%. 
Debye’s calculation of this moment by a different method gave 
values between 0-34 x 10718 and 1-18 x 10-8 for many liquids (water, 
lower aliphatic alcohols, acetone, etc.). The close agreement 
between the last figures and those for ferromagnetic substances 
supports the theory of an electrostatic origin for the molecular 
field. EK. E, T. 


Magnetisation of Nickel-Chromium Alloys above the Curie- 
point. J. SarrAneK.—(See ii, 342.) 


Isotope Effects in the Band Spectra of Boron Monoxide 
and Silicon Nitride. R.S. MuLiiken (Nature, 1924, 113, 423— 
424; cf. this vol., ii, 3)—The spectrum of boron nitride observed 
by Jevons (A., 1915, ii, 33) consists of two superposed spectra of 
BO and B"O, respectively, the bands being of the same pattern, 
but the scale being larger for the lighter isotope. The possibility 
that the bands may be due to boron nitride is not, however, entirely 
excluded. 

Jevons’ observations (A., 1913, ii, 813) on the bands of silicon 
nitride were also examined in order to detect possible isotopy. 
Complete agreement exists between the experimental and theoretical 
values for the ratio of the vibration frequencies of Si29N and Si#®°N 
with respect to Si*®N; Si?® appears to be a little more abundant 
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than Si®, and there is no evidence of isotopes other than Si*® in 
appreciable amounts. A. A. E, 


Spectroscopic Evidence of Isotopic Elements. H. Nacaoxa 
and Y. Suarura (Nature, 1924, 113, 532—534).—If, as has been 
assumed, there may be formation of pairs between atoms, especially 
in the ionised state, leading to the emission of non-series spectral 
lines, a method of calculating the difference of wave-length due to 
isotopes is available. Application to known isotopes gives satis- 
factory results; preliminary calculations also indicate that calcium 
contains a small quantity of Ca**, sodium a trace of Na*!, whilst 
barium consists of Ba!*5, Ba!57, Ba188, and Ba, principally the last 
three. A. A. E. 


Isotopes of Mercury and Bismuth revealed in the Satellites 
of their Spectral Lines. H. Naaaoxa, Y. Sverura, and T. 
MisHIMaA (Nature, 1924, 113, 459—460).—-Accurate measurements 
have been made of the position of the satellites of mercury and 
bismuth lines. The remarkable resemblance of non-series lines in 
gold and mercury indicates that the nuclei may have something in 
common—possibly a hydrogen—proton is slightly detached from 
the central nucleus, and quasi-elastically connected with it, so 
that when excited by electro-magnetic waves they may make 
coupled vibrations. The difference in wave-lengths of such nuclear 
vibrations arising from different isotopes is calculated, and the 
correspondence with the observed results is sufficient to show that 
the satellites in mercury and bismuth lines are due to the different 
isotopes. A. A. E, 


Isotope Effect as a Means of Identifying Emitters of Band 
Spectra: Metal Hydrides. R. 8. MuLiiken (Nature, 1924, 
113, 489—490; cf. this vol., ii, 3).—The considerations (a) that 
the spacing of bands in a band system should be less for the heavier 
isotope in approximately the ratio p of the respective molecular 
vibration frequencies, and (b) that the spacing of the lines in a given 
band should be less in approximately the ratio p? for the heavier 
isotope, are applied to observations made by Frerichs (this vol., 
ii, 77) on copper, and by Kratzer (Ann. Physik, 1923, 71, 102) on 
zinc, cadmium, and mercury. Satisfactory interpretation requires 
the supposition that the bands are of hydride origin; similar bands 
of silyer, gold, and aluminium are probably due to hydrides, whilst 
magnesium and calcium hydrides are known emitters of as a 


Detection of Thorium Emanation (Thoron) in Thermal 
Springs by the Method of Induced Activity. A. LEPAPE 
(Compt. rend., 1924, 178, 931—934).—A number of springs in the 
Pyrenees and in the Central Plateau of France have been examined 
to ascertain their content of radium and thorium emanations. The 
former occurs in various proportions in all the waters, but thorium 
emanation is found in traces only in those of the Central Plateau, 
Even in those cases in which thorium emanation is not detectable, 
it is probable that the water comes into contact with this emanation, 
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but that the time elapsing between the termination of this contact 

and the appearance of the water at the outlet of the spring exceeds 

10 minutes, which is the duration of the life of thorium emanation. 
T. H. P. 


Radium Emanation in Air from the Schneeberg Mines. 
P. Luprewie and E. LorEenzER (Z. Physik, 1924, 22, 178—185).— 
The appreciable amount of emanation present in the air in various 
mines in the Schneeberg-Oberschlema district has been measured. 
It is the probable cause of a local lung disease. S. B. 


Particles of Long Range from Polonium. L. F. Barks and 
J. S. Rogers (Proc. Roy. Soc., 1924, A, 105, 360—369).—Three 
different sources of polonium have been examined by the scintilla- 
tion method for the emission of long-range particles, and it has 
been found that for every 10’ «-rays of range 3-93 cm. emitted, 
there are also present 98, 51, and 26 particles of ranges 6-1+-0-1, 
10-0--0-1, and 13-1-+-0-2 cm., respectively, together with about 
7 particles of longer range which are probably long-range hydrogen 
particles. From the brightness of the scintillations it is concluded 
that these particles are a-rays, and, from a consideration of the 
materials used, it is shown that the rays must be emitted by a 
product of radium-D, i.e., either by polonium or by a substance 
chemically similar to it. As the relative number of long-range 
particles agreed closely in all three specimens, it is concluded that 
these particles are emitted by polonium itself, as no f-ray evidence 
of branch products has been noted, and no evidence of long-lived 
products similar to polonium has been obtained. W. H.-R. 


Bombardment of Elements by «-Particles. E. RvuTHER- 
FORD and J. CHaDwick (Nature, 1924, 113, 457).—On the assump- 
tion that the particles of disintegration are emitted in all directions 
relative to the incident a-rays, a simple method has been devised 
whereby the disintegration of an element can be observed with 
certainty when the ejected particles have a range of only 7 cm. in 
air; the presence of hydrogen in the bombarded material has then 
no effect, nor do the long-range particles found by Bates and Rogers 
interfere. In addition to the elements boron, nitrogen, fluorine, 
sodium, aluminium, and phosphorus, which give hydrogen particles 
of maximum range in the forward direction between 40 and 90 cm., 
the following give particles of range above 7 cm. : neon, magnesium, 
silicon, sulphur, chlorine, argon, and potassium ; preliminary experi- 
ments with beryllium indicated a small effect. Hydrogen, helium, 
lithium, carbon, and oxygen give no detectable effect beyond 7 cm. 
The sulphur nucleus is clearly not built up solely of helium nuclei. 
Preliminary experiments, with indefinite results, have been carried 
out with the elements from calcium to iron; no effects were observed 
with nickel, copper, zinc, selenium, krypton, molybdenum, palla- 
dium, silver, tin, xenon, gold, and uranium. A. A. E. 


Explanation of the Theory of the Rotation of the Atomic 


Nucleus. V. H. Henstock (Chem. News, 1924, 128, 84—S7; 
cf. A., 1923, ii, 400, 477, 679, 845)—With the aid of diagrams, 
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the author’s view of the constitution of ozone, sulphur dioxide 
«nd trioxide, and phosphorus oxychloride is depicted. Consider- 
ations of polarity lead to the following generalisations: (i) When 
two or more atoms unite, the bonds uniting them are of opposite 
polarities in each atom. (ii) Normal stable compounds are formed 
only where each atom is united to its neighbours by single bonds, 
which are all positive or all negative throughout each atom. 
(iii) Normal stable compounds are formed only where atoms are 
united by double or triple bonds, having positive and negative 
bonds corresponding in each atom, which may be in conjunction 
with single bonds normal to each atom. (iv) Neutral atoms, like 
carbon, may unite normally by either positive or negative bonds, 
but the tendency will be for these compounds to be the more stable 
where bonds are all of one polarity in each atom. A.A. E. 


Physical Constants of Stereoisomeric Compounds. K. von 
Avuwers and B. Orrens.—(See i, 513.) 


Structure of Oxygen. H. Coxiins (Chem. News, 1924, 128, 
230-—232).—From considerations of the relative volume and heat 
of formation of organic compounds containing oxygen, an attempt 
is made to show that the atom of oxygen has the constitution 
Li-H-H,-H-H,-H. The presence of two “free ”’ helium portions 
causes it to be a non-metallic element, and since the mass of the 
metallic portion is not greater than that of the rest, there are left 
only two electro-negative valencies emanating from the two metallic 
portions. Neutral oxygen is formed from acidic oxygen by the 
complete absorption of the two helium portions by the metallic 
part and alcoholic oxygen by the withdrawal of only the H, 
portions. A. R. P. 


Structure of Neon and Argon. H. Coxriins (Chem. News, 
1924, 128, 81—83).—Numerical considerations are held to indicate 
that neon and argon atoms are both constructed of lithium and 
hydrogen atoms in a manner described. A. A. E. 


Periodic Law of Atomic Radii. W. P. Davry (Physical Rev., 
1924, 23, 318—321).—“‘ The ratio of the radii of any two simple 
atoms belonging to the same vertical column in the periodic table 

_is the same as the ratio of the radii of any other two simple atoms 
on the same horizontal lines of the table, provided that these atoms 
also belong to a common vertical column.” The periodic relation- 
ship is conveniently expressed in the form of a curve obtained 
by plotting the atomic radii as a function of the number of electrons 
in the outer shell. Atomic radii are predicted (to +. 2%) as follows : 
phosphorus, 1-08; sulphur, 1-03; scandium, 1-73; rubidium, 2-49; 
strontium, 2-16; yttrium, 1-91; niobium, 1-45; cesium, 2-85; 
barium, 2-48; lanthanum, 2-19. A. A. E. 

New Theory relative to Molecular Constitution of Chemical 
Compounds. C. BuLow (Compt. rend., 1924, 178, 770—771).— 
The author states that in 1919 he put forward views similar to those 
of Armstrong and of Kling and Lassieur (A., 1923, ii, 542, 543; 
cf. Auger, this vol., ii, 146). E. E. T. 
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but that the time elapsing between the termination of this contact 

and the appearance of the water at the outlet of the spring exceeds 

10 minutes, which is the duration of the life of thorium emanation. 
T. H. P. 


Radium Emanation in Air from the Schneeberg Mines. 
P. LupEewie and E. LoRENzER (Z. Physik, 1924, 22, 178—185).— 
The appreciable amount of emanation present in the air in various 
mines in the Schneeberg-Oberschlema district has been measured. 
It is the probable cause of a local lung disease. 8. B. 


Particles of Long Range from Polonium. L. F. BatTess and 
J. S. Rogers (Proc. Roy. Soc., 1924, A, 105, 360—369).—Three 
different sources of polonium have been examined by the scintilla- 
tion method for the emission of long-range particles, and it has 
been found that for every 10’ «-rays of range 3-93 cm. emitted, 
there are also present 98, 51, and 26 particles of ranges 6-1+-0-1, 
10-0+-0-1, and 13-1-L0-2 cm., respectively, together with about 
7 particles of longer range which are probably long-range hydrogen 
particles. From the brightness of the scintillations it is concluded 
that these particles are a-rays, and, from a consideration of the 
materials used, it is shown that the rays must be emitted by a 
product of radium-D, i.e., either by polonium or by a substance 
chemically similar to it. As the relative number of long-range 
particles agreed closely in all three specimens, it is concluded that 
these particles are emitted by polonium itself, as no B-ray evidence 
of branch products has been noted, and no evidence of long-lived 
products similar to polonium has been obtained. W. H.-R. 


Bombardment of Elements by «-Particles. E. RUTHER- 
FORD and J. CHADWICK (Nature, 1924, 113, 457).—On the assump- 
tion that the particles of disintegration are emitted in all directions 
relative to the incident a-rays, a simple method has been devised 
whereby the disintegration of an element can be observed with 
certainty when the ejected particles have a range of only 7 cm. in 
air; the presence of hydrogen in the bombarded material has then 
no effect, nor do the long-range particles found by Bates and Rogers 
interfere. In addition to the elements boron, nitrogen, fluorine, 
sodium, aluminium, and phosphorus, which give hydrogen particles 
of maximum range in the forward direction between 40 and 90 cm., 
the following give particles of range above 7 cm. : neon, magnesium, 
silicon, sulphur, chlorine, argon, and potassium ; preliminary experi- 
ments with beryllium indicated a small effect. Hydrogen, helium, 
lithium, carbon, and oxygen give no detectable effect beyond 7 cm. 
The sulphur nucleus is clearly not built up solely of helium nuclei. 
Preliminary experiments, with indefinite results, have been carried 
out with the elements from calcium to iron; no effects were observed 
with nickel, copper, zinc, selenium, krypton, molybdenum, palla- 
dium, silver, tin, xenon, gold, and uranium. A. A. E. 


Explanation of the Theory of the Rotation of the Atomic 
Nucleus. V. H. Hunstock (Chem. News, 1924, 128, 84—S7; 
cf. A., 1923, ii, 400, 477, 679, 845).—With the aid of diagrams, 
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the author’s view of the constitution of ozone, sulphur dioxide 
and trioxide, and phosphorus oxychloride is depicted. Consider- 
ations of polarity lead to the following generalisations: (i) When 
two or more atoms unite, the bonds uniting them are of opposite 
polarities in each atom. (ii) Normal stable compounds are formed 
only where each atom is united to its neighbours by single bonds, 
which are all positive or all negative throughout each atom. 
(iii) Normal stable compounds are formed only where atoms are 
united by double or triple bonds, having positive and negative 
bonds corresponding in each atom, which may be in conjunction 
with single bonds normal to each atom. (iv) Neutral atoms, like 
carbon, may unite normally by either positive or negative bonds, 
but the tendency will be for these compounds to be the more stable 
where bonds are all of one polarity in each atom. A. A. E. 


Physical Constants of Stereoisomeric Compounds. K. von 
Avuwers and B. Orrens.—(See i, 513.) 


Structure of Oxygen. H. Coriins (Chem. News, 1924, 128, 
230-—232).—From considerations of the relative volume and heat 
of formation of organic compounds containing oxygen, an attempt 
is made to show that the atom of oxygen has the constitution 
Li-H-H,-H-H,-H. The presence of two “free ’’ helium portions 
causes it to be a non-metallic element, and since the mass of the 
metallic portion is not greater than that of the rest, there are left 
only two electro-negative valencies emanating from the two metallic 
portions. Neutral oxygen is formed from acidic oxygen by the 
complete absorption of the two helium portions by the metallic 
part and alcoholic oxygen by the withdrawal of only the H, 
portions. A. R. P. 

Structure of Neon and Argon. H. Coriins (Chem. News, 
1924, 128, 81—83).—Numerical considerations are held to indicate 
that neon and argon atoms are both constructed of lithium and 
hydrogen atoms in a manner described. é A. A. E. 


Periodic Law of Atomic Radii. W. P. Davey (Physical Rev., 
1924, 23, 318—321).—“ The ratio of the radii of any two simple 
atoms belonging to the same vertical column in the periodic table 
is the same as the ratio of the radii of any other two simple atoms 
on the same horizontal lines of the table, provided that these atoms 
also belong to a common vertical column.” The periodic relation- 
ship is conveniently expressed in the form of a curve obtained 
by plotting the atomic radii as a function of the number of electrons 
in the outer shell. Atomic radii are predicted (to +. 2%) as follows : 
phosphorus, 1-08; sulphur, 1-03; scandium, 1-73; rubidium, 2-49; 
strontium, 2:16; yttrium, 1-91; niobium, 1-45; cesium, 2-85; 
barium, 2-48; lanthanum, 2-19. A. A. E. 


New Theory relative to Molecular Constitution of Chemical 
Compounds. C. BuLow (Compt. rend., 1924, 178, 770—771).— 
The author states that in 1919 he put forward views similar to those 
of Armstrong and of Kling and Lassieur (A., 1923, ii, 542, 543; 
cf. Auger, this vol., ii, 146). EK. E. T. 
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Atomic Structure and the Relationship of the Chemical 
Elements. F. P. Woriey (Rept. Austral. Assoc. Adv. Sci., 
1923, 16, 212—219).—An electronic theory of valency. The four 
valency electrons in the carbon atom are supposed to revolve in 
planes parallel to the faces of a tetrahedron, two revolving in a 
clockwise and two in an anti-clockwise direction. The valency 
bonds are largely magnetic. The external structure of other 
elements is arrived at by modifying the different faces of the carbon 
atom. Nitrogen, oxygen, fluorine, neon, and other atoms are 


discussed. S. B. 


Calculation of Electrostatic Potential and Energy for Di- 
and Quadri-polar Lattices. H.Kornrexp (Z. Physik, 1924, 22, 
27—43).—General formule are deduced for the electrostatic poten- 
tial and energy of di- and quadri-polar space lattices and the energy 
of two special cubic lattices. S. B. 


Surface Energy of Crystals and Crystal form. M. Yamapa 
(Physikal. Z., 1924, 25, 52—56).—A continuation of a previous 
paper (ibid., 1923, 24, 364), in which the surface energy is calcu- 
lated from the work necessary to overcome the electrostatic forces 
across the cleavage planes. Surfaces inclined to the crystal axes 
are dealt with in this paper. A. E. M. 


Space Lattice of White Tin. H. Marx and M. PérAnyi (Z. 
Physik, 1924, 22, 200).—Corrections to the diagrams and letter- 
press of a previous paper (A., 1923, ii, 768). 8. B. 


[Crystal] Lattice of Aluminium Nitride. H. Orr (Z. Physik, 
1924, 22, 201—214).—Examination of crystals of aluminium 
nitride by the Laue method of X-ray analysis indicates that the 
crystals belong to the hexagonal system. Investigation by the 
rotating crystal and powder methods shows that the aluminium 
and nitrogen atoms are separately distributed in close, spherically 
packed hexagonal lattices slightly compressed in the direction of the 
six-fold axis of symmetry and displaced in the same direction by an 
amount determined by the parameter p =0-38. The basal axis a 
is of length 3-11, A., and the value of the axial ratio, c, is 1-60,. 
The basal group comprises two molecules, and each atom of either 
kind is surrounded tetrahedrally by four atoms of the other kind 
arranged at a uniform distance of 1:89, A. The respective intensi- 
ties of the lines in the X-ray spectra afforded no evidence of a 
possible polar structure of the crystals. J.8.G. T. 


Intensity of the X-Rays scattered from Rock Salt. G.E. M. 
Jauncey and H. L. May (Physical Rev., 1924, 23, 128—136).— 
X-Rays from a molybdenum target were allowed to pass through 
a thin crystal slab of rock salt. The curve obtained by plotting the 
scattering angle against the intensity has two maxima, at 15° and 
30°, respectively. Two maxima are also exhibited by the curve 
showing the relation between the spectra of scattered radiations 
and the electrometer deflection; the scattered rays are much harder 
than the primary rays. The experimental values correspond fairly 
well with Compton and Jauncey’s quantum theory of scattering. 
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The mass scattering coefficient for rock salt, for the primary rays 
used (0-4—0-7 A.), is 0-23 + 0-02, as compared with Thomson’s 
value of 0-193. A. A. E. 


Refraction of X-Rays in Pyrites. B. Davis and R. von 
Norvorr (Proc. Nat. Acad. Sci., 1924, 10, 60—63).—The bending of 
the molybdenum K,- and Kg-rays by refraction has been measured 
for pyrites. The effect has been greatly increased by grinding and 
polishing the crystal so that the surface makes an angle with the 
natural cleavage planes. The mean value of the bending of the 
rays, 8, is 3-33 x 10-6 for the K, line and 2-82 x 106 for the Kg line, 
which are in good agreement with those calculated from the disper- 
sion formula of Lorentz (‘‘ Theory of Electrons,” 1909, 159). It 
is impossible to determine, however, whether the resonance effects 
required by the Lorentz theory are present or not. A. E. M. 


Liquid Crystals, Soap Solutions, and X-Rays. J.W. McBain 
(Nature, 1924, 113, 534).—Terminological. A. A. E. 


The Scattering of X-Rays and Bragg’s Law. G. E. M. 
Jauncey (Proc. Nat. Acad. Sci., 1924, 10, 57—59).—A theoretical 
paper in which it is concluded that the experimental deviations 
from Bragg’s law cannot be explained by a change of wave-length 
on reflection, but that the theory of Darwin (Phil. Mag., 1914, 27, 
318) requiring that a crystal should have a refractive index for 
X-rays provides the only available explanation of these a 

A. E. M. 


Excitation, Reflection, and Utilisation in Crystal-structure 
Analyses of Characteristic Secondary X-Rays. G. L. CLarK 
(J. Amer. Chem. Soc., 1924, 46, 372—384; cf. A., 1923, ii, 468, 
469, 856).—A continuation of previous work. The characteristic 
secondary X-rays of iodine from the 100 planes of potassium iodide 
and the 0001 planes.of iodoform have been measured through several 
orders. Uranium nitrate hexahydrate is found to reflect secondary 
L-series uranium rays. The wave-lengths of these secondary 
spectra are identical with those of characteristic lines in the spectra 
of target elements but the relative intensities of the lines vary con- 
siderably from the characteristic primary rays. The reflection is 
only partly in accordance with the Bragg law nA=2d sin 6. 

The secondary spectrum furnishes an easy way of obtaining 
accurately the distances between successive planes of atoms. In 
the case of iodine in KI, d=3-52x10 cm. and in iodoform, 
3-737 10-8 cm. 

The excitation and reflection of the characteristic secondary 
X-rays is considered not to be due to resonance, but to the transfer 
of radiation momenta in quanta (cf. Mie, Z. Physik, 1923, 15, 56). 
By using finely divided crystalline materials as scattering radiators, 
no change in the wave-length of the scattered rays was observed 
(cf. Compton, A., 1923, ii, 280). On the other hand, with highly 
polished thin sheets of metals, ¢.g., copper or silver, tertiary X- 
radiations due to photo-electrons from both the K- and L-rings were 
noticed. These tertiary rays may account for the phenomena 
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observed by Compton and Ross. They have a frequency which 
is the difference between that of a primary ray and of the critical 
absorption frequency characteristic of the element of the secondary 
radiator. H. T. 


Abnormal Reflection of X-Rays by Crystals. G. L. Crarkx 
and W. Duane (Science, 1923, 58, 400—402).—In view of the 
experiments of Wyckoff (A., 1923, ii, 743), who failed to obtain 
any indication, with potassium iodide, of “abnormal X-peak 
reflection,” the authors have reinvestigated the phenomenon. 
Using both the ionisation spectrometer and the photographic method, 
they have confirmed their previous conclusions. The success is 
ascribed to the use of a constant voltage of 75,000 volts instead of 
an alternating voltage of 50,000 volts, to the employment of a 
thicker crystal, and to the use of a single pin-hole, instead of the 
ordinary arrangement of two, to define the beam of X-rays incident 
on the crystal. A. A. E. 


Standard Melting Points at High Temperatures. H. S. 
Roperts (Physical Rev., 1924, 23, 386—395).—After recrystal- 
lisation, the following m. p. were determined with calibrated thermo- 
couples : potassium dichromate, 397-5°; 45 KCl+55 Na,SO, by 
weight, 517-1°; 30-5 NaCl+69-5 Na,SO, by weight, 627-0°; potass- 
ium chloride, 770-3°; sodium chloride, 800-4°; sodium sulphate, 
884-7°; potassium sulphate, 1069-1° (all--0-5°); calcium borate, 
Ca,B,0,, 1304°-+-5°. The transformation point of potassium sulphate 
is 583°-+-1°. A. A. E. 

Heat of Vaporisation, a Function of Temperature. M. M. 
GREEN (J. Amer. Chem. Soc., 1924, 46, 544—545).—Assuming that 
L,, the latent heat of vaporisation, is a function of temperature only 
and has the same form for all non-associated liquids, then Trouton’s 
rule leads to Guldberg’s relation (A., 1890, 1043), according to which 
the ratio of the boiling point to the critical temperature is constant. 
Within the limits given by the boiling point and critical temperatures 
the dependence of L, on 7’ is therefore probably the same for all 
non-associated liquids. 8. K. T. 


Volume in the Liquid and Gaseous States. R. LoRENz 
and W. Herz (Z. anorg. Chem., 1924, 132, 36—40).—The values of 
y=(n?—1)/(n?+2) have been calculated for thirty-one substances 
in the liquid and gaseous states at their respective boiling points. 
There are no obvious relations between the values of y, (liquid) and 
(gas) for the substances examined. 


Pressure-Volume-Temperature Relations for Gaseous Ethyl 
Ether. J. A. Breartiz (J. Amer. Chem. Soc., 1924, 46, 342— 
357).—The isometrics for ethyl ether over the temperature range 
175° to 325° and from specific volumes of 2-5 to 35 c.c. per gram 
have been accurately measured. There are practically straight 
lines from the largest specific volumes down to 15 c.c. per gram; 
at greater densities marked curvature becomes apparent, presum- 
ably due to association or dissociation of the molecular species. 

The equations of Keyes (Proc. Nat. Acad. Sci., 1917, 3, 323) hold 
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with great accuracy at lower pressures but do not give satisfactory 
results in the regions of greater density. =: F, 


Equilibrium in the Liquid-Saturated Vapour System, Heat 
of Vaporisation, Law of Rectilinear Diameter, and Molecular 
Attraction. V. Karpen (Bull. Acad. Sci. Rowmaine, 1923, 8, 
175—180).—The slow vaporisation of a liquid is considered as the 
diffusion of liquid molecules at pressure p, through a thin diffusion 
layer at the surface of the liquid into the vapour at pressure py. 
By assuming that the molecular heat of vaporisation L is propor- 
tional to Ad, the difference in the densities d, and d, of the liquid 
and vapour phases, and adopting p(v—b)=—RT as the equation 
of state, the expression ZD—RT',.Ad/d(1—bd,)? is deduced, the 
suffix c referring to the critical state. This equation is simplified 
to Id,=5T,.Ad, or Ad/L=const., by taking 2-7d,—b7. Values 
of LZ calculated from this formula agree with the observed values 
within about 2%, but greater divergences are shown by methyl and 
propyl alcohols. The value of Ad/Z for water increases with 
temperature. 

Assuming 2d,=b", the law of rectilinear diameter is deduced in 
the form }(d,+d,)=d,+d,[(1,—T)/T.] for the region of the critical 
point. Observed results for 22 substances out of 28 (e.g., argon, 
ether, benzene, chlorobenzene, ethyl acetate) conform to the formula 
fairly well, but hydrogen shows a large deviation. 

When d, is negligible in comparison with d, and the latter can 
be considered constant, d,=el*@”), a and 6 being constants, a 
formula which has been verified experimentally for water (30— 
150°) to within +7%. (Cf. Chapman and Appleby, T., 1914, 


Solution and Molecular Attraction. V.Karpern (Bull. Acad. 
Sci. Roumaine, 1923, 8, 180—185).—Considerations similar to those 
outlined in the preceding abstract have been applied to solutions 
of gases in non-volatile solvents. Assuming Boyle’s law to hold in 
the layer separating the gaseous and liquid phases, Henry’s law 
is derived in the form p,=p, ¢” (1), (L=molar heat of solution 
of gas; p,, p»=pressures of free and dissolved gas, respectively). If 
L is independent of 7’, then 7'.log (p,/p,)=const.; this is shown to 
hold approximately for ammonia, but not for sulphur dioxide. 

The theory is applied to solutions of solids in liquids, and the 
limiting heats of solution are calculated from equation (1), p, and 
Pz referring to the osmotic pressures of the dissolved substance. 
For lead chloride (25—100°) L=3360 cals. and for potassium 
chloride (20—100°) L=920 cals. 

The expression p,/p,=e4”"? is obtained for the partition 
coefficient (p,, ps=osmotic pressures of the solute in the two sol- 
vents; AL=difference in molar heats of solution of the solute in 
the solvents). Boyle’s law is assumed for each solution as a first 
approximation. The relation shows that 7'.log p,/p, should be 
constant if the composition of the phases is independent of the 
temperature. This has not been verified experimentally, although 
P/P> is constant at constant temperature. S. K. T. 
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Constitution of Solids. V. Karpren (Bull. Acad. Sci. 
Roumaine, 1923, 8, 190—197).—Solids are regarded as hetero- 
geneous mixtures of a solid and a liquid phase, the latter occupying 
pores disseminated throughout the former. An _ equilibrium, 
similar to that between a liquid and its vapour (cf. preceding 
abstracts), is set up between the molecules of the solid, crystalline 
phase, and those of the liquid phase. It is shown that many well- 
known phenomena can be satisfactorily interpreted in terms of the 
author’s hypothesis, e.g., increase of ductility with temperature, 
supra-conductivity, etc. It permits of the calculation of latent 
heats of fusion, the value obtained for ice being 85-7 as compared 
with the experimental value of 80. This is regarded as in favour 
of the theory. 


Physical Properties of Glass. F. Eckert (Jahrb. Radio- 
activ, Electronik, 1923, 20, 93—275)—A comprehensive survey 
of the results obtained in the whole field of research on the physical 
properties of glass. Generally speaking, the subject is treated 
with reference to the effect of the constituent oxides, and where the 
properties are approximately additive in character (specific heat, 
thermal expansion, density, etc.) the factors for the individual 
oxides obtained by various workers are quoted. Deviations from 
the additive relationship are considered in the light of constitutive 
effects. In conclusion, a short summary is given of the prevailing 
theories as to the nature of glass; of interest in this connexion are 
the data obtained for glasses over the softening range. ([Cf. B., 
1924, 335.] A. CovusEN. 


Solutions Considered as Binary Mixtures of Liquids. 
G. G. Lonetnescu and I. N. Lonermnssou (Bul. Soc. Roména 
Stiin., 1923, 26, 3—18).—-Solutions of gases, liquids, and solids may 
all be considered as binary mixtures of liquids, a dissolved gas being 
regarded as liquefied by the pressure to which it is subjected in the 
solution, whilst a dissolved solid undergoes fusion. The most 
soluble gases dissolve in water with evolution of heat, which is 
regarded as due to the latent heat liberated on liquefaction, and 
it is stated that no gas is soluble above its critical temperature, or 
below the critical solution temperature for the liquefied gas and the 
liquid solvent. If such solutions are thus considered as binary 
mixtures of liquids, it is shown that the density of a solution may 
be expressed by (cd-++c’d’)/100, where c and c’ are the percentage 
concentrations, d and d’ the densities of the two liquids. A more 
accurate expression can be obtained if it is assumed that the density 
of the dissolved substance varies with the concentration, so that the 
term d may be replaced by a term d)(1+K,c+K,c?), where dy, 
K,, and K, may be determined empirically from the densities of 
three solutions. It is shown that this equation affords accurate 
values for the densities of aqueous solutions of ammonia, hydro- 
fluoric, hydrochloric, hydrobromic, and hydriodic acids, sulphur 
dioxide, glycerol, sugar, sodium sulphate, and copper sulphate ; 
it is also applicable to mixtures of alcohol and ether. Tables show- 
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ing the densities of the above solutions, and the values of do, K,, 
and K, are given for fifty-two substances. The equation may be 
employed to calculate the densities of substances in the free condi- 
tion from the densities of their solutions. W. H.-R. 


Internal Friction of Liquid Systems. W. Herz and E. 
Martin (Z. anorg. Chem., 1924, 132, 41—53).—The relative merits 
of the formule ¢=a+b7' (Meyer and Rosencranz, Z. physikal. 
Chem., 1909, 66, 238), 6=a-+bv (Batchinsky, A., 1913, ii, 928) and 
¢=m—n log (7'.—T') (van Aubel, A., 1921, ii, 575) for the repre- 
sentation of the internal friction of liquid systems have been com- 
pared by reference to the data for a large number of organic liquids. 
This comparison shows that the formule of Batchinsky and van 
Aubel correspond more exactly with experiment, the latter giving 
slightly better agreement than the former. In addition, the authors 
have investigated the influence of temperature on the viscosity of 
(1) a number of aqueous salt solutions, (2) water—alcohol mixtures 
and aqueous-alcoholic solutions of potassium iodide, and (3) pyridine 
and pyridine solutions. The applicability of the above formule to 
these observations has been examined. a 


Aqueous Solubilities in Homologous Series. H. FUHNER 
(Ber., 1924, 57, [B], 510—515).—As a result of the examination of 
the solubilities in water of normal aliphatic hydrocarbons, alkyl 
halides, alcohols, esters, etc., the general rule is put forward that 
in homologous series of organic compounds the molecular solubility 
in water diminishes as we ascend the series, so that each member 
is three to four times less soluble than the previous member. Figures 
are given for the approximate solubilities of a number of aliphatic 
derivatives in water. F. A. M. 


Solubility of Picric Acid in Mixtures of Liquids. E. 
AncELescu and D. Dumitrescu (Bul. Soc. Roména Stiin., 1923, 
26, 71—82).—The empirical formule put forward by Bodlander 
(Z. physikal. Chem., 7, 308), and by Hertz and Knoch (Z. anorg. 
Chem., 46, 193) are only applicable to a very limited range of con- 
centration. The authors have determined the solubility of picric 
acid in mixtures of alcohol and carbon tetrachloride, alcohol and 
chloroform, and of alcohol and benzene at 12°. The results obtained 
are shown to be in agreement with the empirical equation S,—Sp= 
Ker, where, if one liquid is considered as the solvent, Sp is the 
quantity of picric acid which dissolves in 100 g. of the pure solvent, 
S, is the quantity which dissolves in 100 g. of the solvent plus c g. 
of the second liquid, 7.e., in (100-++c) grams of the mixture, and K 
and pare constants. The range of validity of the equation depends 
on the nature of the components of the mixed solvent; it extends 
from pure carbon tetrachloride, chloroform, and benzene to mixtures 
of these containing, respectively, 40, 60, and 73 g. of alcohol in 100 g. 
of mixed liquid. The equation has been applied to results obtained 
by other workers, and is found to be more satisfactory than other 
empirical equations. W. H.-R. 
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Graphical Solution of certain Ratios in Temperature- 
Concentration Diagrams. C. O. Swanson (Amer. J. Sci., 1924, 
[v], 7, 233—238).—The author gives a geometrical proof of the rules 
for determining, from the freezing-point diagrams of binary and 
ternary systems characterised by a single eutectic mixture, the 
relative proportions of the solid and liquid phases. In addition, 
for ternary systems, the ratio of the two constituents in the 
separated solid, when the systems considered are cooled from a 
higher to a lower temperature, is derived geometrically. Gibbs’ 
method of representing the ternary system is employed, and it is 
assumed that no complications resulting from the formation of 
compounds or solid solutions are involved. M. S. B. 


Calibration of Cells for Conductance Measurements. III. 
Absolute Measurements of the Specific Conductance of 
certain Potassium Chloride Solutions. H. C. Parker and 
(Miss) E. W. Parker (J. Amer. Chem. Soc., 1924, 46, 312—335).— 
The values obtained for solutions containing 1, 0-1, and 0-01 
equivalent per c.dm. at 0° are 0-065098, 0-0071295, and 0-00077284 
ohm cm.* respectively. 

The conductivities for temperatures up to 30° have been calculated 
and compared with the older values of Kohlrausch and Maltby 
(A., 1900, ii, 61; 1901, ii, 82) and Kohlrausch, Holborn, and Diessel- 
horst (A., 1898, ii, 366). The former are 0-145% and the latter 
about 0-15% too high. 

It is considered that the sum of all the errors in the new measure- 
ments does not exceed 0-02%. H. T. 


Dilution Law for Uni-univalent Salts. B.Szyszkowsk1 (J. 
Physical Chem., 1924, 28, 193—211).—The author seeks to show 
that, by adopting Ghosh’s hypothesis (A., 1922, ii, 125), it is possible 
to establish a theory of electrolytic dissociation which is in accord- 
ance with experimental data. The theory is developed from a 
thermodynamic point of view. 

In deducing the expression for the intrinsic energy of the solution, 
Ghosh takes into account only the attractive forces between oppositely 
charged ions, because he looks on the ions as points, or as volumes 
carrying uniform positive or negative charges. Such a view is 
permissible at high dilutions, but not when the ions are more closely 
packed, for, regarding the ion as a central positive nucleus surrounded 
by negative electrons, it is evident that the relative strengths of 
the repulsive and attractive forces coming into play between two 
ions will vary as the distance between the ions varies. The authors’ 
formula takes into consideration both these forces and is found to be 
applicable to the conductivity data of Kohlrausch and his collabor- 
ators for uni-univalent electrolytes over a wide range of concen- 
trations. Salts undergoing hydrolysis exhibit deviations at high 
dilutions. 

According to the author’s theory, the decrease of equivalent 
conductivity with increase of concentration is exclusively due to the 
decrease of the ionic mobility. 

The theory of complete ionisation applies only to salts and not to 
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acids, which must be assumed to be only partly ionised, even when 
strong. This behaviour is attributed to the peculiar constitution 
of the hydrogen ions, which have no exterior ring of negative 
electrons to exercise a repulsive force on the anion and so prevent 
combination. M. 8. B. 


Electrolytic Dissociation of some Salts in Furfuraldehyde. 
F. H. German (J. Physical Chem., 1924, 28, 212—220).—Experi- 
ments have been carried out to test the Nernst-Thomson rule in 
the case of furfuraldehyde. The electrolytes employed were the 
iodides of lithium, sodium, potassium, and rubidium, and also 
ammonium and tetraethyl ammonium iodides. By plotting the 
equivalent conductivity against the cube root of the concentration, 
the curves obtained for the alkali iodides are approximately parallel ; 
the equivalent conductivity falls off far less rapidly with increase 
of concentration than is the case for the ammonium and substituted 
ammonium iodides. Walden’s relationship (A., 1921, ii, 423), con- 
necting the viscosity and the dielectric constant of the solvent, is found 
to be inapplicable to furfuraldehyde solutions. The fact that the 
electrical conductivities of the four alkali salts are in the inverse 
order of the molecular weights suggests that there is ionic solvation. 
The solvation of the cations has been calculated by Walden’s method 
(A., 1920, ii, 230) on the assumption that the iodide ion is not 
solvated. The values are of the same order as those calculated for 
the same ions in aqueous solution (Washburn and Millard, A., 
1915, ii, 311). 

The variation with"dilution of the equivalent conductivity of the 
alkali iodides in furfuraldehyde is accurately expressed by Storch’s 
equation (A., 1896, ii, 288). M.S. B. 


Second Dissociation Constant of Sulphuric Acid. I. M. 
Koituorr (Rec. trav. chim., 1924, 43, 207—215).—Previously 
recorded values of the second dissociation constant of sulphuric 
acid, K,, show little agreement. The hydrogen-ion concentration 
in a mixture of alkali sulphate and alkali hydrogen sulphate is 
given by [H"] = K,[HSO,']/[SO,’’]. Its value has been determined 
colorimetrically by comparison with buffer solutions. The SO,’’-ion 
concentration was obtained from conductivity measurements. 
The HSO,’-ion concentration was determined on the assumption 
that the dissociation of sodium hydrogen sulphate is equal to 
that of uni-univalent salts. The average value obtained for K, 
is 3-0 x 10° (with methyl-orange, 2-8 x 10°; with tropeolin OO, 
3-2 x 10°), 

It is shown that methyl-red gives the most accurate results when 
strong acids are titrated in presence of sulphates. 8. &. F. 


Strength of the Acid Function of the Oxygen Acids of 
Sulphur. I. M. Kouiruorr (Rec. trav. chim., 1924, 23, 216— 
220).—Jellinek has stated (A., 1911, ii, 362) that the second dis- 
sociation constant, K,, of thiosulphuric acid, H,S,O,, is approxi- 
mately the same as that of sulphuric acid. This view is criticised 
and a redetermination of K, has been made on the lines already 
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described (cf. preceding abstract). Decomposition of the thio- 
sulphate had no perceptible influence on the measurement, the mean 
value obtained being K, = 5-7 x 10? at + 15°. This result leads 
to the conclusion that sulphur has a stronger negative action than 
oxygen on the acid molecule. Similar measurements have been 
made with tetrathionic acid. The results, which are not quoted, 
indicate that this acid is ene of the strongest dibasic acids. An 
experiment is described which shows qualitatively that the intro- 
duction of sulphur into the hydrogen sulphide molecule increases 


Activity Coefficients of Ions in Very Dilute Solutions. 
J. N. Br6nstep and V. K. LaMEr (J. Amer. Chem. Soc., 1924, 46, 
555—573).—The expressions given previously (A., 1922, ii, 482) 
for the osmotic and activity coefficients have been extended to 
include salts of higher valence types. The ratio of the logarithms 
of two activity coefficients is very nearly equal to the square of the 
ratio of the corresponding valences; this is only exact in the ideal 
region. The equations have been confirmed experimentally by 
measuring the change in solubility of four sparingly soluble cobalt- 
ammines on the addition of electrolytes of various valence types. 
In general, the deviations do not exceed the probable 6 
error. A 


Activity of Water in Hydrochloric Acid. H. J. E. Dosson 
and I. Masson (J. Chem. Soc., 1924, 125, 668—676).—The partial 
vapour pressures of water vapour and hydrogen chloride in equi- 
librium with solutions of hydrochloric acid from 3N to 10-5N at 
25° have been determined by a modification of the method used 
by Bates and Kirschman (A., 1920, ii, 88). No great accuracy is 
claimed for the partial pressures of the hydrogen chloride, as the 
experimental conditions were designed primarily for the measure- 
ment of the aqueous vapour. The results are compared with those 
calculated from H.M.F. data by means of the Duhem equation, and 
good agreement is obtained. L. J. H. 


Vapour Pressure of Hydrochloric Acid. J. 8. Dunn and 
E. K. Ripeat (J. Chem. Soc., 1924, 125, 676—684; compare 
preceding abstract and A., 1920, ii, 88).—The partial vapour pressures 
of hydrogen chloride over its aqueous solutions from 0-3 to 5-3M 
at 25° have been measured by a distillation method. The con- 
centrations of the distillates were measured by conductivity and the 
ratio of the vapour pressures calculated on the assumption that both 
constituents obey the gas laws in the vapour state. The values 
of Poo were obtained from the data of Linhart (A., 1918, ii, 28). 
From these measurements the activity of hydrogen chloride in its 
aqueous solutions was calculated and compared with the values 
deduced from #.M.F. measurements. Agreement is obtained up 
to 2M, above which considerable divergence is found. The results 
are considered antagonistic to the theory of the total dissociatiop 
of strong electrolytes. L. J. H. 
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Reactions at the Interface of Two Immiscible Liquids and 
the Part Played by the Vapour of Each. Reaction between 
Water and Benzyl Chloride. G. Harxnr (J. Chem. Soc., 1924, 
125, 500—511).—An attempt was made to compare the hydrolytic 
action of steam and liquid water on benzyl chloride in the hope of 
comparing the reactivity of hydrol (simple H,O molecules) in the 
pure state (as steam) with that in complex liquid water. It was 
found, however, that, under the conditions of the experiments, 
steam impinging on the surface of the oil produced no hydrolysis. 
On the other hand, the mixed vapour of benzyl chloride and steam 
impinging on the surface of water, with due precautions against 
condensation, was found to result in an amount of hydrolysis 
comparable with that obtained at the two liquid surfaces, probably 
indeed identical with it after making certain corrections. The 
conclusion is drawn that, at the interface of the two liquids, the 
mixed, saturated vapours are present. L. J. H. 


Relation between the Diffusion of a Gas Mixture and its 
Pressure. R. Wussow (Brennstoff-Chem., 1924, 5, 65—67).— 
The author utilises experimental results recorded by Fischer, 
Schrader, and Jager (A., 1923, ii, 742) to test his formula giving 
the connexion between the partial pressures of the components 
in mixtures of gases before and after diffusion. The experimental 


data are in fairly close agreement with the calculated numbers. 


Determination of Coefficients of Diffusion in Gels by 
means of Chemical Analyses, and a Comparison of Results 
Obtained with those Yielded by the Indicator Method. C. E. T. 
Mann (Proc. Roy. Soc., 1924, A, 105, 270—281).—The coefficients 
of diffusion of sodium, potassium, lithium, ammonium, magnesium, 
calcium, and barium chlorides in 2% agar-agar gel have been 
determined at 20° and 30°. The chlorides were allowed to diffuse 
from normal aqueous solution into a cylinder of the gel contained 
in a glass tube, successive layers of the gel being analysed after the 
experiment. The coefficients of diffusion calculated from these 
data are generally lower than those obtained by the indicator 
method. This difference is attributed to the fact that free ions 
diffuse more rapidly than undissociated molecules, and, consequently, 
the coefficient calculated from the indicator method, which measures 
the rate of penetration of ions, is greater than the coefficient calcu- 
lated on the basis of chemical analysis, in which the total quantity 
of salt, dissociated and undissociated, is considered. A relationship, 
apparently linear, has been found to exist between the coefficient 
of diffusion and the degree of dissociation of the solute, the coefficient 
of diffusion being greater as the dissociation is increased. Con- 
sequently, the coefficient of diffusion of electrolyte tends to increase 
with the dilution. W. H.-R. 


Rhythmic Formation of Layers. Liesegang’s Phenomenon. 
P. D. Zacuartas (Koll,-Z., 1924, 34, 37—40)—The author 
reviews the various explanations which have been put forward to 
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explain the Liesegang phenomenon. As the result of observations 
on a natural water containing sulphur, the author advances the view 
that the formation of Liesegang rings is to be attributed to the 
diffusion of particles of different sizes, which have almost the same 
density as the dispersive medium. Although the formation of 
rings is affected by a number of factors, the jelly structure appears to 
be of predominant importance. J. F.S. 


Adsorption and Distribution between Two Immiscible 
Solvents. E. AnGreLxscu and D. Dumrrrescu (Bul. Soc. Romana 
Sttin., 1923, 26, 27—38).—Equilibrium is rapidly attained when a 
substance is adsorbed from solution, and the solute may be regarded 
as distributed between two solutions, the one existing only at the 
surface of the adsorbing solid, and the other comprising the main 
bulk of the solution, the concentrations of the two solutions being 
connected by the equation C, = a@,!". Experiments show that a 
similar relation holds for the distribution of iodine between an aqueous 
solution of potassium iodide and organic solvents, although in 
dilute solutions the partition of the iodine is in agreement with the 
simple law of distribution. Ifa given solution of iodine in potassium 
iodide is in equilibrium with solutions of iodine in carbon tetra- 
chloride, chloroform, and carbon disulphide of concentration 
C,, Cy, and C3, respectively, it is found that C,, C,, and C, are in the 
same ratio as the solubilities of iodine in the three organic solvents 
concerned. Consequently, it is possible to express the distribution 
of iodine between a solution of potassium iodide and the three organic 
solvents by one and the same equation Cx, = AC™ provided that the 
concentrations in the organic solvents are expressed as fractions 
of the corresponding solubilities. The experiments of Herz and 
Fischer (Ber., 1903, 38, 1138) indicate that the same equation 
applies to the distribution of acetic acid between water and aromatic 
hydrocarbons. W. H.-R. 


Adsorption of Binary Mixtures by Animal Charcoal and a 
Comparative Study of the Adsorptive Power of Different 
Varieties of Charcoal. N. A. Yasnik and T. C. Rana (J. 
Physical Chem., 1924, 28, 267—278).—The adsorption of the follow- 
ing electrolytes by purified charcoal has been studied : the chlorides 
of sodium, potassium, lithium, magnesium, strontium, and calcium, 
- potassium and sodium hydroxides, sodium carbonate, and hydro- 
chloric, nitric, and oxalic acids. Changes of temperature produce 
very little change in the adsorption, but increase of dilution causes 
increase of the relative adsorption. Experiments with pairs of the 
above electrolytes in solutions of varying concentrations show that 
there are three possibilities in the adsorption of binary mixtures : 
(a) the two substances may be quite independent of one another, 
indicating that adsorption depends very little on ionisation; (5) 
the adsorption may be reduced by the presence of another substance, 
this, no doubt, being the action in the poisoning of a catalyst; (c) 
the adsorption may be increased, that of the other substance, at the 
same time, either increasing or decreasing. No general rules can be 
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given by which the effect of one substance on another may be 
predicted. 

The adsorptive powers of three varieties of wood charcoal (talia, 
acacia, and mulberry) have been compared with that of animal 
charcoal. For most substances mulberry charcoal appears to be the 
best of the three, and for a few substances the values for adsorption 
by animal charcoal are approached, and may even be exceeded, by 
all three. M. S. B. 


Adsorption by Precipitates. VI. H.B. Weissr (J. Physical 
Chem., 1924, 28, 232—244; cf. A., 1922, ii, 262)—Experiments 
have been made to compare, for different types of sols, the precipita- 
ting values of mixtures of two electrolytes, of similar and also of 
widely varying precipitating power, with the precipitating values 
of the separate electrolytes. In addition, the adsorption of the 
different ions from mixtures of electrolytes has been studied. 

In the presence of a smaller quantity of potassium chloride than is 
required for complete precipitation of the positive hydrated chromic 
oxide sol, the amount of added potassium sulphate or oxalate 
necessary for complete coagulation is less than the calculated amount 
by about 20%. Similar results were obtained with negative 
hydrated stannic oxide sol when precipitated by mixtures of lithium 
chloride with barium or magnesium chloride. They are not in agree- 
ment with the conclusion of Freundlich and Scholz (A., 1922, ii, 828) 
that the hydration of a colloid and of the precipitating ions results in 
ionic antagonism to such an extent that the behaviour of a colloid 
with mixtures of electrolytes may be used to determine whether it 
is hydrated or not. 

The precipitating values of mixtures of potassium sulphate and 
oxalate, which have similar precipitating power, are practically 
additive. 

In the case of the negative arsenic sulphide sol, which is regarded 
as not being hydrated, very marked antagonistic action may be 
observed where the two electrolytes differ widely in coagulating 
powers, e.g., lithium and barium chlorides, lithium and magnesium 
chlorides, and hydrochloric acid and magnesium chloride. As found 
for other colloids, however, the effect is almost additive when the 
precipitating powers are similar, ¢.g., barium and magnesium 
chlorides. 

These phenomena are explained by the influence of each precipita- 
ting ion on the adsorption of the other by the sol. A strongly 
adsorbed ion will naturally affect the extent to which another ion 
in the same solution is adsorbed, and hence the coagulating power 
of the latter. The reduction below the additive values where no 
antagonistic action is observed is accounted for by the well-known 
fact that adsorption is proportionately greater at lower concentra- 
tions of the adsorbed ion. 

The influence of the stabilising action of the anion in the precipi- 
tation of negative colloids, or of the cation in the precipitation. of 
positive ones, is discussed. 

Contrary to the conclusions of Tartar and Gailey (A., 1922, ii, 
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829), it has been shown that magnesium chloride may have the same 


precipitation value for widely different hydrogen-ion concentrations. 
M.S. B. 


Amorphous Precipitates and Crystalline Sols. J. Béum 
and H. Niciassen (Z. anorg. Chem., 1924, 132, 1—9).—Further 
experimental investigation has verified the conclusions reached by 
Haber (A., 1922, ii, 553) with regard to the conditions under which 
crystalline or amorphous precipitates or sols are obtained. In the 
case of substances with a low velocity of orientation, e.g., the hydr- 
oxides of zirconium, thorium, and cerium, the sols as well as the 
precipitated forms are amorphous, but with the exception of 
precipitated Zr(OH), these become crystalline under the more 
favourable conditions existing at higher temperatures. 

The cold precipitated hydroxides of aluminium, scandium, 
beryllium, lanthanum, and neodymium are completely amorphous, 
but the sols produced under more favourable conditions, 7.¢., at 
low concentrations, are crystalline. Strongly bipolar substances 
such as the halides of silver, the fluorides of the alkaline-earths, etc., 
are crystalline in both the precipitated and the solforms. H. T. 


Osmotic Pressure of some Electrolytes of High Molecular 
Weight. E. Jorpzs and E. G. Herieren (Biochem. Z., 1924, 
145, 57—-62).—The osmotic pressures of the ammonium, sodium, 
trimethylammonium, triethylammonium, and tripropylammonium 
salts of Congo red increase with increasing molecular volumes. This 
is explained by assuming that the large negative ion adsorbs on its 
surface the small positive ions and that this process becomes less 
complete with increase in the size of the latter, e.g., in the homologous 
series of aliphatic amine salts investigated. J.P. 


Viscosity and Refractive Researches on the Coagulation of 
Lyophilic Colloids. N. Scuoort (Rec. trav. chim., 1924, 43, 
203—206).—The viscosities of a 5% solution of air-dried egg- 
albumin mixed with 24% hydrochloric acid were measured at 15° in 
an Ostwald viscosimeter at progressively increasing time intervals 
after mixing. The refractivities were also measured. The object 
was to determine whether variations in the colloidal state of blood- 
serum could be followed by refractivity changes, the colloid used in 
these experiments being similar to blood-serum, although the changes 
are slower. The decrease in refractivity during coagulation runs 
parallel with increase in viscosity. _ Both properties in their 
variation with time afford evidence of an autocatalytic process, and 
it is probable that either property may be used to detect variations 
in the colloidal state of blood-serum, the refractivity being 
convenient when only small quantities are available. 8. K. T. 


Hydrophilic and Hydrophobic Colloids and the Influence 
of Electrolytes on Membrane Potentials and Cataphoretic 
Potentials. J. Los (J. Gen. Physiol., 1924, 6, 307—328).—The 
depressing effect of neutral salts on the cataphoretic P.D. of hydro- 
phobic colloids (mastic, Acheson’s graphite, or collodion particles) 
which have been stabilised by the presence of N /256-sodium chloride 


GENERAL AND PHYSICAL CHEMISTRY. ii. 311 


and also of denatured egg-albumin in N/5000-sodium hydroxide 
solution, depends on the valency and molar concentration of the 
cation, and not on its nature. This does not hold for heavy metals, 
eg., Silver nitrate has a greater depressing effect on the catapho- 
retic P.D. than sodium nitrate. The influence of dilute acids on 
the cataphoretic P.D. of gelatin-coated collodion particles depends 
only on the pg and the valency of the acid used. These experi- 
ments agree with the view that the cataphoretic potential difference 
of protein particles is determined, largely at least, by the existence 
of a Donnan equilibrium between the medium and the surface 
layer of the particle, and, except where chemical changes are 
possible, as in the case of heavy metals, they accord with Wilson’s 
suggestion (‘‘ The Chemistry of Leather Manufacture,’ 1923, 128) 
that in the case of hydrophobic colloids, the effect may be due first 
of all to the attraction of the particle for the anion causing stabilis- 
ation, followed by the operation of the Donnan equilibrium between 
the surface layer containing excess of anion and the bulk of the 
medium. W. O. K. 


Process of Filtration. K. Scuaum, A. MogELuer, and T. 
Marx (Koll.-Z., 1924, 34, 1—12).—The time required for a liquid 
to flow through a filter plate is approximately proportional to the 
thickness of the plate. In order to obtain satisfactory support for 
the filter, it is best to use a thin plate with large pores covered by a 
fine-pored overlayer instead of a thick plate with fine pores. The 
arrangement of filter layers of different pore size, one after the other, 
is not efficient, since the time required for filtration by such a system 
is considerably greater than the sum of the times for the individual 
layers. The quantity of liquid flowing through a filter in unit time 
is proportional to the pressure above the liquid. For liquids of 
high viscosity, the total time of filtration may be reduced by dilution 
of the solution. Apart from the fact that the thickness of the cake 
of filtered material increases, it is found that the impermeability of 
a cake of given thickness increases with the time occupied by the 
filtration. The retardation may be partly prevented by stirring 
during filtration, or by removing the upper portion of the cake by 
means of a scraper. Filtration after sedimentation, when the latter 


takes place rapidly, is recommended as an efficient 


General Colloid Chemistry. VIII. Analysis and Con- 
stitution of Colloidal Gold. II. M. Apotr and W. Pavti 
(Koll.-Z., 1924, 34, 29—34; cf. A., 1923, ii, 636).—A carefully 
dialysed gold sol contains particles the mean size of which corre- 
sponds with the cube edge = 27yp. Using Scherrer’s X-ray data, 
this gives approximately 1,444,000 atoms to each colloidal gold 
particle, and since there are 25 gold atoms to each charge, there must 
be 57,000 negative charges on the surface of the cube. The number 
of gold atoms in the surface of the average cubic particle is therefore 
somewhat greater than 76,000. J.F.S. 


Colloid Chemistry of Night Blue. F. V. v. Haun (Koll.-Z., 
1924, 34, 162—169).—The solubility of night blue in a number of 
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solvents is found to be connected with the dielectric constant of the 
solvent. When this constant is less than 5, the dye dissolves to a 
small extent only, and gives green solutions; in solvents with a 
higher dielectric constant, it is readily soluble and the solutions are 
blue. The solubility in mixed liquids is determined in a similar 
manner by the dielectric constant. Yet it is found that toluene, 
in which the dye is only sparingly soluble, will completely extract 
it from an aqueous solution. The residues obtained by evaporating 
solutions in different solvents show differences in solubility which 
indicate that the structure of the colloid has been modified by 
the solvent. . Ultra-microscopical examination affords evidence of 
molecular dispersion in the green solutions, whilst the blue solutions 
contain colloidal aggregates which vary in size in different solvents, 
and are largest in an aqueous solution. Night blue precipitated 
from aqueous solution by sodium hydroxide dissolves in toluene in 
the same way as the pure dye, and does not appear to be a sodium 
salt. The surface tensions of toluene and of water are slightly 
raised by the addition of night blue, and the interfacial tension 
between these liquids is doubled when the dye is added. 8. 8. 


Colloid Chemistry of Cellulose. H. Wisticrnus and W. 
GrerRiscuH (Koll.-Z., 1924, 34, 169—181).—Purified cellulose (filter- 
paper) disintegrated by long-continued milling in the dry state in a 
closed porcelain ball mill and ina Dreef’s steel plate mill, was found on 
microscopical examination to have lost all traces of fibrous structure 
and to have the form of minute irregular particles which, especially 
when moistened, tend to collect into spherical aggregates. The 
disintegrated cellulose is more soluble in water than the original 
fibre, adsorbs methylene-blue more readily, and is more rapidly 
hydrolysed by sulphuric acid. Its reaction with iodine is much the 
same as that of the starting material, but the copper number of the 
heavily milled product is much higher, suggesting that some chemical 
change has taken place. 8. 8. 


Influence of Electrolytes on the Swelling of Agar. S. 
Doxan (Koll.-Z., 1924, 34, 155—161).—In dilute solutions, cations 
(hydrogen excepted) influence the swelling of agar according to the 
valency rule. In stronger solutions specific effects appear, and in 
normal solutions of the chlorides the influence of the cation increases 
in the order Li< Mg<Ca<Na<Al<Ba<K<H. Anions in dilute 
solutions do not affect the swelling of agar but in stronger solutions 
exhibit specific effects. The order of action of the anions in normal 
solutions is I< CNS <NO,<OH <Br<Cl<OAc<SO,<citrate. The 
influence of an electrolyte on the swelling of agar is regarded as the 
resultant of two effects: (a) the lowering of the charge on the 
colloid by the cation, and (b) the specific dehydrating effect of the 
ions, which becomes effective at higher concentrations. 8. 8. 


Electrical Resistance of Soap-Water Systems at the Setting- 
point. M.H. Fiscuer (Koil.-Z., 1924, 34, 140—145).—Previous 
observations (A., 1923, ii, 725, 823) suggested a sharp increase in 
electrical resistance at the temperature at which an emulsion of 
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soap in water changes into an emulsion of water in soap. Experi- 
ments on N/2 solutions of sodium and potassium soaps confirm this 
conclusion. The temperatures at which the sudden increase in 
resistance takes place are for the sodium soaps: stearate, 60°; 
palmitate, 52°; myristate, 34-5°; laurate, 16-5°; oleate, 7°, and 
for the potassium soaps: stearate, 44°; palmitate, 23-5°. The 
curves for potassium myristate, laurate, and oleate indicate that the 
inversion points lie below 0°. The solutions were allowed to cool 
without shaking, since mechanical treatment would destroy the 
outer phase of hydrated soap and produce an emulsion of less 
hydrated soap in an aqueous outer phase. 


Physical Properties of Mixtures of Alcohol and Serum. 
R. and O. (Koll.-Z., 1924, 34, 129—135).—With 
increasing additions of ethyl alcohol, the dielectric constant, optical 
activity, and electrical conductivity of bovine serum at first increase, 
attain maxima at 2, 3, and 7 parts of alcohol per 1000 by volume, 
respectively, and thereafter decrease continuously. Conversely, 
the viscosity curve exhibits a minimum at 2 volumes of alcohol 
per 1000, whilst the surface tensions of alcohol-serum mixtures lie 
on a curve parallel to that for water and alcohol mixtures. The 
refractive index of the serum is at first unaltered by small additions 
of alcohol, but increases linearly after 2 volumes per 1000 have been 
added. The results are discussed in terms of Drude’s dipole theory. 

8.8. 


Electro-osmotic Experiments on the Reversal of the 
Electric Charge of Colloids and Precipitates and the Pre- 
paration of Stable Sols with a Charge Opposite in Sign to 
that Commonly Obtained. J. N. MuKHERJEE and B. C. Roy 
(J. Chem. Soc., 1924, 125, 476—488).—Two types of adsorption 
by colloids are distinguished : (a) primary adsorption of ions due 
to chemical affinity, and (b) electrical adsorption of oppositely 
charged ions. It is supposed that the original charge of the surface 
is due to primarily adsorbed ions fixed on the surface as point 
charges, and that oppositely charged ions can be held by electrical 
attraction just opposite these. Consequently, a reversal of the 
charge of the surface is only possible by electrical adsorption when 
the valency of the oppositely charged ion is greater than that of 
those primarily adsorbed, but if the oppositely charged ion is 
affected by chemical affinity of the surface atoms, a reversal of 
charge is possible independent of the valency. It follows that the 
alkali-metal cations can never reverse the charge of colloidal sur- 
faces, for these ions are univalent and their chemical behaviour is 
summed up in their tendency to exist as ions. Similarly, the 
alkaline-earth metal ions are not likely to reverse the charge, 
although they may do so by electrical adsorption if the primarily 
adsorbed ions are univalent. These views are confirmed by cata- 
phoretic and electro-endosmotic experiments dealing with the 
effects produced by the nitrates and chlorides of different metals, 
and the hydrochlorides of organic bases, on various sols. L. J. H. 
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Effect of Hydrophilic Colloids on Size and Distribution 
of Particles in Electrolytic Precipitation. I. Gelatin and 
Basic Lead Carbonate. W. G. France and D. McBurney 
(J. Amer. Chem. Soc., 1924, 46, 540—544).—The average size of 
basic lead carbonate particles electrolytically precipitated at 20° 
is reduced to approximately one-third by the presence of 0-013% of 
gelatin. The decrease after the first addition is not so large, being 
approximately proportional to the concentration of the gelatin 
added. The particles are of more uniform size when gelatin is 
present. Samples of dry commercial white lead contain particles 
which are larger and less uniform than those in the electrolytic 
product obtained in presence of gelatin. 


Gelatinisation of Nitrocellulose Solutions. A. SzEcvari 
(Koll.-Z., 1924, 34, 34—37).—Solutions of nitrocellulose when 
diluted with amyl acetate and benzine gelatinise on elevation of 
the temperature, but on lowering the temperature again they 
re-liquefy. The temperature of gelatinisation depends on the 
composition of the liquid medium. This phenomenon is attributed 
to solvation, and to variations in the relative affinity of the nitro- 
cellulose for the solvent and the diluent with change of eo ee 

.F.S. 


Electro-viscous Effect in Solutions of Soluble Starch. 
H. G. B. pe Jona (Rec. trav. chim., 1924, 43, 189—202).—Specially 
repared water sols of soluble starch (d 1-0039) obey Poiseuille’s 
aw. The addition of small quantities of barium chloride causes 
a rapid decrease in the rate of flow of the sol in the viscosimeter 
(cf. A., 1923, ii, 132); this is attributed to the disappearance of 
the electro-viscous effect. At higher concentrations a more gradual 
change occurs which can be considered as a lyotropic influence on 
hydration. The lowering of the initial viscosity is independent of 
the anion, but increases with the valency of cation. These results 
are comparable with those obtained with agar sols (A., 1922, ii, 
357), from which it is inferred that the starch sol possesses a negative 
charge, which is apparently below the critical value, since the sol 
is so readily coagulated by excess of alcohol or by small amounts of 
tannic acid. Addition of hexaethylenediamine-hexoltetracobaltic 
nitrate, [Co{(OH),Co en,},](NO3).,3H,O, causes reversal of the 
charge of the starch sol and at the isoelectric point hydration keeps 
the sol stable. With a partly dehydrated sol (addition of alcohol), 
neutral electrolytes cause complete precipitation, but the above 
complex salt behaves irregularly, a coagulation region (0-05—0-3 mg. 
equiv. per litre) being followed by a region of stability (0-3—2 mg.) 
and finally at higher concentrations by coagulation. It was con- 
firmed by cataphoresis experiments that in the stable region the 
starch sol was partly hydrated and positively charged. The 
behaviour of the starch sol towards hydrochloric acid and sodium 
hydroxide confirmed the results of Samec (A., 1913, i, 17, 1155). 
The behaviour of the acid resembles that of neutral salts: that of 
sodium hydroxide points to starch sols being true colloidal solutions. 
It appears as if the hydration increases considerably with increasing 
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concentration of sodium hydroxide (or calcium hydroxide), the 
phenomenon resembling the lyotropic effect of neutral electrolytes. 
In explanation, it is supposed that the weakly acid starch sols 
are neutralised by sodium hydroxide, the mobile hydrogen ions 
being replaced by the comparatively slow sodium ions. In this 
process the charge remains constant and hence the electro-viscous 
effect increases. Further addition of sodium hydroxide brings into 
play other factors which tend to remove the quasi-viscous properties. 
8. K. T. 


Ultramicroscopical Investigations with Unidirectional 
Illumination. The Ultramicroscopic Mie-effect. A. 
vari (Z. Physik, 1924, 21, 348—357).—When a beam of light falls 
on a particle which is smaller in diameter than half a light-wave 
length, the light is scattered in all directions, but the intensity is 
greatest in the direction of the primary beam. The latter phe- 
nomenon becomes more pronounced with increasing size of the 
particle. The author calls this the ‘‘ Mie-effect”’ (see Mie, Ann. 
Physik, 1908, [iv], 25, 37). 

It has been shown that, if unidirectional illumination is obtained 
in the ultramicroscope by means of the azimuth screen, which is a 
screen with a small aperture, allowing only a thin beam of light to 
fall on the colloidal solution to be examined (Szegvari, Physikal. Z., 
1923, 24, 91), one portion of the circular image obtained displays, 
as a result of the Mie-effect, a more intense brightness than the 
rest. By rotating the screen, rotation of the luminous portion of 
the image is also obtained, but no change in intensity is observed if 
the particle is spherical. This may be applied to the study of 
immovable colloidal particles such as those of a precipitate. In a 
similar way, the appearance of scintillation phenomena when a 
colloidal solution showing Brownian movement is illuminated 
through an azimuth screen indicates that the particles are not 
spherical. Along with the azimuth screen, a screen with variable 
aperture for the objective should also be used. By this means, 
disturbing effects due to particles of larger size, or to excessive 
density of particles in suspension, may be eliminated. 

In order to take full advantage of the Mie-effect, the direction of 
illumination should not be at right angles to the direction of observ- 
ation, but should approach a coaxial position. M. S. B. 


Contraction [of Volume] accompanying Formation of 
Compounds. fF. Epuraim (Helv. Chim. Acta, 1924, 7, 298— 
307; ef. Ephraim and Michel, A., 1919, ii, 268).—For the chlorides, 
bromides, and iodides of manganese, iron (ferrous), nickel, copper, 
zinc, cadmium, and mercury, the percentage contraction is nearly 
independent of the halogen, although the iodides generally show a 
somewhat smaller contraction. Mercuric chloride is exceptional. 
The chlorides and bromides of univalent copper, silver, and thallium 
show a similar relationship, but the iodide is in each case different 
from the chloride and bromide, on account of its different crystalline 
structure. A similar regularity appears to hold for the halogen 
compounds of phosphorus, boron and antimony. The halide salts 
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of magnesium, calcium, strontium, barium, lead, and tin show no 
such regularities. 

The hexammines derived from the halide salts of nickel, cobalt, 
iron, manganese, and zinc show practically the same contraction 
as the corresponding halide salts of the alkali metals. It is sig- 
nificant that all these compounds in which the influence of the 
halogen predominates belong to the regular system. -When the 
contraction is calculated from the volumes of the salt and ammonia, 
the ammines of the zinc and manganese salts give values entirely 
different from the others. It follows that the lattice structure of 
the ammines must be entirely different from that of the free salts. 
Some of Biltz’s conclusions regarding the formation and structure 
of compounds of salts with ammonia (this vol., ii, 167) are criticised. 
There is no contradiction between Kopp’s rule as applied to homo- 
logous series of organic compounds and the author’s percentage 
contraction rule, as Kopp’s factors refer to already contracted 
radicals. ; E. H. R. 


Electromotive Forces of Cells and Molecular Attraction. 
V. Karpen (Bull. Sci. Acad. Roumaine, 1923, 8, 185—190). 
—By the introduction of the author’s diffusion-layer theory (cf. 
this vol., ii, 301) the Nernst electrode-potential formula is 
modified to H=(Al/n)—(RT'/n) log p,/p., Al being the difference 
between the attractions of the metal ions in the metal and in the 
solution. No application of the second law of thermodynamics is 
made in the deduction of this equation, which gives comparable 
values for the solution pressures of metals. The application of the 
revised formula to the H.M.F. of cells of the type Pt/saturated 
amyl alcohol solution of caustic soda/saturated aqueous solution 
of caustic soda/Pt is discussed. A cell of this type with carbon 
electrodes has been found to yield a current uninterruptedly for 
7 months with no apparent internal change. S. &.T. 


Influence of Salts on the Constants of the Silver Bromide 
and Silver Electrode. I. M. Koiruorr (Z. anorg. Chem., 1924, 
132, 117—124).—The value given in an earlier paper (A., 1922, ii, 
20) for the normal potential of the silver electrode, referred to the 
normal hydrogen electrode at 18°, has been corrected to ,E,=0-801 
volt. The dependence of the potential referred to the null electrode 
on the concentration can be expressed by —log[Ag’]=pag= 
(1-0780—-) /0-05768 at 18°, and in the case of the silver-silver 
bromide electrode —log{Br’]=ps,=(x—0-3570)/0-05768 at 18°. 
From these values it follows that the ionic solubility product for 
silver bromide=3-4 x 10°. 

The influence of uni- and multi-valent cations on the potential 
of the silver electrode and of uni- and multi-valent anions on the 
potential of the silver-silver bromide electrode have been inves- 
tigated. Ferro- and ferri-cyanides have a very marked effect, but 
the others examined exert no perceptible influence. H. T. 


Oxidation Potentials at Mercury Electrodes. III. Ter- 
and Bi-valent Titanium. G. S. Forses and L. P. Hat (J. 
Amer. Chem. Soc., 1924, 46, 385—390).—A mixture of titanium 
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di- and tri-chlorides obtained by heating finely divided titanium 
of 99-9% purity in a stream of dry hydrogen chloride, was intro- 
duced, in the absence of air, into a half cell with a mercury electrode, 
and the #.M.F. of this combined with a calomel electrode was 
determined. By subsequent analyses the ratio of di- and ter- 
valent titanium was determined. The average value of gH, for 
the reaction Ti'’+@ = Ti” is —0-369 volt. This value is inde- 
pendent of the acid concentration, provided the latter does not 
exceed 0-1N. At higher concentrations, the dihalide is rapidly 
decomposed. By combining the above value with that for the 
reaction Ti""+0 = Ti” (A., 1908, ii, 350) it follows that for 
the reaction = Ti” volt. H. T. 


Polarisation of Electrodes. III. J. E. Verscuarrert (Rec. 
trav. chim., 1924, 43, 125—134; cf. A., 1923, ii, 115, 369).—A 
theoretical paper in which mathematical reasoning is adduced to 
show (1) that the concentrations of anions and cations in a solution 
may be considered as equivalent; (2) the variation of electrode- 
potential with current density; (3) the relationship between current 
density and electromotive force in an electrolyte which is dissociated 
into two ions, the liquid being separated into three portions, anodic, 
cathodic, and intermediate, the last being continually stirred, and 
(4) that the osmotic theory of the electromotive forces leads to the 
generalisation that the product of the ionic concentrations must 
be constant for saturated solutions. H. J. E. 


Overvoltage Phenomena. II. Connexion between the 
Overvoltage of Hydrogen as Pure Metal Surface and certain 
Properties of the Metals. A. Ture, and W. HamMMERSCHMIDT 
(Z. anorg. Chem., 1924, 132, 15—35).—The overvoltage of hydrogen 
at the surfaces of a large number of pure metals has been determined 
by a method similar to that previously used (A., 1913, ii, 104). 
There appears to be a connexion between the overvoltage of hydrogen 
and the position of the metal in the periodic classification, metals 
of the first and eighth groups having low, and those of the second, 
third, and fourth high overvoltage values. Of the metals inves- 
tigated, manganese and vanadium, both of which are difficult to 
obtain pure, are the only “misfits.” The so-called solubility 
theory for the explanation of overvoltage phenomena is rejected 
as untenable. Tafel’s theory (A., 1900, ii, 588), according to which 
the metal is supposed to accelerate or retard the spontaneous 
change 2H’ —> H,, is considered the most satisfactory. An 
attempt is made to Tink up this theory with the results obtained 
by Sabatier, according to which the most active metals in the 
process of hydrogenation are those with a low overvoltage, and 
also with the work of R. W. Wood on the decomposition and 
re-formation of molecular hydrogen under the influence of an 
electric discharge. H. T. 


Life Period of Overvoltage Compounds. E. Newsery (J. 
Chem. Soc., 1924, 125, 511—518).—The velocity of decomposition 
of the overvoltage hydrides of certain metals (cf. A., 1917, ii, 64, 
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290) has been determined, using an intermittent current with 
variable commutator speeds. Those of zinc and chromium appear 
to be comparatively stable, those of graphite, silver, and platinum 
less so, whilst those of cadmium, copper, nickel, and lead are either 
very unstable, or variable in their composition or proportion on 
the electrode surface. The “direct” method of measuring over- 
voltage is criticised, and the use of alternating current ammeters 
with intermittent unidirectional currents shown to be inadmissible. 
In part polemical (cf. Glasstone, A., 1923, ii, 531). L. J. H. 


Depolarisation of the Chlorine Electrode by Organic Com- 
pounds. M. A. Yourz (J. Amer. Chem. Soc., 1924, 46, 545— 
554).—The influence of organic compounds on anode decomposition 
potentials has been examined. With carbon anodes in potassium 
chloride solution, ethylene, maleic, oleic and 10% acetic acids show 
slight depolarising action. The current-anode potential curves 
do not rise smoothly as is the case when no depolariser is present. 
The phenomenon is reproducible with solutions of ferrous chloride, 
but does not occur with hydrochloric acid solutions of the organic 
compounds, and is often influenced by stirring. Phenol is oxidised 
to benzoquinone, and 70% acetic acid in 1-2N-hydrochloric acid 
gives chloroacetic acid, although ordinary chlorine under the same 
conditions gives no trace of this substance. With carbon anodes, 
toluene, m-xylene, mesitylene, amylene, or ether exerts no de- 
polarising action; crotonic acid depolarises slightly and aniline 
very strongly. Strong solutions of acetone (50% and above) 
depolarise; weaker ones do not. This is shown to be due to the 
differences in the free energies of hydrochloric acid in water and 
acetone solutions. The potential of a chlorine electrode (platinum) 
with an overvoltage of 0-5 is not reduced by addition of acetone, 
acetic acid, chloroacetone, or chloroacetic acid. Neither method is 
suitable for deciding whether organic compounds can or cannot be 
chlorinated. 8. T. 


Method for Studying the Rapid Absorption of Gases by 
Liquids. P.G. Lepia and E. R. WEaAvER (J. Amer. Chem. Soc., 
1924, 46, 650—657).—The rate of absorption in caustic soda solu- 
tions of small reproducible bubbles of carbon dioxide has been 
measured in a special apparatus. The absorption was measured 
by registering photographically on a rotating drum the movement 
of a mercury thread contained in a capillary tube connected with 
the absorption vessel, and by recording simultaneously the vibra- 
tions of a tuning fork. The absorption of a fresh bubble proceeds 
in three stages and the maximum rate is not attained immediately. 
The rate of absorption depends on the size of the bubble, and the 
viscosity of the solution is shown also to have a great effect. In 
presence of an inert gas (air), the rate varies inversely as the square 
root of the carbon dioxide pressure. Sodium carbonate solution 
(2-5N) absorbs carbon dioxide at less than half the rate for pure 
water and less rapidly than a sucrose solution of the same 
viscosity. Mass action may exert some effect here. 8S. K. T. 
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Electrical Method of Determining the Velocity of Deton- 
ation of Explosives. J. E. P. Wagestarr (Proc. Roy. Soc., 1924, 
A, 105, 282—298).—For the measurement of the velocity of 
detonation of explosives, a method has been devised in which the 
length of the column of the explosive need not be greater than 
15—60 cm. The method involves the measurement of time 
intervals of the order 10 sec., and depends on the rate of discharge 
of a condenser during the short interval required for the detonation 
of a column of explosive. The method has been tested by finding 
the time of impact of steel balls, and the conditions necessary for 
high accuracy in the case of explosives have been investigated. 
The velocities of detonation of tetryl, trinitrotoluene, and other 
explosives have been determined, the results obtained agreeing 
closely with those found with much longer lengths of material in 
the Mettegang apparatus (Mettegang, Rep. of 5th Cong. Appl. 
Chem., vol. 2, 327, and Kast, “ Spreng und maueeae i 1025). 

. H.-R. 


Explosion Limits and Ignition Temperatures of Com- 
bustible Liquids. H. Srracue (Oesterr. Chem.-Zitg., 1924, 27, 
19—24).—The paper contains vapour-pressure curves of several 
combustible organic compounds and a table showing their upper 
and lower ignition temperatures, explosion limits with air, and the 
calorific value of the air-vapour mixtures at the ignition tem- 
perature, and discusses the bearing of the composition and ignition 
temperature of petrol on its storage. [Cf. B., 1924, 364.] A. R. P. 


Influence of Cooling [Due to the Walls of the Container] 
on the Measurement of Explosive Pressures. H. Muraour 
(Mém, Poudres, 1923, 20, 323—329).—The influence of the cooling 
effect of the walls of the closed vessel on the pressure recorded in 
the combustion of propellants has been investigated by introducing 
a plate of gun steel, bent into the form of an incomplete hollow 
cylinder, into the closed vessel and so varying the extent of the 
cooling surface in contact with the hot gases. The effect on the 
pressures generated by propellants of different rates of combustion 
is given in a table and by means of a graph in which the loss of 
pressure in kg. due to the cooling effect of the interior surface of 
the closed vessel is plotted against the duration of combustion 
expressed in thousandths of asecond. For the most rapidly burning 
powders, this loss of pressure amounts to about 50 kg. per sq. cm., 
and increases rapidly with the duration of combustion until a loss 
of 190 kg. is reached with the most slowly burning powders. Given 
equal periods of combustion, the loss of pressure varies very little 
with the temperatures of the gases. This curious result is ascribed 
to the fact that the products of combustion of the hotter pro- 
pellants (such as ballistite) consist largely of carbon dioxide and 
water, the specific heats of which are much greater, especially at 
high temperatures, than the specific heats of carbon monoxide 
and hydrogen, which form a large proportion of the products of 
combustion of the cooler propellants containing large proportions 
of mineral jelly. For a given quantity of heat given to the walls, 
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the fall of temperature and pressure will therefore be less in the 
case of the ballistite than in that of the cooler propellants. The 
fall of pressure due to the cooling effect of the walls of the closed 
vessel may amount to 10% of the total pressure in the case of 
slow-burning propellants. H.C. R. 


Addition Reactions, Molecular Compounds, and the Hydro- 
lysis of Tantalum Pentachloride. K. LENDNER and H. Feir 
(Z. anorg. Chem., 1924, 132, 10—14).—Pure tantalum pentachloride 
dissolved in a suitable solvent, e.g., carbon disulphide, gives rise 
to additive products with a number of organic substances. Some 
of these can be separated in the crystalline condition. The 

yridine compounds, TaCl;,2C;H,N, 4TaO,Cl,7C;H;N, and 
2TaOCl,,3C;H,NHCI,2C,H,-OH, and the piperidine compound 
TaCl,,6C;H,,N,2C,H,-OH have been isolated. H. T. 


Physical Theory of Chemical Reactions. P. Lasarerr 
(Compt. rend., 1924, 178, 773—775).—A qualitative theory of 
chemical reaction based on the Bohr atom. E. E. T. 


Chemical Aspect of Theories of Quanta, and Thermo- 
dynamics of Photochemical Reactions. D. BERTHELoT (Bull. 
Soc. chim., 1924, iv, 35, 241—302).—A lecture delivered at the 
College de France. 


Catalysis by the Action of Subdivided Metals. II. Thermal 
Effect of the Hydrogenation of Ethylene at the Surface of 
Finely-divided Nickel. B. ForeEst1 (Gazzetta, 1924, 54, 132— 
146; cf. A., 1923, ii, 747).—Theories of catalysis are discussed with 
special reference to the hydrogenation of ethylene in presence of 
nickel. The various phases involved in this reaction consist of 
(a) adsorption of the gases by the nickel, (b) combination of the 
adsorbed molecules to yield adsorbed ethane, and (c) evaporation 
of the ethane from the surface of the metal. Consideration of the 
thermal changes accompanying these phases indicates that the 
catalyst does not diminish the critical increment of the total reaction, 
but renders possible a certain number of intermediate reactions 
with lesser critical increments without excluding the possibility 
that the sum of such increments may exceed the critical increment 
of the total reaction. Conclusions analogous to these were reached 
by Pratolongo from the results of his studies on chemical kinetics. 
Rideal’s views are criticised adversely by the author. 

The mean experimental values obtained for the molecular heats 
of adsorption at 0° of ethylene and ethane at constant volume by 
reduced nickel are 5845-6 cul. and 5004-7 cal. sa citaite 


Hemoglobin and Methemoglobin as Oxidative Catalysts. 
M. E. Rosinson (Biochem. J., 1924, 18, 255—264)—Hemoglobin, 
methemoglobin, and hemin are efficient catalysts of the autoxid- 
ation of linseed oil. Hzmatoporphyrin does not have such action. 
The catalysis is most probably due to the presence of iron in 
the molecule. The concentration of iron, in the form of blood 
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pigment, capable of producing this catalytic effect is very much 
smaller than that required if the iron is present in the form of an 
inorganic salt. The addition of neutralised potassium cyanide, in 
an amount equivalent to that of the iron present, has no inhibitory 
influence on the catalytic action. 8.8. Z. 


Promoting Action of Palladium on Copper. I. Catalytic 
Combustion. W. W. Hurst and E. K. Ripgatu (J. Chem. Soc., 
1924, 125, 685—694)—A mixture of hydrogen, carbon monoxide, 
and oxygen, approximately in the proportions 8: 1:1, was passed 
over catalysts of pure copper or copper with small amounts (up to 
5%) of palladium, and the ratio CO/H, burnt was determined over 
the temperature range 130—270°. For constant composition of 
the catalyst and varying temperature, it was found, in all cases, 
that this ratio increases up to about 175° and then diminishes rather 
rapidly up to the highest temperatures investigated. This tem- 
perature, where the ratio is a maximum, is identical with that at 
which cupric oxide, instead of cuprous oxide, is formed by contact of 
copper with oxygen. At constant temperature, increasing palladium 
content (up to 0-2%) increases the ratio, after which it steadily 
diminishes. With 1-7% of palladium in the catalyst the ratio has 
the same value as with pure copper. The results support the 
theory that the promoting action must be due to a peculiarity of 
the Pd-Cu interface, but on continued addition of palladium the 
augmented activity is decreased apparently by some specific action 
of that metal. L. 


Promoting Action of Palladium on Copper. II. Adsorp- 
tion of Hydrogen and Carbon Monoxide. W. W. Hurst and 
E. K. Ripwat (J. Chem. Soc., 1924, 125, 694—705).—The adsorption 
of carbon monoxide and hydrogen, separately and mixed (11% CO), 
by (a) copper and (b) copper containing 0-2% of palladium, was 
determined at 0°, room temperature, and 100°. This was made 
possible by the development of a method of analysis of the gas 
mixture giving an accuracy of 0-1°% with only 1-3 c.mm. of the gas. 
The method depends on the measurement of the thermal con- 
ductivity. The adsorption of hydrogen is independent of the pres- 
sure down to about 150 mm., indicating that the surface is com- 
pletely saturated, probably with a unimolecular layer, whilst the 
adsorption of considerably more carbon monoxide suggests a 
multimolecular layer. The adsorption from the mixed gases is far 
less than that calculated from the assumption of proportionality, 
and these results are discussed in the light of the authors’ hypothesis 
concerning the adsorption of polar and non-polar molecules. From 
the mixed gases both constituents are always adsorbed, but the 
composition of the adsorbed layer varies continuously with the 
composition and pressure of the surrounding gas and also with the 
composition of the solid. The ratio CO/H, in the adsorbed layer 
obtained with promoted copper compared with that for pure copper 
is in the proportion of 1-20 to 1 at 13° and 760 mm. pressure (cf. 


preceding abstract, 1-32: 1 at 175°). .H. 
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Formation of Hydrogen Iodide by the Silent Electrical 
Discharge. E. Warsura (Z. Physik, 1924, 21, 372—380).— 
Experiments have been carried out to determine the rate of form- 
ation of hydrogen iodide in the Siemens ozone tube at different 
temperatures, namely, room temperature, 30°, and 40°. The 
alternating current used had a frequency of about 50. A stream of 
pure hydrogen was passed through a U-tube containing iodine kept 
at constant temperature. It thus became charged with iodine 
vapour and was next passed through the Siemens tube. The 
hydrogen iodide formed, and part of the remaining iodine were ab- 
sorbed by water, and the rest of the iodine by potassium iodide. 
The fraction of iodine transformed into hydrogen iodide increases 
with increasing strength of current and with diminishing rate of 
flow of the gas, but reaches a limit at approximately 90%, when the 
velocity of formation of the iodide equals the velocity of decom- 
position. The fraction of a gram-molecule of gas formed per 
coulomb of electricity has been calculated and is found to be of the 
same order as the amounts of oxygen (to form ozone), ammonia, and 
carbon dioxide which are decomposed per coulomb. The number 
of collisions between positive ions of molecular size and the gas 
molecules in the formation of ozone is found to be of the same 
order as the number of oxygen molecules decomposed. M. S. B. 


Yield of Photochemical Reactions with Complex Light. 
M. Papoa and N. Vita (Gazzetta, 1924, 54, 147—156).—The authors 
have investigated (1) the oxidation of hydrogen iodide, and (2) 
the reaction, 2FeCl, -+- H,C,0, = 2FeCl, + 2HCl + 2CO,, when 
these reactions are effected by the light from an arc lamp both before 
and after passage through various light-filters. For reaction 
(1) the sum of the effects produced by the blue, red, green, and violet 
zones is 3-17 times the effect produced by the unfiltered light. 
For reaction (2) in the absence of a catalyst, the spectral region over 
which the action takes place is somewhat limited, but the sum of the 
effects obtained in the blue and violet regions is 1-123 times that of 
the white light. In presence of quinine hydrogen sulphate, the zone 
of active radiations is widened and the total action in blue, green, and 
violet lights is 2-125 times that in the white light. Experiments 
with Eder’s solution give analogous results. 

Possible explanations for the above observations are ee 


Metal to Glass Joint. H. N. Ripyarp (J. Amer. Chem. Soc., 
1924, 46, 287—-290).—-By coating a glass, silica, or porcelain tube 
with a mirror of platinum and then dipping this platinised end 
momentarily into a molten lead bath, a closely adhering film of lead 
is obtained on the glass. This lead-coated glass tube can readily be 
soldered into a suitable metal tube. Joints made in this way will 
hold a vacuum of 10 mm. at temperatures up to 150° for some 
days and up to 10-6 mm. for short periods. Bm. T. 


Laboratory Gasometer. R. ScuiErER (Chem.-Zig., 1924, 48, 
160—161).—A laboratory gasometer adapted for continuous work- 
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ing consists of two 3500 c.c. graduated Woulfe’s bottles each having 
three necks and connected in such a way that the gas can be passed 
into either bottle as desired. The gas displaces the water from 
one bottle and measures it in the other, and the same water is used 
continually, so that no error is introduced by reason of the solubility 


of the gas, and the pressure is always that of the atmosphere. 
A. R. P. 


Bifilar Quartz-fibre Manometer. A. (J. Amer. 
Chem. Soc., 1924, 46, 680—681).—The behaviour of the bifilar 
quartz-fibre manometer (A., 1923, ii, 612) at low pressures has shown 
the ineffectiveness of the gold-leaf trap. The substitution of a plain 
trap cooled to — 25° reduces the damping by condensation of mercury 
vapour. The temperature of the gauge need not be known when it 
is used in the lower range, although when used for measuring 
pressures in systems at different temperatures a correction for thermal 
transpiration must be made. At higher pressures, the viscosity of 
the gas influences the results, but a calibration curve for one tem- 
perature can be adapted to another by simple displacement. In 
the previous work (loc. cit.) the pressure was never high enough to 
be affected by this correction. = & 4 


A Six-prism Glass Spectrograph, and a Neutral Wedge. 
J.S. Foster (J. Opt. Soc. Amer., 1924, 8, 373—379).—Constructional 
details are given of a spectrograph of which the dispersion can be 
varied by using any number of prisms from one to six. A maximum 
dispersion is attained of 2A. per mm. in the violet. A neutral 
wedge is described which is used with the spectrograph for comparing 
the intensities of spectral lines. Methods of determining the 
density of the wedge for different wave-lengths are discussed, and 
owing to difficulties encountered in maintaining a constant discharge 
through a vacuum tube, a method utilising a continuous spectrum 
is adopted. S. B. 


Tri-colour Mixing Spectrometer. F. Aten (J. Opt. Soc. 
Amer., 1924, 8, 339—341).—A description of a new instrument 
combining features of the Helmholtz colour-mixing and the Hilger 
wave-length spectrometers. Mixtures of two or three colours can 
be made, and the wave-lengths and intensities of the components 
controlled and measured. 


Iron—Mercury Calorimeter. F. H. Scuorrerp (J. Scient. 
Instr., 1924, 4, 141—144).—The calorimeter is designed for specific 
heat measurements on materials of low conductivity which react 
with water, and consists of an iron block with a hole into which 
the hot specimen is dropped from a furnace. Rapid interchange of 
heat between the block and specimen is secured by flooding the hole 
with mercury. S. B. 


Radium Balance. L. H. Ciark (J. Scient. Insir., 1924, 1, 
137—141).—An apparatus for simple and rapid determinations of 
radium. Two insulated chambers are maintained at a constant 
difference of potential. An insulated electrode entering both 
12*—2 
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chambers makes electrical connexion between them. The 
chambers are exposed simultaneously, one to the y-radiation from 
the radium under examination, the other to the «-radiation from a 
very small mass of radium. ‘The two consequent ionisation currents 
cause the potential of the insulated electrode to rise to a steady 
value, when a balance is set up. A gold leaf indicator is attached 
to the electrode. The accuracy attained is of the order of 20 


Lecture Experiments to Show the Inflammability of 
Hydriodic Acid and Hydrogen Sulphide. G. G. Lonemnescu 
and C. N. Turoposivu (Bul. Soc. Roména Stiin., 1923, 26, 19—20).— 
A small portion of a thick paste of potassium permanganate 
and sulphuric acid, on the end of a glass rod, is introduced 
into a vessel completely full of hydriodic acid, when the latter 
immediately takes fire with incandescence and liberation of violet 
fumes of iodine. A similar method may be used to illustrate the 
inflammability of hydrogen sulphide. An alternative experiment 
with hydriodic acid consists in passing a stream of chlorine through 
a glass tube into the vessel containing the hydriodic acid, when the 
latter at once takes fire. W. H-R. 


Diffusion Gas Electrode. A. Scumip (Helv. Chim. Acta, 
1924, 7, 370—373).—A gas electrode for use as a hydrogen electrode 
in a hydrogen-chlorine cell consists of a hollow, porous carbon 
support on which is deposited a skin of electrolytic platinum. The 
platinum, although having a smooth metallic appearance, has 
microscopic pores, impervious to liquids but permeable to gases. 
The gas passes from the inside of the carbon support through the 
platinum skin by capillary diffusion and forms a true solution at 
the active metal surface. The activity of such an electrode is so 
high that it is not polarised even by hres halogen in the solution. 
Using this electrode for hydrogen and a similar carbon electrode, 
without the platinum surface, for chlorine, hydrochloric acid free 
from chlorine can be produced continuously. The potential of the 
hydrogen-chlorine cell, measured with this apparatus, is 1-360 volt, 
of the hydrogen-bromine cell 1-080, and of the hydrogen-iodine cell 
0-54 volt, at 20° against a normal solution of the corresponding acid. 
The temperature coefficient of the potential between 0° and 80° for 
these three cells is — 0-0010, except in the interval 20—40° for the 
bromine and iodine cells, when it has only one-fourth of ‘<< -_ 


Derivation of the Word ‘‘ Mercaptan.’’ T. S. PaTrEerson 
(Chem. and Ind., 1924, 43, 196—198).—Zeise discovered mercaptan 
about the year 1824 and gave this name to the substance; he 
derived it from corpus mercurium captans (J. pr. Chem., 1834, 1, 
186), and not from corpus mercurio aptum. W. P.S. 
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Inorganic Chemistry. 


Solubility of Helium and Hydrogen in Heated Silica Glass 
and the Relation of this to the Permeability. G. A. WrtL1ams 
and J. B. Frereuson (J. Amer. Chem. Soc., 1924, 46, 635—639 ; 
cf. A., 1922, ii, 841).—The relative rates of effusion of hydrogen 
and of helium through silica glass are not in accordance with the 
law of Graham and Bunsen. Measurements of the increase of 
pressure observed on heating silica glass which had absorbed helium 
or hydrogen indicate that the solubilities of these gases differ but 
slightly (cf. A., 1915, ii, 319), showing that solubility differences 
do not influence the rates of effusion of these gases through silica 
glass. The dependence of permeability on temperature is shown to 
be similar for many of the cases which have been investigated by 
other workers. 


Periodic Dissolution of Metals in certain Reagents. E. 8. 
HepcEs and J. E. Myers (J. Chem. Soc., 1924, 125, 604—626).— 
A survey of the literature indicates that few examples of periodic 
actions are known, and these are treated as isolated examples. The 
authors have studied a large number of reactions involving the 
liberation of hydrogen by the dissolution of metals in various agents 
by recording continuously the pressure of the gas as it is evolved. 
In all cases examined, the rate of evolution of hydrogen varies 
periodically with time, and it is shown conclusively that this is 
essentially part of the chemical change, supersaturation of the 
solution or of the metal with gas playing no part. Generally, the 
wave-length increases throughout the course of the reaction, and the 
peaks of the waves have a practically constant value; the “ pulses” 
are superimposed on the ordinary reaction curve and do not corre- 
spond with alternate periods of activity and passivity of the metal. 
The phenomenon is quite general, and occurs only in the presence 
of a third substance; it appears to be a periodic catalysis of the 
regular reaction. The frequency of the periods is proportional to 
the concentration of the reagent, increases with rise of temperature, 
and is greatly reduced by small quantities of catalytic poisons 
(e.g., a concentration of 1 in 10® of chloroplatinic acid completely 
inhibits the production of waves in the case of aluminium dissolving 
in hydrochloric acid). The quantity of the active substance re- 
quired to produce the periods is exceedingly small. Occasionally 
the reactions normally proceed in a periodic manner, because the 
reaction vessel used may contain the necessary catalyst, but the 
periodic phenomena may be produced at will by the addition of a 
freshly prepared colloid (gelatin or the dye night-blue being very 
reactive), or of a second metallic component which has been suitably 
treated. Thus the case of chromium investigated by Ostwald 
(A., 1900, ii, 730) is simply a particular instance of a very general 
phenomenon. In the first case, the appearance of waves depends 
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on the nature of the vessel employed and on the simultaneous 
presence of certain metals, since in some vessels periods could not 
be produced even by the addition of colloids. Successive heating 
and cooling in a vacuum renders many metals (platinum, palladium, 
gold, silver, copper, chromium, and iron) active, so that the addition 
of any of these metals after treatment makes the system periodic. 
On the other hand, cobalt and nickel are found to be normally 
active and are rendered inactive by the “‘ vacuum—heat ” treatment. 
Platinum can be activated by boiling with aqua regia, strong nitric 
or hydrochloric acid, and by bombardment with cathode rays, and 
copper by scraping the surface heavily with a knife-blade. The 
second metallic component may also be present in the form of an 
alloy with the dissolving metal. It is supposed that all methods 
of activation produce a metastable form, the metal having an amor- 
phous surface after treatment, and the slow crystallisation of this 
amorphous metal corresponds with the dying of the activity. That 
the seat of periodicity is in the second metallic component is de- 
monstrated experimentally by the evolution of hydrogen from a 
solution of chromous chloride in the presence of platinum. Using 
ordinary platinum, the evolution of the gas is quite regular, whilst 
well-developed waves are obtained when active platinum is 
employed. J. W. B. 


Hydrogen Peroxide. IV. Action of the Halogens and 
Halogen Hydrides. 0. Maass and P. G. Hieserr (J. Amer. 
Chem. Soc., 1924, 46, 290—308).—The rate of decomposition of 
hydrogen peroxide by hydrogen chloride was investigated through- 
out all ranges of concentrations. With low concentrations of acid, 
the reaction is unimolecular, oxygen but no chlorine being evolved. 
For any concentration of hydrogen peroxide, however, there is a 
critical concentration of hydrogen chloride above which chlorine 
is simultaneously given off. Here the reaction is no longer uni- 
molecular, the velocity constant being proportional to the concen- 
tration of the undissociated halogen hydride. The following 
reactions are suggested as explaining this result as well as the 
evolution of chlorine: (a2) H,O,+HCl H,0,,HCI; (6) H,0,,HCI 
—> Cl-H,0—OH —> H,0-+HOCI; (c) HOCI+H,0, —> H,0 
+0,+HCl; (d) HOCI+HCl — Cl,+H,0. Similar results were 
obtained with hydrogen bromide; hydrogen fluoride, however, acts 
as a stabiliser. a 


Kinetics of the Photosynthesis of Hydrochloric Acid. A. 
Bertuoup (Helv. Chim. Acia, 1924, '7, 324—328).—The conclusions 
of Chapman (T., 1923, 123, 3062) regarding the course of the 
reaction between hydrogen and chlorine under the influence of 
light are criticised. The results recorded by Chapman agree well, 
for low concentrations of hydrogen, with the semi-molecular 
equation k=2[(a—zx,)!—(a—z2,)]/(t,—t,) and fare therefore in 
agreement with the theory of this reaction suggested by Nernst 
(A., 1919, ii, 208). E. H. R. 
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Photochemical Reaction between Bromine or Iodine and 
Potassium Oxalate. A. BrertHoup and H. BreLienort (Helv. 
Chim. Acta, 1924, '7, 307—324).—The reaction between iodine and 
potassium oxalate has been studied both in darkness and in white 
light by Dhar (A., 1916, ii, 237; T., 1917, 111, 707; 1923, 123, 
1856), but some of his results are conflicting. Determinations made 
at 78° in the dark show that the velocity of the reaction varies 
inversely as the concentration of potassium iodide. This result 
can be explained if it is assumed that there is an equilibrium between 
iodine, I,, and the ions I’ and I,’, [I,][I’]/{I,/]=K. The concen- 
tration of I, is then inversely proportional to that of the ions I’, and 
the influence of the iodide is explained if only the molecules I, are 
active. Measurements were made under the influence of artificial 
light at 40°. The reaction velocity in the light is proportional to 
the concentration of potassium oxalate. All wave-lengths from the 
violet to the red are active; the activity of the red end of the 
spectrum was unexpected. Comparative experiments were made 
with blue light filtered through an ammoniacal copper sulphate 
solution and with red light filtered through an aqueous iodine 
solution. With blue light, there is almost total absorption, and with 
red light very little absorption. The reaction velocity in blue light 
is inversely proportional to the square root of the concentration of 
iodine, the reaction being therefore of the order — 4, whilst in red 
light the velocity is proportional to the same square root, the 
reaction being of the order } (semi-molecular). In white light, the 
reaction follows neither of these courses, although Dhar (loc. cit.) 
found the reaction under these conditions to be semi-molecular. 
In both blue and red light, as in the dark, the velocity varies in- 
versely as the concentration of iodide. The thermal coefficient 
between 25° and 40° is practically the same for blue light (3-04) 
and red light (3-10). The above facts indicate that the reaction 
does not follow Einstein’s law of the photochemical equivalent. 
A reaction of the order — 4 seems not to have been previously 
observed. The observed orders of the reaction under the different 
conditions can be accounted for by applying the theory put forward 
by Nernst (A., 1919, ii, 208) to explain the photosynthesis of hydro- 
chloric acid. It is assumed that the light activates molecules of 
iodine, eventually decomposing them into atoms which react with 
the oxalate thus: C,0,”-+I=C,0,’+ I’. The departure from 
Einstein’s law may be accounted for by the regeneration of atomic 
iodine by the reaction C,0,’ + I, = 2CO,+I'+ 1. The velocity 
of the reaction, in both blue and red light, is proportional to the 
square root of the intensity of the light. The reaction in blue light 
is expressed by the equation d[I,]/dt=KI,t . [K,C,0,]/[I][1'], and 
in red light by d[I,]/dt=kI,! . [K,C,0,][1;]/[1'], where Jo is the 
—— of illumination and [I,] the concentration of iodine after 

ime 

The velocity of the reaction between bromine and potassium 
oxalate in the dark is proportional to the concentration of bromine 
and inversely proportional to that of the potassium bromide. The 
temperature coefficient between 0° and 11-5° is 5-99. The photo- 


| 
a 
| 
4 
| 


ii. 328 ABSTRACTS OF CHEMICAL PAPERS. 


chemical action is delayed in presence of ammonium ions, although 
this is not the case with iodine. In white light, with relatively 
concentrated solutions of bromine, the reaction velocity is constant 
(zero order), and proportional to the concentration of oxalate. 
Since only light of short wave-length is active, the same result is 
obtained with blue light. With weaker bromine solutions, the 
reaction is approximately semi-molecular. The velocity is little 
affected by variations in concentration of the bromide, from which 
it is concluded that not only bromine molecules but the ions Br’, are 
activated by light. E. H. R. 


Sorption of Iodine by Carbons prepared from Paraffin 
Hydrocarbons, Carbon Dioxide, Aromatic Hydrocarbons and 
Derivatives, and from the Products of Oxidation of Wood 
Charcoal with Fuming Nitric Acid. J. B. Firrn, W. Farmer, 
and J. Hiason (J. Chem. Soc., 1924, 125, 488—492; cf. A., 1923, 
ii, 129).—The relative density (by the water displacement method) 
and the volume occupied by 1 g. of each carbon (dried at 120°) 
were determined. The results indicate that carbons prepared 
under defined conditions from various carbon compounds approxi- 
mate to definite activity values, and that there appears to be no 
direct relation between the activity of the carbon and the molecular 
complexity of the original carbon compound. The presence of 
nitrogen, sulphur, and halogens makes scarcely any difference in 
the activity of the carbon or else reduces its activity value to about 
one-half (cf. Knecht, A., 1911, ii, 471). The preparation of a highly 
active carbon from wood charcoal by means of fuming nitric acid is 
described. J. W. B. 


Equilibrium between Iodine and Barium Iodide. J. N. 
Pearce and W. G. Eversoxe (J. Physical Chem., 1924, 28, 245— 
255).—By studying the distribution of iodine between carbon 
tetrachloride and aqueous solutions of barium iodide, the authors 
have tried to determine the nature of the polyiodides formed in 
solution. Concentrations have been determined on the basis of 
mols. per 1000 g. of solvent, instead of on the volume basis as by 
previous investigators (Jakowkin, A., 1894, ii, 271; 1896, ii, 295). 
The distribution ratio of iodine between carbon tetrachloride and 
water at 25° is thus found to be 52-5. Four different constants have 
been calculated assuming the following equilibria between the iodide 
and iodine in solution: (1) BaI-I,; == BalI,+I, (Herz and Kurzer, 
A., 1910, ii, 1045); (2) Bal-I, Bal, (3) Ball, — 
Bal,+2I, (Jakowkin, loc. cit.) ; (4) Bal,-I, == Bal,+-4I,. The value 
of the equilibrium constant /,, based on assumption 3, is found to be 
practically constant between the limits of iodide concentration of 
0-02 to 0-14 mol. per 1000 g. of water, and of iodine 0-004 to 0-09. 
Apparently, for solutions unsaturated with iodine, the compound 
Ba(I,), is practically the only polyiodide present. 

easurements of the solubility of iodine in solutions of barium 
iodide up to concentrations of about 1-2 mols. per 1000 g. of water, 
have also been made. The calculated values of the above four 
equilibrium constants, assuming that the uncombined iodine in the 
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solution is equal to the solubility of iodine in pure water, i.e., 
0-001329 mol. in 1000 g. (cf. Bray and Mackay, A., 1910, ii, 820), 
are considered to indicate that, in concentrated solutions of barium 
— saturated with iodine, some penta-iodide, Ba(I;),, is also 
formed. 

The work of Parsons and Corliss (A., 1910, ii, 1061) on the non- 
existence of polyiodides in solution is criticised. M. S. B. 


Oxidation of Hydrogen Iodide in the Dark and in the Light. 
C. WiInTHER (Z. physikal. Chem., 1924, 108, 236—274).—A repeti- 
tion of earlier work (A., 1920, ii, 427), greater accuracy now being 
attained. The light absorption of solutions containing potassium 
iodide and hydrochloric acid is measured photographically (A., 
1923, ii, 519); substitution of the acid by an equivalent amount of 
potassium chloride has no effect. With increasing concentration 
of the iodide, absorption in the long wave band increases and in 
the short wave band decreases. With increasing iodine concen- 
tration the absorption decreases considerably over all wave-lengths. 
The velocity of oxidation of acid potassium iodide solution in the 
dark increases with increasing iodine concentration; this points to 
two simultaneous reactions : (a) oxidation of the iodide ions (practic- 
ally constant velocity constant, k) and (b) oxidation of the tri-iodide 
ions, k, here depending on the concentration. The total velocity 
is then given by 6éc/st=k+k,c. The temperature-coefficient 
depends largely on the composition of the solution. In presence of 
radiations of wave-lengths ranging from 436 to 254yp, the velocity 
of oxidation increases with increase of radiation energy up to a 
certain point, after which it remains constant. 

To explain the results, it is assumed that in each second a fixed 
fraction of the molecules is in such a state that it can absorb only a 
certain wave-length; the fraction is calculated from the experi- 
mental results to be 1/3000 per second in approximately N-solution 
(N-potassium iodide+N-hydrochloric acid) for 366yp. In 50 
minutes all the molecules will have assumed this state. It is then 
shown that in one experiment each molecule absorbed about 8-2 
quanta. It is further supposed that only those tri-iodide ions which 
have absorbed one quantum give rise to free iodine, those absorbing 
two quanta or more being not activated thus. The photochemical 
induction factor K (number of iodide ions oxidised by activated 
tri-iodide ions per 5 c.c.) is independent of the total energy and 
is given by an expression which agreed with observed values except 
in the case where the concentration of potassium iodide was varied ; 
this discrepancy is thought to be due to more than experimental 
error. Expressions for the velocity constants k and k, fitted the 
results fairly well. 

The ratio k,/K gives the fraction of active tri-iodide ions formed 
per minute (in the dark), and this is tabulated for varying concen- 
trations of oxygen, hydrochloric acid, and potassium iodide at 
20° and 30° on the assumption (not quite correct) that K is inde- 
pendent of the temperature. It is inferred from the figures that 
this ratio is independent of the oxygen and acid concentration, 
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but increases with the iodide concentration. The variation of 
absorption with iodide concentration is shown to depend on the 
energy partition between the tri-iodide ions, but acid, oxygen, and 
iodine concentration has no effect on this partition. 

The principles discussed are applied to other photochemical 
reactions, é.g., the decomposition Pp ozone mixed with nitrogen, 
oxygen, or helium (A., 1913, ii, 652; T., 1923, 123, 2767), and 
the slow oxidation of phosphorus (A., 1895, ii, 213). S. K. T. 


Structure of Oxygen. H. Corzins.—(See ii, 297.) 


Properties of Colloidal Sulphur. G. Rossi (Koll.-Z., 1924, 
34, 20—23).—The coagulating action of electrolytes towards a 
solution of colloidal sulphur and the adsorption of the coagulating 
electrolytes is dependent on the quantity of the electrolytes, 
sulphuric acid, and sodium sulphate present. The amount of 
adsorption of a crystalloid is proportional to the quantity present. 
The adsorption in sulphur solutions which contain less sulphuric 
acid and sodium sulphate is greater than in solutions which have not 
been dialysed. J. F.S. 


Reaction of Sulphur with Alkali and Alkaline Earth Hydr- 
oxides in Aqueous Solutions. H. V. Tartar and C. Z. DRAvEs 
(J. Amer. Chem. Soc., 1924, 46, 574—581).—When sulphur is boiled 
for a short time with N-sodium hydroxide solution the polysulphides 
formed are slightly higher than the trisulphide. Long boiling with 
excess of hydroxide reduces these to disulphides; this reduction 
is less rapid for more dilute hydroxide solutions. Continued boiling 
reduces the disulphides very slowly to monosulphides. Similar 
results hold for solutions of potassium and barium hydroxides, the 
composition of the polysulphides depending on the initial concen- 
tration of the hydroxide and on the duration of the reaction period. 
The reaction is hence probably ionic : (i) 30H’+-4S —> 28’"+8,0,”+- 
3H’; (ii) 8+S”—=8,”, (iii) S+-8,” —=8,”, ete. It is shown that 
potassium disulphide and not the trisulphide (A., 1914, ii, 269) is 
the stable form in presence of excess of alkali. Further boiling 
appears to reduce the di- to the mono-sulphide, although much 
more slowly. The ratio of the monosulphide sulphur to the thio- 
sulphate sulphur is always slightly below unity. 

For the determination of the secnsaclintile equivalent of the 
9 ay 90" the following method was devised. To 50 c.c. of a 

orax—boric acid buffer 0-1N-iodine solution was added in excess 
above the monosulphide sulphur equivalent of the solution. The 
latter was then added with constant stirring and the excess iodine 
titrated with thiosulphate as usual. 8. K. T. 


Vapour Pressures of Fuming Sulphuric Acid and their 
Application to the Problem of the Absorption of Sulphur 
Trioxide. J. W. McDavip (J. Soc. Chem. Ind., 1924, 43, 57— 
6lt).—The vapour pressure of fuming sulphuric acid containing 
from 0 to 45% of free sulphur trioxide has been determined for 
temperatures between 40° and 90° and, the results are reproduced 
in graphical and tabular form. Across the graph of the vapour- 
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pressure curves a number of horizontal lines denoting the percentage 
concentration by volume of sulphur trioxide corresponding with the 
pressures in mm. of mercury have been drawn, so that it is possible 
to read off directly the maximum strength of fuming sulphuric that 
can theoretically be produced from any gas at any temperature 
within the range given above. These data indicate the number 
of absorption vessels required for complete absorption of sulphur 
trioxide from the gases issuing from the contact plant. The course 
of the absorption depends on the total weight of sulphur trioxide 
entering the apparatus in a given time, its concentration in the 
gas entering the system, the strength of the fuming sulphuric 
acid being produced, the strength of the acid fed into the last 
absorption vessel, and the temperature. A. R. P. 


Stability of Thiosulphuric Acid in the Presence of Fuming 
Hydrochloric Acid. Preparation of Solutions of Thiosul- 
phuric Acid. J.C. Gm and J. Beato (Anal. Fis. Quim., 1924, 
22, 84—91).—(See this vol., ii, 104.) G. W. R. 


Determination of the Specific Gravity of Solutions of 
Ammonia. N. J. Price and C. 8. L. Hawkins (J. Soc. Chem. 
Ind., 1924, 43, 113—117r).—The specific gravities of ammonia 
solutions from d 0-875 have been determined in a weighing pipette 
designed to be used both as a weighing bottle and as a specific 
gravity bottle. Over the range d 0-880 to 0-885 the figures are 
lower than those of Lunge (A., 1890, 107), the maximum difference 
being about 0-33% NH;. For weaker solutions the values are 
slightly higher than those of Lunge. The linear relationship which 
exists between the specific gravity and ammonia content at low 
specific gravities changes to a curvilinear one at about a point 


corresponding to NH;,3H,0. 


Ammonia Equilibrium at High Pressures. A. T. Larson 
(J. Amer. Chem. Soc., 1924, 46, 367—372; cf. this vol., ii, 104). 
—The equilibrium values for the reaction N,+3H, — 2NH, at 300, 
600, and 1000 atmospheres and at temperatures of 450°, 475°, and 
500° have been determined, the following values for the percentage 
amount of ammonia at equilibrium being observed: at 300 atm., 
450°, 35:5; 475°, 31-0; 500°, 26:2; at 600 atm., 450°, 53-6; 475°, 
47-5; 500°, 42:1; at 1000 atm., 450°, 69-4; 475°, 63-5. The 
equilibrium constants are shown to increase with increase of pres- 
sure. The empirical formule for calculating the percentage of 


ammonia at equilibrium have been extended up to 1000 ~_ . 


Catalytic Decomposition of Nitroamide and its Physico- 
chemical Significance. J. N. Brénstep and K. PEDERSEN 
(2. physikal. Chem., 1924, 108, 185—235).—Nitroamide is a weak 
acid and the simplest explanation of its decomposition in alkaline 
solution is to assume the spontaneous decomposition of the ion 
HN,0,’ —> OH’+N,0. All substances having basic properties 
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catalyse the reaction; the decomposition is now studied with acid 
anions, aniline, etc., as basic catalysts. 

The nitroamide, prepared from nitrourethane (Thiele and Lach- 
mann, A., 1896, ii, 207), was decomposed by shaking with the 
catalyst, the nitrous oxide evolved being collected. 

From the results obtained with various catalysts (mineral and 
organic acids, organic bases, aquo-compounds, etc.), equations 
showing the progress of the decomposition are deduced, on the 
assumption that the reaction is partly spontaneous and partly 
catalytic, and the velocity constants have been calculated. Methods 
are suggested for the use of nitroamide for determining the degree 
of hydration of the metal in aquo-compounds, and for calculating 
the dissociation constants of weak acids. 8. K. T. 


Chemi-luminescence in the Oxidation of Phosphorus. 
A. PETRIKALN.—(See ii, 289.) 


Hypophosphorous Acid. VI. Reaction with Chromic Acid. 
“A. D. (J. Chem. Soc., 1924, 125, 564—575).—Although 
this reaction is comparatively slow, no information on the part 
played by the active form was obtained (cf. T., 1920, 117, 1322). 
The measurable reaction is between the dichromate ion and the 
active hypophosphorous acid which is derived from 1 mol. of the 
normal form, is unimolecular with regard to each reactant, and 
does not involve hydrogen ions. It may be represented: Cr,0,”+ 
H,P0,—H,PO,+Cr,0,”, thus postulating the existence of a quin- 
quevalent chromium ion (cf. Luther and Rutter, A., 1907, ii, 555), 
which then reacts rapidly with more of the hypophosphorous acid 
in either its active or normal form: Cr,0,”+2H,PO,+8H°=2Cr"-+ 
2H,P0O,+4H,O. The intermediate compound is extremely reactive, 
and it can oxidise the very stable normal form of hypophosphorous 
acid, which resists the action of many reagents that oxidise the active 
form. The velocity coefficients obtained for the reaction vary 
inversely as the one-seventh power of the initial concentration of 
the chromic acid, and it is suggested that over a considerable range 
of concentration its activity coefficient may be represented empiric- 
ally in this manner. Confirmatory evidence is obtained that it is 
the undissociated molecule of hypophosphorous acid that gives rise 
to the active form (cf. Lowry, A., 1923, ii, 313). The decrease in 
the velocity coefficient caused by considerable excess of chromic 
acid is attributed to the activity coefficient, which in solutions of 
high ionic concentration falls off rapidly. 

A considerable error is caused by the presence of hypophosphorous 
acid when ferrous salts are titrated with potassium dichromate, 
and a possible cause is suggested. Certain points affecting the 
delicacy of the end-point of the reaction are also ae . 

W. B. 


Action of Arsenic Trioxide in Water Solution on certain 
Metallic Hydroxides. L. G. Story and E. ANDERSON (J. Amer. 
Chem. Soc., 1924, 46, 533—539).—The absorption of arsenic trioxide 
by calcium, barium, lead, or magnesium hydroxides in water was 
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examiaed. The attainment of equilibrium required from 3 days 
at 99° to more than a week at lower temperatures. 

In the system calcium hydroxide—arsenious oxide—water, when the 
concentration of the arsenic trioxide is equal to or greater than 
0-06 g. per 100 c.c. (i.e., 0-07 g. at 50° and 0-078 g. at 99°) the meta- 
arsenite, Ca(AsO,),, is formed. At lower concentrations, the basic 
compound, OH-CaAsQ,, is produced. Similar results were obtained 
with barium, the two arsenites, OH-BaAsO,,2H,O (up to 0-6 g. of 
arsenic trioxide per 100 c.c. solution) and 2Ba0,3As,0,,4H,O, 
being formed. With lead, a meta-arsenite, Pb(AsO,),, was detected ; 
a basic compound may also be formed at lower concentrations. No 
arsenite was formed by magnesium hydroxide; 1-035 g. of the 
latter absorbed 0-12 g. of arsenic trioxide from aqueous solutions, 
irrespective of the concentrations of the latter. 8. K. T. 


Distillation of Arsenious, Antimonious, and Stannic 
Chlorides. W. (Jesterr. Chem.-Zig., 1924, 27, 24).— 
Arsenic and antimonic chlorides may be reduced to the tervalent 
state by means of pyrogallol, but hydrobromic acid appears to be 
the most satisfactory reducing agent. Distillation with a large 
excess of hydrobromic acid on the water-bath while passing a 
current of carbon dioxide through the solution effects a satisfactory 
separation of arsenic from a solution containing antimonious and 
mercuric chlorides; in the absence of these substances the temper- 
ature may be raised to 130° with a corresponding decrease in the time 
required for the distillation. Both antimonious and stannic chlorides 
may be distilled from solutions containing strong sulphuric acid if 


47°% hydrobromic acid is continually dropped into the ~—. 


Constitution of Arsenic Trisulphide Sols. W. Pav. and 
A. Semmuer (Koll.-Z., 1924, 34, 145—155)—The hydrogen-ion 
content of arsenic trisulphide sols, freed from excess of hydrogen 
sulphide by a current of hydrogen, has been determined (a) from 
the electrical conductivity of the sol assuming the mobility of the 
colloid anion to be 50, and (b) by conductometric titration with 
barium hydroxide solution. The two methods give the same value 
for sols which have stood for several days, but freshly prepared or 
freshly dialysed sols have a lower conductivity than would be 
expected from the figure obtained by the barium hydroxide titration. 
Such sols increase in conductivity on keeping. Dialysis of a sol 
gave first a sharp decrease in conductivity followed by a slow 
increase; these phenomena are ascribed to a slow ionisation of the 
colloid. By precipitating a sol with barium chloride and determin- 
ing the barium in the filtrate and washings, it was found that four 
equivalents of barium are present in the precipitate for each 
equivalent of hydrogen ion found in the sol. The colloid is regarded 
as having the constitution (xAs,S,,H,As,S,,HAs,S,)H’, only one 
of the hydrogen atoms being ionised in solution, but all four being 
a on precipitation (cf. Bhatnagar and Rao, A., ag ii, 
. bo. 
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Arc Spectrum of Silicon in relation to Spectrographic 
Analysis. C. PorLEezza.—(See ii, 345.) 


Sol of Silicic Acid, and its Preparation. R. Scuwarz 
(Koll.-Z., 1924, 34, 23—29).—The solubility of silicic acid, prepared 
from silicon tetrafluoride, has been determined in ammonia solutions 
of various concentrations between 0-001N and 10:3N at 25°. The 
peptising action of the ammonia makes itself noticeable at a con- 
centration of 0-001N; for 3N-ammonia the amount of dissolved 
silicic acid lies between 63-4°% and 67-4% for different specimens 
of the gel. Between the concentrations 3N- and 6N-ammonia the 
solubility does not change materially, and from this concentration 
upwards the solubility decreases. Attempts to titrate silicic acid 
with ammonia by the conductivity method failed to give an end-point. 
Sols of silicic acid can be prepared by allowing a solution of silicic 
acid in ammonia to evaporate slowly over dilute sulphuric acid. 
The properties of such a sol are compared with those of silicic acid 
sols prepared by other methods. J. F.S. 


Spectrum of Ionised Carbon. A. FowLerR.—(See ii, 285.) 


Active Charcoal. II. Activity and Content of Foreign 
Atoms. O. Rurr and E. Houtreip (Koll.-Z., 1924, 34, 135— 
139).—The hypothesis previously put forward (A., 1923, ii, 411) 
that the activity is proportional to the content of certain foreign 
atoms, e.g., oxygen and nitrogen, has been tested further. The 
influence of temperature on the activity is connected with the 
type of chemical change which takes place when the activating 
gas comes into contact with the charcoal. Thus with water vapour 
as activating agent at 500°, only carbon dioxide is evolved, the 
hydrogen formed being adsorbed by the charcoal, which is inactive. 
At 850°, carbon monoxide, carbon dioxide, and methane are pro- 
duced and an active charcoal is formed. Increasing the velocity 
of the stream of nitrogen which carries the activating gas gives 
an enhanced activity, since the products of the reaction are 
removed more completely, and for the same reason, under constant 
experimental conditions, a greater activity is found for charcoal 
prepared in a horizontal tube than in the same tube in a vertical 
position. The analyses previously quoted are seriously in error 
owing to the presence of adsorbed air in the charcoal. New methods 
give results which show that the earlier hypothesis can no longer 
be maintained. Thus a Merck’s blood charcoal of high activity 
retained its activity when heated for 4 hours in a vacuum, although 
the oxygen content fell from 2-5% to 1:2%, and for other charcoals 
it is not possible to correlate the activity with the oxygen or 
nitrogen content. . 


Structure of Neon and Argon. H. Corttins.—(See ii, 297.) 


Compressibility of the Alkali Salts. E. Samruns (Bull. Soc. 
chim. Belg., 1924, 33, 17—57).—By means of the piezometer the 
coefficients of compression of the halogen salts of the alkali and 
alkaline-earth metals and of cadmium and lead chlorides have 
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been determined. In the case of the alkali metals, the coefficient 
of compression increases from lithium to rubidium, decreasing, 
however, for the cesium salts. With the alkaline-earth metals, 
on the other hand, the compressibility of the salts decreases with 
increase in the atomic weight of the metal. In the case of any 
one metal, the compressibility decreases in the order iodide, 
bromide, chloride. Rubidium bromide and iodide and cesium 
bromide have two coefficients of compression, showing that these 
salts exist in two modifications with different affinities. Under 
ordinary pressure, the more compressible form is stable at high 
temperatures; the other modification, stable at the ordinary 
temperature, has a low coefficient of compression. The coefficient 
of the first modification increases with the pressure. R. B. 


Viscosity of Binary Mixtures of Sulphuric Acid, Potassium 
and Sodium Hydroxides. L. J. Smvon (Compt. rend., 1924, 
178, 1076—1079).—Measurements have been made of the viscosity 
of solutions containing various proportions of acid and alkali of a 
constant total molecular concentration. In the case of acid and 
sodium hydroxide, the minimum value of the viscosity is found to 
correspond with the formation of NaHSO,; in the case of potassium 
hydroxide with that of K,SO,. Rubidium is in this respect similar 
to potassium. The viscosities of mixtures of sodium and potassium 
hydroxides are slightly less than the mean of the viscosities of the 
constituents, A. B. H. 


Decomposition of Potassium Chlorate and its Catalysis by 
Potassium Chloride. C. E. Orro and H. S. Fry (J. Amer. 
Chem. Soc., 1924, 46, 269—276).—The kinetics of the reactions 
(1) 4KC1O,=3KCI10,+ KCl and (2) 2KCl1O,=2KC1+-30,, which occur 
when potassium chlorate is heated have been investigated by an 
experimental method similar to that previously described (A., 
1923, ii, 474). Reaction (2) is unimolecular. With reaction (1), 
the velocity of the transformation at constant temperature increases 
as the reaction proceeds, and this increase is due to the catalytic 
action of potassium chloride (cf. A., 1903, ii, 645); dy/dt= 
K,c(a—x) where c=concentration of the potassium chloride, and 
(a—x) that of the potassium chlorate. In the decomposition of 
the chlorate, no chlorine was evolved. BR. TF. 


Cosmic Clouds of Calcium and Sodium. B. Gzrasrmovié 
(Nature, 1924, 113, 458—459)—The most probable explanation 
of the existence of cosmic clouds of calcium and sodium is that 
due to Saha (ibid., 1921, 107, 488); the position is, however, 
modified by the discovery, apparently incomprehensible from the 
point of view of the quantum theory, that in the spectra of helium 
stars there are not only the stationary lines H and K, but also 
the sodium D lines. A theory is put forward to account for this 
observation. A. A. E. 


Production of Large, Clear, Cubical Crystals of Sodium 
Chloride. W. E. Gipps and W. Crayron (Nature, 1924, 113, 
492—493).—Brine containing 0:1% of sulphuric acid and 0-1% 
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of lead nitrate, maintained at 75° in a silica pan, will in 12 hours 
yield brilliantly clear cubes, usually about 6 mm. side, and con- 
taining about 270 parts of lead per million. By further growth 
in the mother-liquor, cubes of 30 mm. side may be a 


Ternary and Quaternary Equilibria in the System: 
NaCl0,-(NH,),SO,-NH,C10,-Na,SO,-H,O at 60° and 25°. 
F. A. Freetu (Dissertation, Leiden, 1924).—This investigation was 
undertaken primarily with a view to discover the best method of 
preparing ammonium perchlorate from sodium perchlorate. 

The binary systems not previously examined, eng and 
H,O-NH,Cl0,, have been studied. Sodium perchlorate forms a 
monohydrate, the transition point to the anhydrous salt being 
50-8°. The four ternary systems, from which the quaternary 
system is built up, have also been considered. The existence of 
the double salt, Na,SO,,(NH,),S0O,,4H,O, at 25° (Dawson, T., 
1918, 113, 675; Matignon and Meyer, A., 1918, ii, 66, 302), has 
been confirmed, but it is not obtained at 60°. Finally data are 
given for the quaternary equilibria in the reciprocal salt pair at 
the two temperatures considered, and methods are deduced for the 
separation of the different pairs of salts. It is also shown that, 
when equivalent quantities of sodium perchlorate and ammonium 
sulphate interact, sodium sulphate separates out at 60° and 
ammonium perchlorate on cooling. From a study of the quaternary 
diagrams, the author concludes that the preparation of ammonium 
perchlorate by this method is most efficient when the initial solution 
contains equivalent quantities of the salts. The mother-liquor may 
be used to treat further quantities of salt. 

A general rule is given for the preparation of equivalents of 
incompatibles from any reciprocal salt pair. M. S. B. 


Photochemical Studies. II. Reduction of Silver Bromide 
in the Presence of Gelatin. A. RrycouuER (Bull. Soc. chim. 
Belg., 1924, 33, 7—12).—The presence of gelatin prevents the 
reduction of silver bromide in the dark by the three developers 
examined—potassium ferrous oxalate, quinol, and metol—quinol. 
The presence of gelatin inhibits reduction by the oxalate even in 
the light; with quinol, reduction is incomplete even on prolonged 
exposure to the light. In the case of metol-quinol reduction takes 
place in the light even in the presence of gelatin. The gelatin 
appears to form on the silver salt a very thin protective layer 
which can be ruptured by mechanical or actinic means (cf. following 
abstract). R. B. 


Photochemical Studies. III. Reduction of Silver Bromide 
in the Photographic Plate. A. Rrycuirer (Bull. Soc. chim. 
Belg., 1924, 33, 12-—16).—Development of an emulsion before and 
after exposure to the light confirmed the previous observation 
(preceding abstract) that in the dark the gelatin prevents the 
reduction of the silver bromide. (Cf. B., 1924, 356.] R. B. 
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Hydrates of Calcium Oxide. R.T. Hasiam, G. CALINGAERT, 
and C. M. Taytor (J. Amer. Chem. Soc., 1924, 46, 308—311).— 
The solubility curve of calcium oxide in water has been redeter- 
mined, but no evidence was obtained for the existence of the 
dihydrate (cf. Karez, Chem.-Zig., 1898, 22, 38); its attempted 
preparation was also unsuccessful, the monohydrate with up to 
7% of adsorbed water being always obtained. H. T. 


Hydration of Anhydrite. III. G. WerissENBERGER and B, 
Sornt (Koll.-Z., 1924, 34, 40—48; cf. this vol., ii, 109).—The 
influence of a number of electrolytes on the viscosity of anhydrite 
suspensions of various concentrations has been examined. The 
action is to a great extent dependent on the concentration, and 
may be either positive or negative. There exists for each electrolyte 
a concentration at which its action is strongest. The position of 
the maximum is dependent on the temperature, but for a given 
temperature it is constant. J.F.S. 


Preparation of Calcium Persulphate. A. H. ERDENBRECHER 
(Chem.-Ztg., 1924, 48, 189).—The salt may be extracted by means 
of absolute ethyl alcohol from the dried mixture resulting from 
the action of ammonium persulphate on calcium oxide. [Cf. B., 
1924, 377.] x 


Behaviour and Properties of Magnesium Oxide from 
Different Sources. M. Lz Buianc and K. RicuteEr (Z. physikal. 
Chem., 1923, 107, 357—402).—-Magnesium oxide has been prepared 
under identical conditions from light and heavy basic magnesium 
carbonate, normal magnesium carbonate, magnesium ammonium 
carbonate, magnesite, and magnesium nitrate. These starting 
materials were all prepared under reproducible conditions, and 
their chemical composition and relative volumes determined. In 
the conversion of finely crystalline substances into the oxide, the 
external appearance is unchanged, and in cases where sintering 
took place, this is not in relation to the reduction of the mass. 
It is therefore concluded that the microscopic secondary particles 
must be composed of a large number of primary particles, and 
since réntgenographic investigation shows that all forms of mag- 
nesium oxide possess a cube structure, the secondary particles 
must be produced by an aggregation of the primary particles. 
The individual oxides differ much in their relative dry volumes, 
and in the volume under pressure, which indicates that the secondary 
particles and the pores must have very different volumes. The 
stability of the secondary particles is very great. The densities of 
the various specimens differ, and this is attributed to the differences 
in the volumes of the pores. The much greater differences, 
recorded in the literature, between the various specimens are to 
be explained by the incomplete removal of air from the specimens. 
The highest value found for the density, 3-59, agrees well with the 
value calculated from réntgenographic measurements. The active 
surface, as determined by the adsorption of dyes, differs very 
much with various specimens, just as does the adsorptive power. 
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From this it is concluded that the size of the primary particles 
must be different in the different cases, since these determine the 
size of the active surface. The power of hydration of the various 
oxides has been determined. All oxides give an S-shaped hydr- 
ation curve. The velocity of combination with water in the case 
of the oxide from basic carbonates is dependent on the method of 
formation of the basic carbonate. The presence of electrolytes, 
na orm alkalis, during the precipitation, reduces the power of 
ydration. A too long or a too short heating of the precipitate in 
contact with the solution also reduces the ease of hydration. This 
is attributed to the more or less strongly marked coagulation of 
the carbonate particles by the electrolytes. A prolonged washing 
increases the ease of hydration because of an increased dispersion 
produced by this means, whilst the presence of impurities such as 
the sodium and sulphate ions decreases the power of hydration. 
The rate of solution of the oxides in various acids is dependent 
on the size of the external surface of the secondary particles. The 
difference in the rate of solution of the oxides is also found in the 
rate of solution of the hydroxides prepared from these oxides. 
From the smaller rate of solution of the hydroxide in comparison 
with the rate of solution of the oxide, it is concluded that the 
solution of the latter does not take place through the hydroxide. 
The electrical conductivity of saturated solutions of magnesium 
oxide in contact with the solid oxide is greater than the value 
obtained when the solid oxide has been all converted into the 
hydroxide. J. F.S. 


Fractional Crystallisation of Common Lead. R. H. Atxty- 
son (Nature, 1924, 113, 495; cf. A., 1923, ii, 689).—The fractions 
of lead previously obtained have absolute d®® 11-358 and 11-327, 
respectively, the freezing points being identical. Whilst the reality 
of the corresponding differences in the atomic weight is not yet 
beyond doubt, the results for the two fractions fall on the periodic 
atomic volume curve. Similar considerations may apply to 
gallium (cf. Richards and Craig, A., 1923, ii, 495). A. A. E. 


Polymorphous Forms of Lead Oxide. V. KoniscHiTrEr 
and P. ScuerrRerR (Helv. Chim. Acta, 1924, 7, 337—341).—In a 
previous paper, it was suggested that yellow lead oxide is always 
formed from a molecular state of division, that is, from solution 
or from the vapour, whilst the red form is produced by topo- 
chemical reactions (A., 1923, ii, 164). According to this view, the 
two kinds of lead oxide are polymorphic forms, differing in mole- 
cular complexity, but Glasstone (T., 1921, 119, 1689, 1914) con- 
siders that the difference is optical, depending on the state of 
subdivision of the oxide. If this were the case, however, the 
yellow form should be red by transmitted light, which is not the 
case. Examination of the two forms with X-rays shows that 
they are structurally different. Preparations made following Glas- 
stone’s directions are found to be inhomogeneous. His solubility 
determinations, therefore, always gave the same result since he 
determined that of the more soluble form. Appleby (T., 1922, 
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1421, 2129) found different solubilities and densities for the two 
forms. The transition point from red to yellow found by Jaeger 
and Germs (A., 1922, ii, 65) at 587° could not be confirmed. The 
change occurs somewhere in the neighbourhood of this temperature, 
but not the reverse change. The conditions used by Jaeger and 
Germs favour the oxidation of lead oxide to red lead. Glasstone 
claimed that, by heating large crystals of lead hydroxide, 3PbO,H,O, 
yellow lead oxide is obtained, and red from small crystals, but 
experiment shows that the yellow oxide is formed through water 
being retained internally and dissolving the oxide, forming a solu- 
tion from which the yellow form is deposited. When the hydroxide 
is heated in a vacuum so that the water is readily removed, only 
the red, pseudomorphic form is obtained. No structural similarity 
could be found between the hydroxide 3PbO,H,O and the red 
oxide by X-ray examination. E. H. R. 


Light Sensitivity of Cuprous Oxide and Selenium. Y. P. 
Barton.—(See ii, 292.) 


Photo-chemical Properties of Cuprous Oxide. A. GARRISON 
(J. Physical Chem., 1924, 28, 279—284; cf. A., 1923, ii, 728).— 
Conductivity determinations, made to ascertain whether, in view 
of the change of potential of cuprous oxide electrodes under 
illumination, the solubility of cuprous oxide alone in water is 
increased by the action of light, show no difference between the 
values in the dark and in the light. 

It had previously been observed that the potential of a cuprous 
oxide electrode, in 0-1N-potassium sulphate solution against a 
0-1N-calomel electrode, depends on the thickness of the layer of 
oxide covering the copper core, being less negative for a thin layer 
than for a thick one. When a thinly coated electrode is illuminated 
by white light, a positive photo-potential is set up, but this is 
replaced by a negative one, which may become very great, with 
increasing thickness of oxide. This effect is ascribed to the 
diminishing “ concentration ” of metallic copper in contact with 
the electrolyte. If the more heavily coated electrodes be scratched 
the potentials approach those of the thinly coated ones. A repe- 
tition of the conductivity experiments using a fine suspension of 
copper, treated so that the particles are coated with cuprous oxide, 
and therefore comparable with the cuprous oxide electrode, has 
shown a definite increase of solubility of the oxide under the 
influence of light. The conductivity of a copper suspension, with 
a cuprous chloride coating partly hydrolysed to cuprous oxide, is 
reduced by light. 

A positive photo-potential probably results when the electrode 
potential is determined by the reaction Cu’ == Cu+@. This 
happens when solid copper and cuprous oxide are present. A 
negative photo-potential results when the potential is determined 
by the reaction 20” == O,+-40, i.e., when the amount of copper 
is infinitely small. A temporary negative photo-potential may 
also be realised by the reaction Cu’ —> Cu+@ —> Cu”+0. 

It is suggested that, in the cuprous oxide suspensions, a more 
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negative potential is developed, as in the electrodes with the thick 
coating. Thus although, as was shown by the oxidised copper 
suspensions, the solubility of the cuprous oxide is increased by 
light, the positively charged cuprous ions will be prevented from 
leaving the negatively charged particle. The positive photo- 
potential where copper is present would not mask the change in 
conductivity. 

In the system Cu,Cl,-Cu,O—Cu-H,0 the reaction is Cu,Cl,-+-H,0 
eet Sark Cu,0+2H'+2Cl’. The system in the dark will have the 
higher conductivity. 

The results obtained appear to confirm Baly’s theory (A., 1915, 
ii, 440) that the molecular “ force fields ” are opened by radiations 
in the same manner in which they are opened by a solvent. 

M. S$. B. 


Action of Nitrogen Peroxide on Cuprous Oxide. J. R. 
PaRTINGTON (J. Chem. Soc., 1924, 125, 663—665).—The cuprous 
oxide formed in the primary action of nitrogen peroxide on copper 
(cf. this vol., ii, 183) is not a peculiar active form, since the 
anhydrous, ignited crystalline oxide obtained from several sources 
takes up 30% of its weight of nitrogen peroxide in 48 hours without 
any indication of chemical change. There is no change in the 
appearance of the cuprous oxide; no reduction of the nitrogen 
peroxide, and no rise in temperature is observed. The product 
evolves a small quantity of nitrogen peroxide on keeping in a 


closed tube and reacts violently with water. Cuprous oxide has 
no visible action on liquid nitrogen peroxide. J. W. B. 


Hardness of Amalgams of Tin, Lead, Zinc, Cadmium, and 
Copper, and of the Ternary Amalgam Silver—-Tin-Mercury. 
G. TamMann and Q. A. Mansuri (Z. anorg. Chem., 1924, 132, 
65—76).—The addition of mercury to lead, tin, cadmium, and 
zine results in the formation of solid solutions within limits, the 
amalgams formed being harder than the metal. This increase in 
hardness passes through the maximum attained with the following 
weight-percentages of mercury added to the metal named : (1) lead, 
5%; (2) tin, 5-2%; (3) cadmium, 7-6%, and (4) zinc, 25%. With 
copper, the compound CuHg and one of unknown composition are 
formed (Stassfurth, “ Jahrb. philos. Fakultat Gottingen,’ 1922, 57). 
The maximum hardness is attained with about 34% of copper, 
but its magnitude depends on the previous history of the amalgam. 

An alloy of 50% of tin and 50% of silver reaches a maximum 
hardness when approximately 30% of mercury is added. An 
increase in the silver content also increases the hardness. H. T. 


Crystalline Structure of Corundum and Hematite. C. 
Mavueuin (Compt. rend., 1924, 178, 785—787).—If Bragg’s struc- 
tures for corundum and hematite crystals are accepted, the oxygen 
atoms in these substances cannot have the same periodic distribu- 
tion as those of aluminium and iron. An X-ray examination showed 
that the atoms are arranged in two enantiomorphic lattices, one 
right- and one left-handed (cf. A., 1923, ii, 417). E. E. T. 
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Product of the Dehydration of Kaolin. V. Acaronorr and 
W. VERNADSKY (Compt. rend., 1924, 178, 1082—1084).—The 
density of the product obtained by heating kaolin at 450—550° 
was 2-32—2-38. It is homogeneous, soluble in acids, and is con- 
sidered to have the formula Al,Si,O,. A. B. H. 


Arc Spectrum of Iron. F. M. Watrrers.—(See ii, 285.) 


Magnetic Properties of Steel. A.W. Smrrn, E. D. CAMPBELL, 
and W, L. Finx.—(See ii, 293.) 


Desulphurisation of Iron Pyrites. F.C. THompson and N. 
Tittine (J. Soc. Chem. Ind., 1924, 43, 37—46r).—Iron pyrites is 
practically completely desulphurised in dry air between 800° and 
900°; in air saturated with steam the rate of removal of sulphur is 
greater below 650°, and smaller above that temperature, than the 
rate in dry air. In steam alone iron pyrites commences to lose 
sulphur at 380° and the desulphurisation curve then rises steeply 
to 500°, then more slowly to 680°, at which temperature the solid 
phase consists of ferrous sulphide, which, on further heating, is 
oxidised to ferrosoferric oxide, whilst the issuing gases contain 
hydrogen and hydrogen sulphide. Below 900° carbon dioxide 
exerts no oxidising action on iron pyrites, but dissociation into 
sulphur and ferrous sulphide commences at 580° and is complete at 
670°. In carbon monoxide, sulphur begins to be removed at 350°, 
and the rate increases to 590°, when ferrous sulphide is left; appar- 
ently carbon oxysulphide is formed at the lower temperatures. In 
hydrogen, the action starts at 440°, and at 530° pyrites is completely 
converted into ferrous sulphide. From determinations of the 
soluble sulphur content of the residue after heating iron pyrites in 
air at different temperatures, it appears that a soluble sulphur 
compound, probably a persulphate, is an intermediate product in 
the oxidation of pyrites to iron oxide. The amount of persulphate 
formed increases to a maximum at 430°, at which temperature the 
amount of soluble sulphur present is also a maximum and the 
partial pressure of the sulphur trioxide in the gases begins to increase 
rapidly. The determination of the partial pressures of sulphur 
dioxide and sulphur trioxide during the oxidation indicates that a 
persulphate is first formed; this then decomposes into ferric oxide 
and sulphur trioxide. At higher temperatures, the proportion of 
sulphur dioxide formed by direct combustion of part of the sulphur 
increases and at 430° ferrous sulphate is formed, thus : Fe,0, + SO, + 
SO, = 2FeSO,. At 525°, the ferrous sulphate begins to decompose 
again, whilst the sulphur trioxide thus liberated also decomposes into 
oxygen and sulphur dioxide. A. &. FP, 


Comparison of the Atomic Weights of Terrestrial and 
Meteoric Cobalt. V. Analysis of Cobaltous Chloride. G. P. 
Baxter and M. J. Dorcas (J. Amer. Chem. Soc., 1924, 46, 357— 
366)—The atomic weights of cobalt of meteoric and terrestrial 
origin have been redetermined from the ratio 2Ag:CoCl,. Both 
varieties were found to give identical values, namely, 58-94 (Ag = 
107-880; Cl = 35-458). This value is 0-03 unit lower than that 
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swamp 2 found by Richards and Baxter (A., 1900, ii, 78) and by 
axter and Coffin (A., 1906, ii, 858). H. T. 


Sulphito-cobaltammines. E. H. Rimsenretp (Z. anorg. 
Chem., 1924, 132, 99—116)—An attempt is made to arrange 
systematically all the known sulphito-cobaltammines according to 
the number of sulphito groups present. With the exception of the 
complexes, [(SO;)Co(NH;),H,O]’, [(SO3),Co(NHg)2]’, 
the bivalent sulphito group fills only one co-ordination position 
(cf. Werner, ‘‘ Neuere Anschauungen auf dem Gebiete der anor- 
ganischen Chemie,” 3rd ed., 1913, 55). The sulphito group in these 
exceptional cases may occupy two positions, or the hexahedral 
arrangement of the groups about the central atom may pass into 
the tetrahedral arrangement. There is some experimental evidence 
in favour of the latter view. 

New sulphito compounds having the following formule have been 
prepared and described : 

; 
NH,[Coen, (SO,).], NH,[Copn,(SO,).] (pn = propylenediamine), 
and H. T. 


Magnetisation of Nickel-Chromium Alloys above the 
Curie Point. J. SarrAnux (Rev. Mé., 1924, 21, 87—111).— 
The magnetic susceptibility of chromium prepared by electrolysis 
of chromium sulphate was found to be 4:31 x 10-® between 100° and 
600°; that of pure nickel agreed with results obtained by earlier 
investigators. The specific magnetisation of nickel-chromium 
alloys was found by extrapolation to be zero for the alloy containing 
13% Cr at absolute zero. This corresponds with the compound 
CrNi,, but no confirmation of the existence of this compound could be 


obtained from micrographic examination. [Cf. B., 1924, 


Electrolytic Production of Cobalt and Nickel Triacetates 
from the Diacetates, and of Nickel Trichloride. C. ScHALL 
and H. Marxerar (J'rans. Amer. Electrochem. Soc. [advance copy], 
1924, 45, 119—128).—Nickel and cobalt diacetates were dissolved 
in anhydrous acetic acid (specific conductivity 0-6 x 10-8 at 18° 
and 1-1 x 108 at 25°), prepared by distilling 99-6% acid over 
triacetyl boride, and conductivity measurements made, a table of 
which is given; the results were compared with those obtained for 
lead (cf. Schall and Melzer, A., 1923, i, 87). Solutions were then 
made and electrolysed at 65° with platinum electrodes (96—99 
volt, 0-007—0-009 amp. for six hours). The cobalt solution changed 
in colour from red to green and the nickel from light green to dark 
green. By evaporation, keeping the conditions anhydrous through- 
out, the two triacetates were isolated as well-defined green crystals. 
If the 99-6% acetic acid were used only green syrups were obtained. 
Conductivity data support the conclusion that the compounds 
have the simple formule Co(CH,*CO,), and respec- 
tively. Nickel trichloride was obtained as green crystals either by 
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dissolving pure nickel trioxide in concentrated hydrochloric acid or by 
electrolysing a solution of nickel dichloride in the acid. W.A.S. 


Arc Spectrum of Chromium. H. Griese_er.—(See ii, 285.) 


Absorption Spectrum of Chromium and Iron Vapours. H. 
GIESELER and W. Grotrian.—(See ii, 287.) 


Germanium. VII. Hydrides of Germanium. L. M. 
Dennis, R. B. Corry, and R. W. Moors (J. Amer. Chem. Soc., 
1924, 46, 657—674).—The hydrides of germanium were prepared by 
decomposing magnesium germanide (obtained by heating 3 parts 
of germanium with 2 parts of arsenic-free magnesium) by slow 
addition of dilute hydrochloric acid in an atmosphere of hydrogen. 
The apparatus was similar to that used by Stock (A., 1916, ii, 319), 
and to test it some of the latter’s work on mono- and di-silicane was 
repeated and confirmed. The subsequent fractionation of the con- 
densed germanium hydrides yielded monogermane, GeH,, digermane, 
Ge,H,, and trigermane, Ge,H,. A liquid residue remained, indicat- 
ing the probable existence of higher hydrides. Only 22-7% of the 
germanium used was converted into hydrides, and of this 73-6% 
appeared as monogermane and 1% as trigermane. 

Digermane, Ge,H,, is a colourless liquid, m. p. — 109°, b. p. 29°, 
and d 10% 1-98. In air, it turns yellow, then light brown and 
finally becomes a dark brown solid. On ignition, the vapour 
burns with explosive violence and the liquid burns with great 
rapidity, leaving a reddish-brown residue with black and white 
streaks. The hydride is not spontaneously inflammable, although 
one exception to this was noticed at reduced pressures. The action 
of oxygen on digermane produces a white solid which sublimes on 
to the walls of the containing vessel and after a time turns yellow. 
Liquid digermane reacts with water after a time to produce (in the 
water layer) a gelatinous substance which gradually turns yellow 
and then light brown; the liquids do not mix and a gas is evolved 
at the liquid interface. With 33% sodium hydroxide solution the 
liquid hydride reacts to produce a combustible gas which could not 
be recognised (distinction from monogermane). Liquid digermane 
mixes with carbon tetrachloride with evolution of heat, a clear 
solution being formed, depositing a white solid in air. 

Trigermane, GesHg, is a liquid, m. p. — 105-6°, b. p. 110-5°, and 
d-056 2.20. It burns readily in air, leaving a voluminous 
residue streaked with black, brown, and white. On exposure to 
air, it rapidly changes to a white solid. The behaviour towards 
oxygen and carbon tetrachloride resembles that of digermane, and 
with water a white oxidation product forms at the surface of the 
latter. No action occurred with 33% sodium hydroxide solution. 

The dissociation temperature of digermane is 218° and of trigermane 
194°, both at 200 mm, 8. K. T. 


Preparation of the Double Fluorides of the Metals of the 
Platinum Group and Absorption Spectra of the Halogeno- 
platinates. H. I. and M. W. (J. Amer. 
Chem. Soc., 1924, 46, 276—287).—By heating finely divided 
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platinum and iridium with the compound 3KF,HF,PbF,, the 
double fluoride of potassium and platinum, K,PtF., and the double 
fluorides of iridium and lead and potassium, K,IrF, and PbIrF,, 
were obtained in the crystalline condition. The absorption spectra 
of the double halides of platinum and potassium have been investi- 
gated and photographed. H. T. 


Ruthenium Dichloride. J. L. Hows, J. L. Hows, jun., and 
8. C. OaBurn, jun. (J. Amer. Chem. Soc., 1924, 46, 335—342).—By 
passing a mixture of chlorine and carbon monoxide over heated 
finely divided ruthenium, a brown powder consisting mainly of 
ruthenium dichloride was obtained. This dichloride is insoluble 
in most solvents, but readily dissolves in aqueous alcohol, giving 
a blue solution similar to that produced by the action of reducing 
agents on ruthenium trichloride; the solution is slightly ionised, 
but not colloidal. i 


Analytical Chemistry. 


A Simple Automatic Pipette. G. A. Harrison (Biochem. J., 
1924, 18, 188—189). 


Modified Hempel Pipette. A. Herrer (Chem.-Zig., 1924, 48, 
142).—To avoid the difficulty and unpleasantness of filling a double 
Hempel pipette (with four bulbs), a T-piece is provided at the top of 
the third bulb, the upright arm being stoppered and the horizontal 
arm connecting with the second bulb. - A. R. P. 


Burner for Elementary Micro-analysis. E. Apprett and 
W. HorrMelster (Chem.-Zig., 1924, 48, 186).—By the employment 
of a burner which allows of the individual adjustment of a number of 
separate small flames, it is possible to regulate the heating in the 
same way as in ordinary analysis. 8. I. L. 


Apparatus for the Determination of Melting and Freezing 
Points of Pure Substances and of Eutectic Mixtures. E. W. 
WasuBurn (Ind. Eng. Chem., 1924, 16, 275).—The apparatus 
comprises a cylindrical Dewar flask with the inner wall narrowed 
down at the bottom so that a comparatively small amount of sub- 
stance is sufficient completely to cover the bulb of a thermometer 
inserted in the flask. The walls of the flask are left unsilvered so 
that the thermometer can be read through them and no stem 
correction is necessary. H.C. R. 


Apparatus for the Analysis of ‘‘ Oleum "’ and other Fuming 
Liquids. E. BossHarp (Helv. Chim. Acta, 1924, 7, 330—332).— 
The apparatus described is designed for weighing out and decom- 
posing with water such liquids as fuming sulphuric acid (oleum), 
chlorosulphonic acid, phosphorus trichloride, etc., which, in the 
course of the operations, give off acid fumes. A 150 c.c. weighing 
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bottle, of quartz or Jena glass, has a glass stopper which may be 
replaced by two contrivances. The first is a stopper carrying two 
tubes so arranged that the liquid to be analysed can be sucked into 
the bottle. The second is a stopper on which is carried a bulb of 
130 c.c. capacity delivering by a cock and glass tube to the bottle. 
Above this bulb is a second, communicating with the first by a 
tube descending nearly to the bottom of the latter; a return air- 
tube passes from the bottle to the first bulb. Water can be dropped 
slowly from the first bulb into the bottle, and air, carrying fumes, 
passes from the bottle into the first bulb, where it is trapped and 
forces water into the second bulb, which is filled with wet glass 
beads. Escape of acid fumes is thus prevented. When dilution 
of the acid is complete, the solution can be washed out of the apparatus 
and analysed. For analysing chlorosulphonic acid, the latter should 
be mixed in the weighing bottle with three times its weight of 
quartz sand before decomposing with water. E. H. R. 


Electrolytic Purification of Precipitates. A. CHaRRIOU 
(Compt. rend., 1924, 178, 934—936).—When an insoluble substance, 
holding absorbed a soluble substance, is subjected to the influence 
of an electric current, the absorbed substance passes completely 
into solution and travels towards the electrode of opposite sign to 
that which it itself bears. By taking advantage of this phenomenon, 
it is possible to free precipitates from entrained soluble salts. Thus, 
precipitated aluminium hydroxide may be purified from chromic 
acid, permanganic acid, sulphuric acid, lime, or baryta, and ferric 
oxide from chromic acid. The precipitate may be filtered through 
a Gooch crucible and when it collects and prevents the liquid from 
passing through readily, two electrodes are placed, one beneath the 
bottom of the crucible and the other in the liquid in the crucible; 
passage of a direct current in one direction or the other then results 
in the elimination of the contaminating acid or base together with a 
few c.c. of water. In this manner, 3-7°% of chromic acid was removed 
from a precipitate of 0-42 g. of aluminium hydroxide in 10 minutes, 
a current of 0-1 ampére being used. Another method of procedure 
consists in flattening the filter-paper containing the precipitate and 
placing it in a narrow cell between two sheet platinum electrodes. 
The above methods are applicable only to precipitates which are 
completely insoluble, slightly soluble precipitates like barium 
sulphate undergoing gradual dissociation and dissolution under the 
influence of the current. 2. 


Arc Spectrum of Silicon in Relation to Spectrographic 
Analysis. C. Poriezza (Atti R. Accad. Lincei, 1924, [v], 33, 
i, 193—197).—The results are given of measurements of about 70 
lines comprising the silicon band A = 2414-0 (A., 1923, ii, 198, 448), 
and the appearances of the band spectrum of silicon in the spectro- 
graphs of various rocks with different contents of silica are described. 
For purposes of spectrographic analysis it may become necessary to 
eliminate the silica from minerals containing it in large 3 
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Determination of Hydrogen-ion Concentration by a Spectro- 
hotometric Method and the Absorption Spectra of certain 
dicators. W. R. Bropre (J. Amer. Chem. Soc., 1924, 46, 
581—596).—Change of hydrogen-ion concentration in a solution 
containing an indicator does not shift the absorption band as regards 
wave-length, but merely changes the height (intensity of absorption). 
By comparing the heights of the absorption bands in an unknown 
solution containing an indicator with those in a buffer containing 
the same indicator, the hydrogen-ion concentration of the solution 
is readily obtained. The most suitable general indicators covering 
the range py 1 to 10 are thymol-blue (pg 1-0 to 3-5 and 7-5 to 10-0) 
and a mixture of methyl-red and bromothymol-blue, the latter 
covering the blank range of the former. 

The results show definitely that whilst for phthalein- and azo-dyes 
the absorption band does not shift in wave-length, but simply 
changes in intensity as the hydrogen-ion concentration changes, 
this is not true for methyl-violet, a triphenylmethane dye (cf. 
Holmes, this vol., ii, 138). A secondary band also appears on the 
disappearance of the primary band, and at certain hydrogen-ion 
concentrations equilibrium exists between the heights of the two 
bands. ‘These results confirm the theory that a definite configuration 
and frequency of vibration exist for each colour of a certain substance 
{ef. T., 1922, 121, 1555) although they do not support the idea that 
intermediate coloured products exist between any two principal 
coloured modifications. For each indicator all the curves of various 
pu Values cross in a point about midway between the centres of the 
two bands in changing from one coloured form to another. The 
dissociation constants of the indicators studied, determined photo- 
metrically, are in good agreement with published values. ies 


Spectrophotometric Determination of Hydrogen-ion Con- 
centrations and of the Apparent Dissociation Constants of 
Indicators. I. Methods. W.C. Hotmss (J. Amer. Chem. Soc., 
1924, 46, 627—631)—The degree of transition of an indicator 
which is coloured in only one of its forms may be defined by a ratio 
R,, which, for indicators behaving essentially as monobasic acids 
or monoacid bases, represents the percentage colour transformation. 
With two-colour indicators, two separate ratios of this type may be 
adopted or, alternatively, another ratio, R,, that of the intensities 
of absorption at two wave-lengths selected at or near the respective 
maxima of the two absorption bands in question. Absorption 
curves obtained by preliminary determinations of FR, on two 
indicators are given, viz., sodium 1-naphthol-2-sulphonate indo- 
phenol (R, = ratio of intensity of absorption at 550, to that at 
6254) and phenolsulphonephthalein (R, = ratio of intensities 
of absorption at 460y. and 560yp, respectively). Regular vari- 
ations between pq and FR, are observed in each case. By deter- 
mination of R, in suitable buffers, this spectrophotometric method 
may be applied to the determination of hydrogen-ion concentrations, 
the most suitable indicators for this use being found among the 
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indophenols. This empirical calibration affords data which, for 
indicators behaving like monobasic acids, gives a method of deter- 
mining the approximate form of the dissociation curves of the 
indicator (cf. A., 1920, ii, 382). 8. K. T. 


Colorimetric Determination of Acidity of Soils. R. M. 
BaRnette, F. C. GeRRETSEN, D. J. Hissmnx, and J. vAN DER SPEK 
(Chem. Weekblad, 1924, 21, 145—-147).—A comparison of the results 
obtained with 32 samples of soil, in which the acidity was determined 
both electrometrically and colorimetrically, gave satisfactory 
agreement, the average difference in the values for pg by the two 
methods being 0-19. For the colorimetric determinations, the 
aqueous suspensions were separated by means of a centrifuge running 
at 8500 r.p.m.; the indicators used were methyl-red, bromophenol- 


blue, bromocresol-purple, and, in two cases only, phenol-red. 
8. I. L. 


Solubility of Atmospheric Gases in Solutions of Ammonium 
Chloride. J. H. Costz and E. R. AnpREws (J. Physical Chem., 
1924, 28, 285—286; cf. MacArthur, A., 1916, ii, 428).—Winkler’s 
manganous method cannot be used for determining dissolved 
oxygen in the presence of ammonium salts, = | * 


Determination of Chlorine by Volhard's Method in Presence 
of Colloids. I. M. Korruorr and O. TomiéexK (Chem. Weekblad, 
1924, 21, 106—107; 124—125)—The work of van der Burg and 
Koppejan (this vol., ii, 271) is contradicted. In presence of colloids, 
the end-point is vague and inaccurate if determined by the change 
of colour with ferric salts, although in no case was it found that 
all the silver chloride could be transformed into thiocyanate. In 
acid solution, however, the potentiometric method gives accurate 
results under all conditions. In the second paper, a curve previously 
omitted is included. 8.1L 


Influence of some Colloids on the Titration of Chlorides by 
Volhard’s Method. B. van pER Bure and C. A. Koppryan 
(Chem. Weekblad, 1924, 21, 167).—A reply to the criticism of 
Kolthoff and Tomitek (preceding abstract) on an earlier paper 
of the authors (this vol., ii, 271). The colour alteration is gradual, 
and the end-point therefore arbitrary. 8. I, L. 


Potentiometric Determination of Chlorides in Presence of 
Colloids. F. Limpert (Chem. Weekblad, 1924, 21, 167—169).— 
The statement of Kolthoff and Tomitek (above) that potentio- 
metric determination is accurate in presence of colloids is true 
only in the case of soluble starch, the only colloid examined by these 
authors. In presence of proteins, the potential curves show very 
indefinite transitions, and end-points deduced from the middle 
points of the curves give inaccurate results. 8.1. L. 


Use of Amalgamated Zinc in the Evolution Method for the 
Determination of Sulphur in Iron and Steel. T. AsHipa (J. 


Chem. Soc., 1924, 125, 665—668).—Trustworthy a the 
13— 
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determination of sulphur in iron and steel by the evolution method 
are obtained by the use of hydrochloric acid, d 1-15—1-20, and 
amalgamated zinc, the hydrogen evolved preventing the oxidation 
of the hydrogen sulphide. Hydrogen chloride is removed from the 
gases by washing first with hot water and then with cold, and the 
hydrogen sulphide passed into an ammoniacal cadmium chloride 
solution, the sulphur being determined in the precipitated cadmium 
‘sulphide by titration with iodine and thiosulphate. The hydrogen 
sulphide in the cold water wash-bottle is determined ey 


Determination of Nitrogen in Cotton. B. P. RipcEe (J. 
Text. Inst., 1924, 15, 94—1L03r).—Volumetric and colorimetric 
methods for the determination of nitrogen in cotton are described 
and data relating to the nitrogen contents of raw and bleached 
cotton obtained by these methods are discussed. The determin- 
ation is carried out by a Kjeldahl process, the resulting ammonia 
being determined by direct titration with a standard acid or colori- 
metrically by means of a Nessler solution and a Kober-Klett 
colorimeter. The nitrogen content of Egyptian cottons is about 
0-3%, and of American cotton about 0-2%, the proportional differ- 
ence being less than that observed between their phosphorus 
contents (infra) and therefore not suitable for the differentiation of 
these two types of cotton. Immature cotton contains more nitrogen 
than mature cotton. [Cf. B., 1924, 371.] A. J. H. 


[Determination of the] Phosphorus Content of Cotton. A. 
GEAKE (J. Text. Inst., 1924, 15, 81—93r).—The ash of cotton is 
dissolved in sulphuric acid, the phosphorus precipitated as yellow 
strychnine phosphomolybdate by addition of a specially prepared 
solution of strychnine molybdate, the liquid centrifuged, and 
the volume of the precipitate compared with that produced under 
similar conditions from a standard phosphate solution. Strychnine 
molybdate is preferred to ammonium molybdate, since it gives a 
much more voluminous precipitate. The phosphorus content of 
raw cotton varies between 0-04% and 0-13% calculated as P,O;, 
and although the environment of the plant has a definite effect 
on the phosphorus content, it is not sufficient to prevent American 
and Egyptian cottons from being distinguished in this way. 
Immature cotton contains more phosphorus than mature cotton. 
[Cf. B., 1924, 371.] A. J. H. 


Distillation of Arsenious, Antimonious, and Stannic 
Chlorides. W. Bérrarzr.—(See ii, 333.) 


Volumetric Analysis of Sodium Hydrogen Carbonate con- 
taining Sodium Carbonate. J.C. Curarino (Anal. Fis. Quim., 
1924, 22, 69—71).—The method depends on the reaction between 
sodium hydroxide and sodium hydrogen carbonate, whereby 
sodium carbonate is formed, which can be precipitated by barium 
chloride. A determination of total alkalinity is followed by a 
determination of the change of alkalinity of a solution containing 


i 
‘i 
| 
| 


ANALYTICAL CHEMISTRY. ii. 349 


sodium hydroxide and barium chloride, when added to the solution 
under examination. G. W. R. 


Volumetric Determination of Ammonium Salts. V. AUGER 
(Compt. rend., 1924, 178, 1081—1082).—The determination depends 
on the fact that if sodium hydroxide is added to a solution of an 
ammonium salt to which Nessler’s reagent has been added, no 
brown coloration is produced until sufficient alkali has been added 
to decompose the ammonium salt, but a slight excess gives a 
permanent brown coloration. The method gives excellent results 
within the usual limits of dilution provided sufficient reagent is 
added. A. B. H. 


Critical Studies on Methods of Analysis. IX. Calcium. 
L. A. Conepon, W. P. Eppy, jun., and E. S. Mitziiean (Chem. 
News, 1924, 128, 244—248)—Comparative analyses of pure 
calcium acetate by ten different methods showed that calcium 
may be determined with equal accuracy by precipitation and 
weighing as tungstate, carbonate, or sulphate or by precipitation 
as oxalate followed by ignition to, and weighing as, oxide. Con- 
version of calcium salts of volatile acids into sulphate by evaporation 
with a slight excess of sulphuric acid and gentle ignition invariably 
yields high results, whilst precipitation of the fluoride gives low 
results. A. R. P. 


Separation of Zinc from Iron and Aluminium. E. G. R. 
ArpacH and G. R. Bonearp (Ind. Eng. Chem., 1924, 16, 297— 
299).—The iron and aluminium are precipitated together by means 
of ammonia solution and ammonium chloride and the zinc is then 
titrated with standard ferrocyanide solution. The iron and 
aluminium hydroxides may be precipitated in a compact state 
by evaporating the original solution to a very small volume before 
adding ammonium chloride and ammonia. H. C. R. 


Determination of Lead in Potable Waters and in Urine. 
J. C. Turesn (Analyst, 1924, 49, 124—128).—In determining small 
quantities of lead in water by the author’s method (A., 1921, ii, 551), 
the gelatin-acid solution is preferably made up by dissolving 
0-1 g. of gelatin in 30 c.c. of acetic acid (B.P.) and 70 c.c. of water 
below the boiling point of the mixture. One c.c. of this reagent 
is used to 50 c.c. of the water to be examined. The presence of 
copper or iron reduces the sensitiveness of the test. For deter- 
mining minute quantities of lead in urine, the urine is heated nearly 
to boiling and rendered alkaline with sodium carbonate. The 
precipitate is dissolved in dilute acetic acid and the solution is 
tested with gelatin-acetic acid and hydrogen sulphide, the colour 
produced being compared with a control. H. C. R. 


Critical Studies on Methods of Analysis. X. Cerium. 
L. A. Conapon and E. L. Ray (Chem. News, 1924, 128, 233—236).— 
Cerium may be accurately determined by weighing cerous oxalate 
prepared by treating the hot, slightly acid solution of the nitrate 
with a slight excess of a hot dilute solution of oxalic acid, collecting 
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the yy on a Gooch crucible, and drying at 100° to constant 
weight. If desired, the dried precipitate may be ignited to ceric 


oxide before weighing. The purity of this oxide may be deter- 
mined by heating it with strong hydrochloric acid and potassium 
iodide and titrating the evolved iodine with thiosulphate. Direct 
titration of cerous nitrate solutions with potassium permanganate 
with the addition of magnesia towards the end of the titration 
to neutralise the liberated acid yields slightly high masse 


Soluble Aluminium and the Hematoxylin Test in Filtered 
Waters. W. D. Harrietp (Ind. Eng. Chem., 1924, 16, 233— 
234).—The range of minimum solubility of aluminium hydroxide 
in carbonate and hydrogen carbonate solutions extends approxi- 
mately from py 5-7 to py 7-3. The gravimetric determination of 
aluminium in waterworks effluent is tedious and is complicated 
by the presence of aluminosilicates. Details are given of a modified 
colorimetric method depending on the coloration given in the 
presence of hematoxylin. The colour is formed in samples of 
water of which the hydrogen-ion concentration is adjusted to 
pa 8-2—8-3 by adding ammonium carbonate. The disturbing 
effect of the presence of magnesium, ferrous and ferric salts is 
nullified by acidifying with acetic acid before carrying out the 
colorimetric comparison. The method gives results accurate to 
0-1 part per 1000 of aluminium. H.C. R. 


Stability of Permanganate Solutions. I. M. Kotruorr and 
N. Smit (Pharm. Weekblad, 1924, 61, 241—249).—A solution of the 
pure salt in ordinary distilled water is stable in 0-1N-concentration 
if kept in the dark, losing only 0-2 to 0-5% after 7 months. In 
0-01N-concentration, the loss was 1:5 to 2-5% after 5 months. 
In daylight, the solutions lose strength more rapidly, and especially 
so when weak; a 0-01N-solution lost about 70% in daylight in 
5 months. Decomposition is more rapid in alkaline solution, and 
very much more rapid in acid solution. Manganous salts and 
manganese dioxide act catalytically, accelerating decomposition, 
hence solutions should not be boiled, but should always be filtered 
through pure asbestos, and kept in absolutely clean “a ‘ 


Spontaneous Decomposition of Permanganate under 
Various Conditions. I. M. Koiruorr (Pharm. Weekblad, 1924, 
61, 337—343; cf. preceding abstract).—The increase of the velocity 
of decomposition with concentration of acid in hot solutions is 
explained as a consequence of the increasing solubility of man- 
ganese dioxide, which dissolves and behaves as hydrogen peroxide, 
and is regenerated by the reaction between the manganous salt 
formed and the permanganate. The reaction of manganous salts 
with permanganate introduces errors in the titrations in which 
excess of permanganate is used in hot acid solutions. In neutral 
solutions, the decomposition is very slight, and in the cold it is 
very slight, even if acid solutions are employed. Titrations should 
therefore be carried out at ordinary temperatures. 8. I. L. 
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Diphenylamine as Indicator in the Titration of Iron with 
Dichromate Solution. J. Knop (J. Amer. Chem. Soc., 1924, 46, 
263—269).—When a drop of 0-1N-potassium dichromate solution 
is added to an acidified solution of diphenylamine sulphate con- 
taining ferric salts, an intense blue colour is produced. The use of 
diphenylamine as an internal indicator in the titration of ferrous 
iron with dichromate gives satisfactory results with dilute solutions ; 
with more concentrated solutions, preliminary addition of sulphuric 
and phosphoric acids is necessary, in order to avoid interference 
by the yellow ferric ion. Back titration with this indicator is 
possible; hence it can be used in determining the chromium con- 
tent of chrome-steels. It gives very accurate results when stannous 
chloride is used as the reducing agent for ferric salts. H. T. 


Use of Hexamminenickelous Perchlorate in Analysis. E. 
NEUSSER (Oesterr. Chem.-Ztg., 1924, 27, 54—55).—As the solubility 
of hexamminenickelous perchlorate in ammoniacal solutions of 
ammonium perchlorate is appreciable, and as the salt is decom- 
posed by washing either with alcohol or water, the use of this 
substance in the qualitative or quantitative analysis of solutions 
containing nickel gives untrustworthy results. As a qualitative 
test for nickel, the formation of this compound in 10% ammonia 
will detect 1 part of nickel in only 7700 parts of solution, whereas 
dimethylglyoxime gives a distinct precipitate in solutions con- 
taining 1 part of nickel in 360,000 parts and a red colour with 
solutions containing 1 part of the metal in 13,000,000 we 


Determination of Chromium. H. T. 8. Brirron (Analyst, 
1924, 49, 130—133).—The gravimetric determination of chromium 
by precipitation as the hydroxide and subsequent ignition gives 
results that are up to 2% too high, owing to the presence of some 
chromium chromate. The author prefers the iodometric method 
after oxidation with aqueous sodium peroxide; 10 minutes’ boiling 
is sufficient to remove the excess. H. C. R. 


Volumetric Determination of Titanium. A.M. Morey and 
J. K. Woop (J. Chem. Soc., 1924, 125, 518—520).—By using alu- 
minium foil in place of zinc, the reduction of titanium to the titanous 
condition can be completed in 9 minutes in solutions containing 
hydrochloric acid. Reduction is allowed to proceed in the cold 
for about 5 minutes; after regulated heating to boiling, and cooling 
in a stream of carbon dioxide, a solution of ammonium thiocyanate 
is added and the liquid is titrated with a standard solution of iron 
alum, carbon dioxide being passed continuously. A blank deter- 
mination is necessary. The iron alum solution is standardised 
against a solution of titanium of known concentration. The 
method gives results accurate to 1%. J. W. B. 


Determination of Naphthenes in Petroleum Spirits. W. R. 
Ormanpy and E. C. Craven (J. Inst. Petrol. Tech., 1924, 10, 
101—104).—A discussion of three methods for determining the 
percentage of naphthenes in mixtures of these with paraffins: 
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Tizard and Marshall’s aniline-point method (A., 1921, ii, 280), and 
methods assuming rectilinear relationship between the naphthene 
content of mixtures and their densities and specific refractivities, 
respectively. The following specific refractivities, calculated from 
actual measurements on samples of known purity, were taken as 
typical of the paraffins and naphthenes respectively: heptane, 
0-5672; cyclohexane, 0-5479. There appears to be little to choose 
between the three methods, but in several cases one or other of 
them gave anomalous results. [Cf. B., 1924, 363.] L. A. C. 


Colour Test for Chloroform and Chloral Hydrate. J. H. 
Ross (J. Biol. Chem., 1923, 58, 641—642).—When substances 
containing the group -CX, (X=Cl, Br, or I) are heated with sodium 
hydroxide (17—25%) and pyridine, a red coloration is produced 
which passes into the pyridine layer. This reaction may be used 
to detect chloroform or chloral hydrate in amounts less than 
0-005 mg. The reaction does not take place when piperidine or 
quinoline is substituted for pyridine. E. 8. 


Glycerol as a Disturbing Factor in Testing for Methyl 
Alcohol in Ethyl Alcohol. C. H. La Watt (Amer. J. Pharm., 
1924, 96, 226—227).—One part of glycerol in 500 parts gave a 
reaction at least equal in intensity to the presence of 1% of methyl 
alcohol in ethyl alcohol and 1 part in 2000 parts gave a distinctly 
owe reaction in the test previously described (this vol., ii, 279). 

o glycerol comes over on distilling mixtures of glycerol, alcohol, 
and water until the glycerol in the distilling flask reaches a con- 
centration of about 50% by volume. Before testing for methyl 
alcohol, distillation must therefore always be resorted to with 
liquids which leave any residue on evaporation, and the distillation 
must be so conducted that the concentration of the residue in the 
distilling flask is not too great. H.C. R. 


Determination of Formaldehyde in the Presence of Acetone 
and Acetaldehyde and of Formaldehyde and Acetone in the 
Presence of Each Other. F. Macu and R. Herrmann (Z. anal. 
Chem., 1923, 63, 417—438).—The substance in solution is treated 
with methyl alcohol (if acetaldehyde is present), potassium hydroxide, 
and iodine solutions, and the mixture shaken and then set aside. 
Sulphuric acid is added, and the excess of iodine is titrated with 
thiosulphate. The liquid is then distilled for 10 minutes in a current 
of steam to expel the iodoform formed from the acetaldehyde or 
acetone. The distillate is boiled under a reflux condenser with an 
excess of standard silver nitrate solution, alcohol, and nitric acid. 
After 90 minutes, the iodoform is decomposed, yielding silver iodide, 
and the excess of silver nitrate determined by titration with thio- 
cyanate. In the original iodine treatment, the following reactions 
take place"with formaldehyde and acetone, respectively : H-CHO-+- 
and (CH,),CO+31,+4Na0H 
=CHI,+CH,°CO,Na+3NaI+3H,0, so that from these results the 
proportions of acetone and formaldehyde may be calculated. In 
the presence of methyl or ethyl alcohol or of acetaldehyde, the 
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formation of iodoform is not quantitative, so that the process - 
accurate figures only for the formaldehyde. A. R. P. 


Micro-analytical Methods for the Examination of Small 
Quantities of Waxes, in particular Cotton Wax. R. G. 
FarGHER and L. Hiceinsotuam (J. Jext. Inst., 1924, 15, 75—80r). 
—Methods for the determination of the acid, saponification, un- 
saponifiable, acetyl, and iodine values of waxes such as may be 
extracted from cotton by means of organic solvents are described, 
such methods being particularly suitable when the amount of wax 
available is not greater than 0:3 g. The methods were checked by 
examination of many substances, including carnauba wax, sper- 
maceti, beeswax, wool wax; gossypyl, montanyl, and cery] acetates ; 
carnaubic, montanic, and isobehenic acids; methyl montanate and 
methyl gossypate, and the results thus obtained are tabulated. 
[Cf. B., 1924, 370.] A. J. H. 


Distinction between Citric and Tartaric Acids. H. STEVENS 
(Ind. Eng. Chem., 1924, 16, 155).—About 0-2 g. of the sample is 
placed on a spatula and held in a flame until it ignites, when the 
spatula is removed. In the case of tartaric acid, the burning mass 
draws up into a dry ball and burns with a blue flame, the ball 
shrinking until only a small residue of carbon is left. Citric acid, 
when ignited, spreads out on the spatula, remaining in the liquid 
state while burning with a yellow flame. The burning is accom- 
panied by considerable spattering. _C.R. 


Determination of the Hydrogen Cyanide Content of 
Amygdalin by the Aération Method. J.H. Roz (J. Biol. Chem., 
1924, 58, 667—669; cf. A., 1923, ii, 702).—The aération method 
previously described is applied to the determination of the hydrogen 
cyanide liberated, during the analysis, from amygdalin wy -~—- 


Determination of Ferrocyanides. W.M. Cummine (J. Chem. 
Soc., 1924, 125, 240—243).—The method is based on the fact that 
sodium, potassium, and calcium ferrocyanides precipitate from a 
neutral solution of a benzidine salt the same benzidine hydroferro- 
cyanide, (C,.H,.N,)3,H,Fe(CN),,H,O. Toa cold neutral solution of 
the ferrocyanide excess of benzidine hydrochloride is added. The 
white precipitate is filtered, washed, dried, and ignited, the per- 
centage of ferrocyanide being calculated from the weight of ferric 
oxide found. Accurate results are obtained for sodium, potassium, 
and calcium ferrocyanides by this method. A volumetric method 
is also described, based on the same reaction, in which a solution 
of sodium hypobromite is used as external indicator. 

The formula of crystalline calcium ferrocyanide is found to be 
Ca,Fe(CN),,11H,O. When heated at 100°, it loses 10-5H,O; 
above 100°, hydrogen cyanide is evolved. When heated in an 
oxygen-free atmosphere above 100°, the decomposition is repre- 
sented by the equation: 2Ca,Fe(CN),,11H,O=Ca,Fe,(CN),,OH+ 
21H,0-LHON, J. B. F. 


| 
| 

i 
| 


li. 354 ABSTRACTS OF CHEMICAL PAPERS. 


Detection and Determination of Thiocyanates in presence 
of Ferrocyanides. F. Pmrcrasosco (Annali Chim. Appl., 1923, 
413, 346—348).—Treatment of the solution of a commercial ferro- 
cyanide with a greater amount of a ferric salt than is required to 
precipitate the whole of the ferrocyanide, followed by filtration, 
yields a blood-red filtrate if thiocyanate is present. A method 
for determining the proportion of thiocyanate contained in a 
commercial ferrocyanide is based on this reaction. [Cf. B., 1924, 
253.] 


Transposition of Insoluble Substances by means of a 
Sodium Carbonate Solution. I. Oxalates. L. J. Currman 
and D. Harr (Chem. News, 1924, 128, 248—251).—-In the examin- 
ation of insoluble substances for acid radicals, such a quantity of 
the substance as will yield 0-5 g. of the acid is digested with 50 c.c. 
of 3N-sodium carbonate solution for 5 minutes and the resulting 
solution examined for acid radicals. Under these conditions, 
barium, aluminium, nickel, manganese, bismuth, copper, and 
stannous oxalates are completely decomposed, whilst more than 
90% of the oxalate radical passes into solution in the case of the 
iron, cobalt, zinc, lead, cadmium, strontium, calcium, and mag- 
nesium salts, and only 77% in the case of the silver salt. The 
oxalic acid content of all the above salts except the ferrous, cobalt, 
lead, and stannous oxalates may be determined by direct solution 
in sulphuric acid and titration with permanganate. Ferrous and 
cobalt oxalates are dissolved in sulphuric acid, and the metal is 
separated by ammonia and ammonium sulphide; lead oxalate is 
dissolved in sodium hydroxide solution, and the lead removed with 
sodium sulphide, and stannous oxalate is heated with concentrated 
hydrochloric acid, the tin removed by passing hydrogen sulphide 
through the diluted solution, the oxalic acid precipitated by 
ammonia and calcium chloride, and the calcium oxalate dissolved 
in sulphuric acid for titration as usual. A. R. P. 


Effect of Sodium Trichloroacetate on the Reduction of 
Copper Solutions by Dextrose. D. Stivzen (Biochem. J., 1924, 
48, 19—21).—Trichloroacetic acid forms an unstable compound 
with copper which is not reducible. Its presence therefore vitiates 
dextrose determinations by reduction methods after its use as @ 
precipitant for proteins. 8. 8. Z. 


Determination of Pentosans dehyde) in Wood 
Cellulose. W. J. and Soc. Chem. 
Ind., 1924, 43, 35—36r).—The substance (0-5 to 0-8 g.) is distilled 
with 12% hydrochloric acid until the distillate ceases to give @ 
reaction with aniline acetate, and the distillate is diluted with 
12% hydrochloric acid to 500 cc. Part of this solution, with 0-1N- 
sodium bromide—bromate solution, is kept in a stoppered bottle in 
the dark for 1 hour, a control being performed with 12° hydro- 
chloricacid. To each bottle is added 10c.c. of 10% potassium iodide 
solution and the mixtures are titrated with 0-1N-thiosulphate 
solution. The difference between the two titrations, multiplied by 
0:0024, gives the quantity of furfuraldehyde present. W. P.S. 
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Behaviour of Formaldehyde. N. Tarver (Boll. Chim. Farm., 
1924, 63, 97—102, 129—133).—The behaviour of formaldehyde 
towards amino compounds is discussed in its relationship towards 
the formaldehyde titration method, the work of Clementi (A., 
1915, ii, 382; 1917, ii, 344) in particular being considered. The 
results obtained vary considerably with the indicator employed, 
and show that the indicator most suited to titration of the acidity 
of an amino-acid in presence of formaldehyde is phenolphthalein 
used as paper outside the liquid. Addition of dextrose to a con- 
centrated solution of an amino-acid results in the manifestation of 
a large part of the acid function of the amino-acid, the action of 
the dextrose being similar to that of formaldehyde. This result is 
in disagreement with Maillard’s views (A., 1912, i, 169). T. H. P. 


The Titration of Amino- and Carboxyl-groups in Amino- 
acids, Polypeptides, etc. IV-—VI. Determinations in 
Presence of Formaldehyde and Alcohol. L. J. Harris (Proc. 
Roy. Soc., 1924, B, 95, 500—522).—It is suggested that Sérensen’s 
method for determining the carboxyl group in a solution of amino- 
acids, which consists in adding neutralised formaldehyde and then 
titrating with potassium hydroxide solution until a red colour is 
obtained with phenolphthalein as indicator, depends on the form- 
ation of methyleneamino-acid compounds having an acid dis- 
sociation constant, K,, about 1000 times as great as that of the 
original amino-acids. Foreman’s method (titration in presence of 
alcohol) would also appear to depend on a similar increase of Kg. 
Certain amino-acids give a low titration value according to these 
methods, and the two following modifications are suggested. 
Titration with 0-1N- or N-sodium hydroxide solution may be 
carried out in 80% aqueous alcoholic solution, to which 5% of the 
total volume of neutralised formaldehyde solution has been added, 
using phenolphthalein as indicator, or preferably without the 
addition of formaldehyde but using thymolphthalein as indicator. 
Under these latter conditions, 24° of the hydroxyl group in tyrosine 
also reacts. Titrations of alcoholic solutions according to Foreman’s 
method, but heated, give values nearer to the theoretical than 
titrations of cold solutions. As heating is known to increase K,, 
this bears out the view that the basis of Sdrensen’s and Foreman’s 
methods is the increase of K,. 

In order to titrate the amino groups, methyl-red is added to the 
solution, neutralised to phenolphthalein, and it is then titrated 
with hydrochloric acid. The amount of acid required corresponds 
approximately with the total amino groups present. In arginine 
one of the two amino groups and the carboxyl group fail to 
react. Blank corrections should be applied to the a ae ag 


Determination of Amino-acids in the Presence of Am- 
monium Salts. O. FERNANDEZ and T. Garménp1a (Anal. Fis. 
Quim., 1924, 22, 103—114).—Ammonium salts interfere with the 
determination of amino-acids by the formaldehyde titration method 
(cf. A., 1923, i, 881). G. W. R. © 
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Reaction of Aromatic Polynitro Com ds with Alkali 
Alkyloxides, and its Application. H. W. van Urx (Chem. 
Weekblad, 1924, 21, 169—171).—A review of the literature on the 
subject. By addition of solid potassium hydroxide to an alcoholic 
solution of the nitro compound, it is possible to detect thiophene 
and toluene in benzene, and di- and tri-nitrobenzenes in nitro- 
benzene. Vitali’s colour test for atropine is probably due to the 
presence of the benzene ring; similar colours are obtained with 
veratrine, strychnine, and other alkaloids. 8. I. L. 


Naphthalenedisulphonic Acids. V. Determination of 
Naphthalene-2 : 6- and -2 : 7-disulphonic Acids. H.L. Hatter 
and D. F. J. Lynon (Ind. Eng. Chem., 1924, 16, 273—275).—The 
solubilities of the lead salts of naphthalene-2 : 6- and -2 : 7-disul- 
phonic acids in 100 g. of water at 25° are respectively 0-19 g. and 
8-2 g. The proportions of the two acids in a mixture may be 
determined by the preparation of the lead salts and the determination 
of the solubility of the mixture. A curve showing the total solubility 
of mixtures of the lead salts is given. [Cf. B., 1924, 367.] " * 


Reaction of Resorcinol and its Application to the Detection 
of Nitroprussides and Ammonia. CasENEUVE (Ann. Chim. 
analyt., 1924, [ii], 6, 43—44).—Dilute resorcinol solutions yield a 
bluish-green coloration when treated with a mixture consisting of 


10 c.c. of 10% sodium nitroprusside solution, 5 c.c. of saturated 
sodium acetate solution, and 10 c.c. of ammonia; the test will 
detect as little as 0-5 mg. of resorcinol, and the coloration is not 
obtained with other phenols. A 10% resorcinol solution in ammonia 
gives a blue coloration with nitroprussides ; the coloration changes to 
yellow on the addition of an excess of sodium hydroxide. Ammoniacal 
resorcinol solution also yields colour reactions with zinc, cadmium, 
nickel, and copper salts, but in this case the colours are destroyed 
by alkali hydroxides. When a drop of a solution containing sodium 
nitroprusside and resorcinol is exposed to an atmosphere containing 
ammonia or a volatile amine a blue colour develops in the drop. 


P.S. 


Osmium Tetroxide as a Reagent for the Determination 
of Tannins and their Derivatives. C. A. MrroneE.t (Analyst, 
1924, 49, 162—169).—A dilute “ osmic acid ”’ solution is used as 
a reagent for the colorimetric determination of pyrocatechol, 
pyrogalicl, gallic acid, and the corresponding tannins. It is success- 
ully applied to a number of tannin-bearing substances. “i ae 


Determination of Eugenol in Clove Oil. J. A. L. Bouma 
(Pharm. Weekblad, 1924, 641, 249—250).—Van Eck’s method 
(A., 1923, ii, 702) is criticised on the ground that the factor silver/ 
eugenol given does not correspond with any definite molecular 
ratio. Thus the amount of silver salt reduced should depend on 
the time of boiling and the quantities and concentrations of the 
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reagents; the method is unsuitable, since very wide differences 
were found. 8. I. L. 
Determination of Pyridine, especially in the Presence of 
Nicotine, by means of Silicotungstic Acid. F. Macu and F. 
SINDLINGER (Z. angew. Chem., 1924, 37, 89—-92).—Pyridine silico- 
tungstate separates from neutral solutions as an amorphous pre- 
cipitate, and from feebly acid solutions as lustrous, white needles. 
When heated it decomposes, without melting, into pyridine and 
silicic and tungstic acids. The substance, after being dried at 
120°, has the composition 4C;H,;N,Si0,,12W0O,,4H,O, and yields 
88-15% of residue on incineration. To the cold pyridine solution 
to be examined (85—100 c.c.), which has been brought to an 
acidity of 0-59% by addition of hydrochloric acid and water, is 
added 10% silicotungstic acid (10 c.c. per 50 mg. of pyridine). 
The mixture is stirred for 15 minutes, kept for 18 hours, and filtered 
through a Gooch crucible. The precipitate is washed in the filter 
with exactly 10 c.c. of 0-5% hydrochloric acid, in quantities of 
2—3 c.c. at a time. The crucible is dried over a small flame, then 
strongly heated with a Teclu burner for 10 minutes, cooled, and 
weighed. Owing to the solubility of the precipitate, it is necessary 
to add to the weight of the incinerated residue, 6 mg. per 10 c.c. 
of wash acid (up to 20 c.c.), and 105 mg. per 100 c.c. of reaction 
liquid. The solubility in hydrochloric acid increases with increasing 
strength of the latter, so that the salt will remain completely 
dissolved, under the above conditions, in a 5°% solution of the acid. 
Mixtures of pyridine and nicotine may be roughly determined by 
precipitating with silicotungstic acid in 0-5% hydrochloric acid, 
heating the reaction mixture to boiling (whereby the pyridine salt 
is dissolved), and filtering. The pyridine salt separates from the 
cold filtrate, and the nicotine silicotungstate precipitate is deter- 
mined as above. Working with 100 c.c. of solution it is found 
that 2-9 mg. of nicotine are dissolved by the boiling acid; of this 
only 2-32 mg. are reprecipitated on cooling, so that 2-32 mg. must 
be subtracted from the quantity of pyridine found and 2-9 mg. 
added to that of nicotine. Alternatively, the precipitation may 
be carried out in the cold in a sufficient volume of 0-5% hydro- 
chloric acid completely to dissolve the pyridine salt. After deter- 
mining approximately the quantities of pyridine and nicotine in 
the mixture, as above, the exact determination is best carried out 
as follows. Glacial acetic acid is added to the mixture and the 
pyridine separated from it by distillation with steam, the quantity 
of acetic acid in the flask being kept constant by continuous 
addition through a dropping funnel, and the pyridine being absorbed 
in hydrochloric acid. It is advisable to pass the vapour through 
a wash-bottle containing a further quantity of boiling acetic acid. 
The distillate is made strongly alkaline with sodium hydroxide 
and again distilled, the quantities being adjusted so that 100 c.c. 
of the second distillate contain 50—100 mg. of pyridine. The residue 
from the distillation with steam, containing the nicotine, is like- 
wise made alkaline and distilled with steam. Finally, the pyridine 
and nicotine are separately determined by precipitation with silico- 
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tungstic acid, as described above. The quantities of pyridine and 
nicotine are respectively equal to 0-1119 and 0-1139 times the 
weight of the incinerated precipitates. W. T. K. B. 


Determination of Purine Bases of Foodstuffs. G. Kott- 
MANN (Biochem. Z., 1924, 144, 219—223).—Hydrolysis of pure 
yeast nucleic acid by sulphuric acid and precipitation of the purine 
bases by copper hydrogen sulphite and ammoniacal silver solution 
followed by a careful recovery, does not yield more than 70—80% 
of the theoretical quantity of the bases estimated on Levene’s 
formula. It is concluded that the values for the purine base 
content of a dietary, as determined by this method, are too low 
and should be revised. 


Nephelometry of Protein Solutions. §S.RusznyAx (Biochem. 
Z., 1924, 144, 147—148).—A reply to the criticisms by Rona and 
Kleinmann (A., 1923, ii, 890) of the method employed by the 
author for determining albumin-globulin quotients (Biochem. Z., 
1923, 133, 370). [Cf. also Rusznyak, A., 1923, ii, 891.] J. P. 


Analysis of Proteins. II. Action of Nitrous Acid on the 
Hexone Bases. R. H. A. Priwmer (Biochem. J., 1924, 18, 105— 
109).—In determining lysine, histidine, and arginine by Van Slyke’s 
method, it is sufficient to allow the hexone bases to react with the 
nitrous acid at 14—17° for 1 hour. If a longer time is taken, an 
excess of nitrogen is liberated from the guanidine residue 7 ~ 


Determination of the Tryptophan Content of Caseinogen, 
based on Determinations of Nitrogen Values of the Mercuric 
Sulphate Precipitate. H. Onstow (Biochem. J., 1924, 18, 683— 
83).—The caseinogen is digested with trypsin and the product is 
treated with acid mercuric sulphate which precipitates free trypto- 
phan, polypeptide of tryptophan, free tyrosine, histidine, and 
probably small quantities of other amino-acids. The precipitate 
is washed with 7% sulphuric acid containing 2—3% of mercuric 
sulphate to remove the tyrosine. The precipitates are then decom- 
posed by hydrogen sulphide, and in the filtrate containing trypto- 
phan, histidine, etc., the total nitrogen and amino nitrogen is deter- 
mined. The histidine is determined by Koessler and Hanke’s 
method. Three portions of the original solution are hydrolysed 
with hydrochloric acid in an autoclave and then evaporated to 
drynessina vacuum. The residue is distilled with calcium hydroxide 
and the ammonium-nitrogen determined. The total nitrogen is 
determined in the melanin which is filtered off and the amino- 
nitrogen and the total nitrogen are also determined in the filtrate. 
The tryptophan is calculated from the following equations : 

Total N = Tryptophan N ++ Histidine N + Monoamino N -+- Peptide 
N; Amino N = Tryptophan N/2 + Histidine N/3 + Peptide amino 
N + Monoamino N; Tryptophan N = 2 [Non-amino N — (Histi- 
dine 2N/3+- Peptide non-amino N)}. 

Acid hydrolysis of tryptophan does not alter the ratio of the amino- 
nitrogen to the total nitrogen. 8. 8. Z. 
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Determination by Distillation of Volatile Constituents in 
Blood, especially Alcohol. H. W. Sourueatre (Biochem. J., 
1924, 18, 101—104).—A still-head is described which entirely 
prevents frothing fluids from reaching the receiver. Pringsheim’s 
method for the determination of alcohol in blood is ——*" : 


Determination of Carotene by means of the S hoto- 
meter and the Colorimeter. F. M. Scurrtz (J. Agric. Res., 
1923, 26, 383—400).—Carotene, in alcoholic or light petroleum 
solution, was determined by measurement of the transmissive 
index, using the spectrophotometer. The mercury line 435-8 was 
used in the determination. Carotene solutions in alcohol and 
light petroleum were found to have the same transmittancy, which 
was slightly greater than the figure for ethereal solutions. The 
specific transmissive index (extinction coefficient) for alcoholic 
solutions was 1-91 and in ether 1-986. Transmittancy was shown 
to depend on the physical properties of the material used and was 
unafiected by the variability of light, physiological factors, or 
abnormalities of the observer’s colour vision. The colorimeter 
method introduced difficulties in the manner of matching the tints 
of the solutions. a. GF 


Determination of Sugar in Blood. R. V. Sranrorp and 
A. H. M. Wueattry (Biochem. J., 1924, 18, 22—28).—The blue 
coloration obtained by the action of phosphomolybdic acid on 
cuprous oxide in acid solution fades with time and therefore the 
colorimetric measurements in sugar determinations must be made 
within an hour. The temperature at which the blue coloration is 
produced must be the same for the standard and other solutions. 
The comparisons must be made in a dilution colorimeter. The 
concentrations of the reacting substances must not fall below those 
given by Folin. Calvert’s method is criticised. 8. 8. Z. 


Determination of Urea in 0:1 c.c. of Blood. H. M. Hrnp- 
MARSH and H. Prisstixy (Biochem. J., 1924, 18, 252—254).—The 
blood is collected in a solution of urease and is incubated. A 
saturated solution of borax is then added and the ammonia driven 
by an impinging current of air into 0-05N-sulphuric acid and deter- 
mined by Nessler’s method. This method is as accurate as that of 
Folin and Wu. 8. 8. Z. 


Ivar Bang’s Micro-chemical Method for Determining Fat 
and Cholesterol. .J. Maas (Biochem. Z., 1924, 144, 379—382).— 
Blank determinations and controls on pure triolein and cholesterol 
do not give satisfactory results with Bang’s micro-method for 
determining the fat and cholesterol content of blood (cf. Szent- 
Gyorgyi, A., 1923, ii, 344). J.P. 


Determination of Bile Acids in Urine. C. L. A. Scumrpt 
and J. A. Merriam (J. Biol. Chem., 1923, 58, 601—609).—The 
method of Foster and Hooper (A., 1919, ii, 377) as modified by 
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Schmidt and Dart (A., 1920, ii, 284) is employed after removing 
the bile acids from interfering substances present in urine. This 
is accomplished by evaporating the urine to dryness, extracting 
the bile acids with alcohol, and finally precipitating them from 
aqueous solution by saturation with magnesium sulphate. Applic- 
ation of the method to several cases of jaundice indicated that only 
small amounts of the bile acids are excreted in the urine, the value, 
calculated as glycocholic acid, usually being about 100 mg. per 
day; in one case, however, about 600 mg. were excreted in ue 4 — 


Determination of Tannin in Plant Tissue. P. Menavt (J. 
Agric. Res., 1923, 26, 257—258).—The ground material (20 g.) 
is extracted in a 300 c.c. Erlenmeyer flask with 100 c.c. of 
light petroleum, the flask being shaken occasionally and allowed 
to remain over-night. The residue is collected on a dry paper, 
washed with 100 c.c. of light petroleum in 20 c.c. portions, and 
dried. The dried material is returned to the flask and extracted 
for about sixteen hours with 200 c.c. of 95% alcohol. After filter- 
ing through a dry filter, 10 c.c. of the filtrate are placed in a urine 
centrifuge tube, and after the addition of 2 c.c. of 10% lead acetate 
solution are heated in a water-bath at 75° until the precipitate 
coagulates. The liquid is centrifuged for three minutes, the super- 
natant liquid decanted, and the residue allowed to drain as com- 
pletely as possible; 5—10 drops of 5% sulphuric acid are added 
(sufficient to dissolve the lead tannate and to precipitate all the lead). 
Water is added until the tube is nearly full, and after centrifuging 
for three minutes the clear liquid is transferred to a graduated 
flask. A standard solution of gallotannic acid (from which gallic 
acid has been removed by ether) is prepared in a similar flask. 
Two c.c. of the reagent (see below) are added to each, followed by 
10 c.c. of a 20% sodium carbonate solution. After dilution, the 
colours are compared at the end of five minutes and the tannin 
content is calculated. The reagent is prepared by boiling 100 g. of 
sodium tungstate and 30 g. of arsenic acid (As,O;) with 300 c.c. 
of water and 50 c.c. of concentrated hydrochloric acid for two to 
three hours under a reflux condenser and diluting to 1 litre. Phenols, 
proteins, and dextrose do not affect the reagent, which must, how- 
ever, be kept out of contact with reducing agents. The coloration 
produced with tannic acid is stable for an hour. eG. .% 
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General and Physical Chemistry. 


Theory of the Helium Atom. F.J.v. Wisnimwsxt (Physikal. 
Z., 1924, 25, 135—137).—An attempt is made to obtain the terms 
of the neutral helium spectrum, on the basis of classical mechanics. 
The subject is attacked as a special case of the three-body problem, 
by assuming the nucleus to be at rest, with the first electron moving 
round it at a constant angular velocity. The terms obtained agree 
with the experimental values for parhelium. S. B. 


Model of the Helium Atom. R. pz L. Kronie (Science, 1923, 
58, 537).—The assumption that the moving electrons of atomic 
systems containing more than one electron interchange energy and 
momentum in a sudden discrete manner leads, when applied to the 
crossed orbit configuration of the helium atom, to a model of the 
same general character as the classical one, and having an ionisation 
potential of 5:799W, where W is the energy of the hydrogen atom 
in its normal state. The best experimental value is 5-807W, 
whereas that computed from classical dynamics is 5-5235W (cf. 
Kramers, A., 1923, ii, 479). A, A. E. 


The Rydberg Correction and the Radius of Ions. F. Hunp 
(Z. Physik, 1924, 22, 405—415).—The problem is discussed whether 
the azimuthal quantum numbers of the stationary states, corre- 
sponding with optical spectra, take whole- or half-number values. 
The effective size of the atomic ion is calculated, assuming first 
whole-number, and then half-number values, from the magnitude 
of the orbit at which the transition from the “‘ hydrogen-like ” to 
the disturbed type of orbit occurs. The values so obtained are 
compared with independent estimates of ionic radii (from viscosity 
of inert gases, and from space-lattice distances). Agreement is 
obtained only when half-number values are assigned to the azimuthal 
quantum numbers. 


Relation between Inner Quantum Numbers and Intensity 
of [Components of] Multiplets. H. C. Burerr and H. B. 
DoreEto (Z. Physik, 1924, 23, 258—266). 


Determination of the Relative Values of the Terms of a 
Spectrum. Application to the Spectrum of Neutral 
Vanadium. M. A. CatatAn (Anal. Fis. Quim., 1924, 22, 72—83). 
—For the partial interpretation of complex spectra containing large 
numbers of lines, the spectrum is first searched for its multiplets, 
each of which is formed of two multiple levels or terms recognisable 
by their respective set of separations. The repeated appearance of 
a certain set of separations shows that its corresponding term is 
combined in various multiplets. By giving an arbitrary value to 
one of the terms, especially that term giving multiplets with 
VOL. CXXVI. ii. 14 
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reversed lines, the other terms may be derived. The calculated 
values of the terms may be checked by those multiplets resulting 
from the combination of terms already determined. The values 
obtained are purely relative, but may assist in elucidating the 
structure of the spectrum and those relations involved in the 
differences of energy between various levels of the atom. Values 
for maximal multiplicity, r, azimuthal quantum number, k, and 
internal quantum number, j, may be obtained from the relations 
between the separations of the terms and of the intensities and 
Zeeman effects of the lines forming the multiplets. The method is 
applied to the analysis of the spectrum of neutral vanadium and 
gives a satisfactory explanation of its multiplets. G. W. R. 


Interaction between Radiation and Free Electrons. W. 
Botue (Z. Physik, 1924, 23, 214—224)—The conception that 
radiation consists of molecules of radiation, i.e., of energy complexes 
carrying multiple quanta, is applied to the interaction of radiation 
and free electrons (cf. Pauli, abid., 1923, 18, 272, for discussion 
on thermal equilibrium between radiation and free —s - 

8. T. B. 


Estimation of the Average Life of Excited Mercury Atoms. 
L. A. Turner (Physical Rev., 1924, 23, 464—471).—A mathe- 
matical paper in which the average life of excited mercury atoms 
in mixtures with hydrogen and air, respectively, is calculated from 
the data of Cario and Franck (A., 1922, ii, 809) and of Wood (Phil. 
Mag., 1912, 23, 689); 7 is found to be of the order oe . 


Light Period of Atoms and the Damping of Spectral Lines. 
W. Wien (Ann. Physik, 1924, [iv], 73, 483—504).—The period of 
light emission of atoms in a positive ray stream has been determined 
by observing photographically the intensity of the radiation of a 
given wave-length at different distances from the cathode (cf. ibid., 
1921, 66, 232). The periods observed were independent of the 
E.M.F. imposed, in contradiction to the results of Dempster. The 
periods for the Balmer series, He 4478, and Hg 4358 A. are ve 
close to the value deduced from the classical theory, 5-35 x 107 sec.. 
In accordance with the views of Sommerfeld and Heisenberg, the 
period for Hg 2536, the resonance line, is different, 1-02 x 107 sec.. 
The methods of ultra-violet photometry are shortly ner . 


Duration of Molecules in Upper Quantum States. R. C. 
Totman (Proc. Nat. Acad. Sci., 1924, 10, 85—87).—The author 
has shown from data on the intensity of absorption lines that the 
mean life, +, of atoms and molecules in excited quantum states 
and the specific rate, A,,, at which they spontaneously leave the 
excited state, 2, to return to the lower state, 1, is given by 
where A,, is the chance per 
unit time that a molecule in quantum state 2 will spontaneously 
jump to quantum state 1 in the absence of exciting radiation, v is 
the frequency of the light emitted in such a jump, and p, and p, 
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are the a priori probabilities of states 1 and 2, whilst N, and « are 
data obtained in some particular absorption experiment, NV, being 
the number of molecules per unit volume in the lower quantum 
state, and « the absorption coefficient for light producing the 
quantum jump. The mean life of the excited atom or molecule 
has been calculated from the data available in the literature for 
certain lines in the spectra of mercury, sodium, czsium, iodine, and 
hydrochloric and hydrofluoric acids. It is found that the mean 
life may vary over at least the range 1 to 10™° second, and that the 
rate of decay is not a simple function of the frequency of the 
emitted light. 8. 8S. 


Interferential Methods for Determining the Duration of 
and the Law of Emission of Light by Atoms. E. BavEr 
(Compt. rend., 1924, 178, 1268—1270).—The author proposes to 
obtain information as to the law of emission of light as predicted 
by the quantum theory by measuring the length of the wave trains 
emitted by atoms in canal rays by an interferential method. The 
Doppler effect due to the thermic movements of the molecules and 
the disturbances due to collisions is to be eliminated by causing 
the gas, e.g., mercury vapour, to behave as if it were unidimensional. 
On theoretical grounds, it is regarded as impossible to utilise X-rays 
for the measurements. A. B. H. 


Broadening of Spectral Lines. II. J. Hoursmarx (Physikal. 
Z., 1924, 25, 73—84).—A mathematical paper in which the theory 
(Ann. Physik, 1919, 58, 577) which assumed that the ionised atoms 
could be regarded as point sources is extended to cover the case of 
ions of finite magnitude. The new theory is used to calculate the 
breadth of the H, line at different pressures with results in satis- 
factory agreement with the observations of Michelson. 8. 8. 


A Photographic Method in the Infra-red. A. TERENIN 
(Z. Physik, 1924, 28, 294—297).—The author gives an account of 
experiments in the registration of infra-red spectra. The chief 
experimental method discussed depends on the fact that, if a 
sensitive photographic plate is first exposed to ordinary light and 
then to infra-red radiation, a positive image of the infra-red is 
obtained. The action of various dyes on the process is discussed 
and details of the method found most satisfactory are given. By 
this means, wave-lengths up to 1-18 » can be measured. . &. 


Lyman ‘‘ Ghosts ’’ and Measurements in the Infra-red 
Spectrum of Neon. K. W. Meissner (Ann. Physik, 1924, [iv], 
73, 643—646).—‘‘ Ghosts ” of the type described by Lyman and 
by Meggers and Kiess (J. Opt. Soc. Amer., 1922, 6, 417) have been 
found in the spectra from a concave Anderson grating of 15,000 
lines to the inch. They occur at positions given by Aghost= 
4(n/5-+-/1500), where the values of » are whole numbers between 
1 and 12, and p varies from —1 to +5. Twelve of the lines in 
the wave-length range 9840—7528 A. previously attributed by the 
author to neon (A., 1919, ii, 206) must now be recognised <7 
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Spectrum of Iron. O. Laporte (Z. Physik, 1924, 23, 135—175). 
—The 20 multiplets in the spectrum of iron recorded by Walters 
(cf. A., 1923, ii, 519) have been increased to 30. Their inter- 
pretation by the quantum theory is supported by their Zeeman 
effects. The fundamental term of the iron spectrum is found to 
be a d-term in agreement with Angerer and Joos (cf. Naturwiss., 
1924, 12, 140). This is the first time the d-orbit appears as 
the normal state. The ionisation potential is 5-9-L0-1 volts, and 
the first excitation potential 3-20 volts. A table gives all the 
classified lines (321), including all the strong lines, of the iron 
spectrum in order of wave-length. Ss. T. B. 


Spectrum of Iron. S. Goupsmir (Nature, 1924, 113, 604).— 
Absolute values for the “‘ inner ”’ quantum numbers J have been 
obtained, and the results show that the 20 iron multiplets belong 
to a triplet and a quintuplet system. Two of the 13 different 
terms are irregular. A. A. E. 


Spectra of Arcs between Metal Poles in Various Media and 
in Vacuo. S. Procoptu (Ann. Physique, 1924, [x], 1, 89—133).— 
The spectra of arcs between poles of copper, gold, magnesium, calcium, 
zine, cadmium, mercury, aluminium, and thallium, in air, hydrogen, 
nitrogen, coal-gas, water, and in vacuo are described. In water, 
coal-gas, and hydrogen, the are spectra are reduced in intensity 
and the higher members of the series disappear; on the other 
hand, the spark spectra become more intense. In nitrogen, the 
higher members of the arc spectra are augmented and the spark 
spectra disappear. In vacuo, the lines of the arc spectra are narrow 
and intense, including the higher members of the series, and a 
larger number are reversed than in air. The arc across a flame 
gives spectra similar to those in vacuo, but some lines show “ double 
reversal.” The potential across the arc changes sharply according 
to whether the anode is within or beyond the region of the cathode 
glow (about 5 mm.), but otherwise is almost independent of the 
length of the arc. Across portions of the length of the are in 
vacuo, a continuous spectrum may be produced which is sufficiently 
intense in the ultra-violet to serve as a source for absorption 
measurements. The effect of striking the arc between poles of 
different metals indicates the predominant réle of the cathode. 
These results and the variation in intensity of the lines along the 
are support the view that the lines of the are spectrum originate 
from the neutral atoms, those of the spark spectrum from the ions, 
the band-spectra from the atom ion, and the continuous spectrum 
from the neutralisation of the positive ion. L. J. H. 


Ultimate Lines in the Spectra of the Electric Arc. S. 
Procoriu (Compt. rend., 1924, 178, 1368—1369).—A study of the 
conditions under which “ ultimate ” lines due to metallic impurities 
appear in the are or spark spectra of metals. In the case of 
impurities of a low ionisation potential, the “ ultimate ” lines are 
scarcely visible at low pressures, but intense in air at atmospheric 
pressure. In the case of impurities of a higher ionisation potential 
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than that of the metal itself, the lines due to the impurity are 
invisible at low pressures. It is concluded that the emission of the 
“ ultimate ”’ lines is a thermal phenomenon. A. B. H. 


The Series of Triplets of the Arc Spectrum of Mercury. 
H. Butsson (Compt. rend., 1924, 178, 1270—1272).—Measurements 
have been made of the wave-lengths of the members of the first 
and second subordinate series of triplets in the are spectrum of 
mercury which have not previously been measured. The wave- 
lengths were found by interpolation from known values for copper. 
The measurements, in the case of both series of triplets, confirm 
the existence of constant differences between the frequencies of the 
three members of each triplet. 


Vanadium Multiplets and the Zeeman Effect. F. Mrccrrs 
(J. Washington Acad. Sci., 1924, 14, 151—159).—A number of 
multiplets has previously been detected in the are spectrum of 
vanadium. The observed Zeeman patterns for the lines of these 
multiplets are tabulated with the corresponding values calculated 
according to Landé’s scheme for multiplets (Z. Physik, 1923, 15, 
189). The agreement is fairly satisfactory. S. B. 


Arc and Spark Spectra of Aluminium, Zinc, and Carbon in 
the Extreme Ultra-violet. R. O. Hurcuinson (Astrophys. J., 
1923, 58, 280-—293).—-By the use of a vacuum grating spectrograph, 
the are spectra of aluminium, zinc, and carbon have been extended 
to 696-2, 768-1, and 595-5 A., and the spark spectra to 678-0, 467-5, 
and 460-1 A., respectively. A. A. E. 

Evidence of a Spark Line in the Lithium Spectrum. F. L. 
MouLER (Science, 1923, 58, 468—469).—Excitation of spark lines 
by thermionic discharge in gas at low pressure, when applied to 
lithium vapour between 500° and 600°, causes the appearance, near 
50 volts, of a line 2934-15--0-1 A. Removal of the valency electron 
of lithium requires 5:3 volts, and the potential for removal of one 
of the K electrons is estimated to be about 50-45 volts. In the 
spectrum of the thermionic discharge in lithium the subordinate 
series are developed to an unusual extent. A. A. E. 


Cosmic Clouds of Calcium and Sodium. B. GrRastmovic.— 
(See ii, 335.) 


Spectrum of Glow of Phosphorus. W. E. Downry.—(See 
ii, 250.) 

Quantum Theory of Molecules. M. Born and W. HEIsEN- 
BERG (Ann. Physik, 1924, [iv], 74, 1—31).—A theory for band 
spectra is developed from consideration of the molecule as a 
mechanical system consisting of a nucleus and electrons by develop- 
ing the energy function in powers of 4, where 2” is of the same order 


of magnitude as the ratio of the masses of the electrons and the 
nucleus. Ss. P. B. 


New Hydrocarbon Band. R. Forrrat (Compt. rend., 1924, 
178, 1272—1275).—A new band in the ultra-violet of the spectrum 
emitted by the blue cone of the hydrocarbon flame is described. 
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Its origin is 3143 A. and it has the theoretical structure of a hydro- 
carbon band. It is considered possible that the band is related 
to the bands 4320 A. and 3889 A., and that the three bands may 
be emitted by the same molecule but under very different conditions. 
This supposition is confirmed by calculations of the moments of 
inertia, before and after emission, and the fundamental frequency 
Vg of the molecule concerned. A. B. H. 


Behaviour of the Oxygen Band 3064 A.ina Magnetic Field. 
R. Fortrat (J. Phys. Radium, 1924, [vi], 5, 20—32).—Heurlinger 
resolved this band (often known as an “ OH ” band) into a system 
of eleven simple band series. The author has observed the Zeeman 
effects of the lines of this spectrum, using the oxyacetylene flame 
as his source. He concludes that the lines in any one of the simple 
bands picked out by Heurlinger have Zeeman patterns of the 
same type, but of progressively varying separations. No marked 
analogies were found between the effects in the different simple 
bands. S. B. 


Formulation of Absorption Bands in the near Infra-red. 
W. F. Corsy (Astrophys. J., 1923, 58, 303—306).—The fundamental 
band of hydrogen chloride, and that at 1-7y, are re-formulated 
with half-parameter numbers. The combination band correspond- 
ing with a vibrational quantum change 1 —> 2 is calculated and 
found to agree with the faint absorption band already observed 
(A., 1923, ii, 356). A. A. E. 


Band Spectrum of Boron Nitride. W. JEvons (Nature, 
1924, 113, 744—745).—A criticism of Mulliken’s view (this vol., 
ii, 3, 294, 295) that the bands in question should be ascribed to an 
oxide rather than to a nitride of boron. The greater intensity of 
the bands in presence of a trace of oxygen is not conclusive proof 
of the correctness of this view, since the spectrum of any nitride, 
produced by the action of active nitrogen on a suitable substance, 
would presumably be intensified by the admission of a trace of 
oxygen, in view of Rayleigh’s observations on the influence of 
foreign gases on the production of active nitrogen. Other gases 
may produce the same effect as oxygen and, further, if the spectrum 
is due to an oxide it should be easy to produce it in the absence of 
nitrogen (the author has, however, failed to do so), and it should 
be given by the uncondensed discharge through a mixture of 
boron trichloride vapour and oxygen. A. A. E. 


Terms of the (C+-H) Band Spectra. A. Kratzer (Z. Physik, 
1924, 23, 298—332).—A detailed discussion of the structure of the 
bands at 4300 and 3900 A. is given. The (C + H) band at 4200 can 
be represented as combinations from four initial electronic states 
to one final state. The final state is determined by means of the 
formule of Kramers and Pauli for diatomic molecules. The moment 
of momentum about the line joining the atoms is h/27. The initial 
states can be represented by the same formule. The corresponding 
moment of momentum is less than h/2z and approximately $h/2z. 
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Combinations between the bands at 4300 and 3900 show that both 
correspond with the same final state of the molecule. The absence 
of certain possible combinations of these two is explained by a 
selection rule. The experiments are not sufficient to decide the 
question as to whether it is CH or CH, which gives rise to these 
bands. G. 8. 


Ultra-violet Absorption Spectrum of Furfuraldehyde. 
F. H. German (J. Physical Chem., 1924, 28, 397—401).—Contrary 
to the conclusions of Hartley and Dobbie (T., 1898, 73, 598), but in 
agreement with those of Purvis (T., 1910, 97, 1655), both alcoholic 
and aqueous solutions of furfuraldehyde are found to exhibit a 
strong absorption band the head of which is at 4 = 270, in addition 
to general absorption beginning at about 4 = 300up» for a layer of 
N/100-solution 1 mm. thick. Furfuraldehyde which has been 
darkened by exposure to light shows a tendency to increased 
absorption for ultra-violet light of longer wave-length. The 
structure of furfuraldehyde is discussed on the assumption that no 
organic compound shows an absorption band unless the possibility 
of tautomerism exists. A condensed spark, between two electrodes 
of alloys of ferro-vanadium and ferro-chromium, respectively, was 
used as a source of ultra-violet radiation. M. 8. B 


Ultra-violet Absorption Spectrum of Naphthalene Vapour. 
Molecular Activation and Structure. V. Henri and H. DE 
LAszxi6 (Compt. rend., 1924, 178, 1004—1006).—A series of bands 
without fine structure is exhibited when the pressure is not greater 
than 0-22 mm.; above this value, more than 400 fine bands in 18 
series were observed. For wave-lengths less than 2820 A., there is 
a sharp change in the spectrum, which it is suggested corresponds with 
an abrupt increase in the internal energy of the molecule of more 
than 101,000 cal./mol. The authors draw conclusions regarding 
the structure and moment of inertia of the naphthalene molecule 
which indicate that the carbon atoms are nearer each other than 
those in diamond or graphite. H. J. E. 


Absorption Spectra of certain Derivatives of p-Cymene. 
W. C. Hotmes.—(See i, 576.) 


Continuous Spectrum of Hydrogen. H. B. Lemon (Nature, 
1924, 113, 570; cf. Horton and Davies, A., 1923, ii, 820; this vol., 
ii, 217).—Priority for the description of the visible continuous 
spectrum of hydrogen is accorded to Horton and Davies, with whose 
conclusions the author agrees in so far as they concern the voltage 
condition for its production, but not as regards its origin. The 
persistence of the lines 6032 and 6021 A. after the rest of the second 
ary spectrum has been virtually eliminated is noted. A. A. E. 


Light Radiation and Total Radiation of Tungsten. E. Lax 
and M. Prrant (Z. Physik, 1924, 22, 275—285).—The relation be- 
tween the visible and total radiation of a material would appear to 
offer a very simple method of temperature determination. The use 
of the tungsten filament lamp for this purpose is hampered by 
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variations in the absorptive power of the metal. These variations 
are due, it is suggested, to different surface conditions of the metal 
filaments; this view is supported by comparison of the absorptive 
powers of tungsten filaments of which the component crystals 
were very different in size. S. B. 


Soft X-Rays. P. Luxirsxy (Z. Physik, 1924, 22, 351—367; 
ef. this vol., ii, 215)—A method is described for the study of radi- 
ation in the region between ruled grating and crystal grating spectra. 
The radiation is generated in a Coolidge X-ray tube which is directly 
attached to a spherical condenser. The anticathode of the tube 
is so arranged that the rays fall, through a hole in the outer spherical 
cover, on the inner sphere of the condenser, where they generate 
secondary electrons. The velocity of these electrons is determined 
from the minimum retarding field that must be applied to the 
condenser to prevent the electrons reaching the outer cover. The 
wave-length of the radiation liberating the electrons can then be 
calculated. The following wave-lengths have been obtained by 
this method. K line of carbon, 48-9 A.; Z line of aluminium, 
154 A.; M line of zinc, 112 A., with a probable error of 1%. 

S. B. 


Important Conclusion from the Compton Effect. L. 
MEITNER (Z. Physik, 1924, 22, 334—-342)—-When X-rays or y-rays 
are absorbed by matter, electrons may be ejected by either of two 
principal processes. One is the normal photo-effect, the other the 
Compton effect (Physical Rev., 1923, 21, 483), in which part of the 
absorbed energy reappears as light energy. The detection of the 
Compton effect by the continuous X-ray spectrum it produces is 
hampered by secondary effects producing similar spectra. It is 
suggested that the distribution of the ejected electrons can be used 
to decide the extent of the Compton effect. The normal photo- 
electron velocities should be distributed symmetrically about an 
axis perpendicular to the exciting rays, but the Compton effect 
electrons should all have a forward component. Old data are 
examined in the light of this suggestion, and it is concluded that the 
Compton effect is more marked with a target of light than a! heavy 
atoms. 


Spark Lines in X-Ray Spectra. G. WentzEL (Ann. Physik, 
1924, [iv], 73, 647—650).—In a previous paper (A., 1922, ii, 249), 
lines which appear as short wave-length satellites to certain series 
lines in X-ray spectra were attributed to the radiation of ionised 
atoms. Quantitative evidence in favour of this view is afforded 
by the relations between frequency differences in the spectra of 
elements of successive atomic number. Contrary to the statement 
in the previous paper, it is necessary to assume that a multiple- 
charged atom loses its electrons simultaneously. S. B. 


Secondary and Tertiary Rays from Chemical Elements of 
Small Atomic Number Due to Primary X-Rays from a 
Molybdenum Target. G. L. Crarxk, W. Duane, and W. W. 
StiFLeR (Proc. Nat. Acad. Sci., 1924, 10, 148—152).—A continuation 
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of previous work (ibid., 1923, 9, 413, 419; 1924, 10,41,92). Inthe 
present case, primary rays from a water-cooled molybdenum target 
tube were employed, the radiators consisting of chemical elements of 
low atomic number, lithium, graphite, rock-salt, aluminium, and 
sulphur. It is shown that the displacement of the modified peaks 
increases and their intensities decrease with increase in atomic 
number; also, the position of the short wave-length limit of the 
modified peak is in approximate agreement with that calculated for 
tertiary radiation. This supports the view that the rays with wave- 
lengths shifted towards the larger values should be ascribed to 
tertiary radiation produced by the impacts of photo-electrons. ™ 

L. J. H. 


Secondary and Tertiary X-Rays from Germanium etc. 
G. L. CuarK and W. Duane (Proc. Nat. Acad. Sci., 1924, 10, 92— 
96).—In previous notes (ibid., 1923, 9, 413, 419; 1924, 10, 41, 47; 
this vol., ii, 299) it has been shown that the X-rays emerging from a 
secondary radiator at right angles to the primary beam contain 
(a) scattered primary rays, (b) fluorescent secondary rays character- 
istic of the radiator, and (c) tertiary rays produced by the impact 
of secondary photo-electrons on atoms in the radiator. The short 
wave limit of these tertiary rays is given by A = A4A9/(A_q — Aj), 
where A, denotes a primary wave-length and A, is a critical absorp- 
tion wave-length of the chemical element in the radiator (cf. this 
vol., ii, 300). The shift from the wave-length of the unmodified 
ray in the scattered beam is AA = 2,?/(A. — A,). Further data 
have been obtained for silver, molybdenum, and germanium which 
demonstrate the existence of tertiary radiations. With a molyb- 
denum radiator and a primary tungsten beam, it is found, in accord- 
ance with the theory, that the short wave limit of the tertiary rays 
is independent of the angle between the primary beam and the 
measured radiation. With a radiator of germanium, the tertiary 
rays due to tungsten K, and Kg were observed in both firstand second 
order spectra. An experiment with a block of paraffin wax gave the 
same result as that found previously for graphite (loc. cit.), hence 
the failure to obtain the shifted rays predicted by Compton’s theory 
is not due to the crystalline nature of graphite. 8. 8. 


X-Ray Spectra and Atomic Structure. L. pz Broce and 
A. Dauvinuier (J. Phys. Radium, 1924, [vi], 5, 1—19).—A general 
review, with bibliography, of the theoretical and experimental 
work of the authors on the system of X-ray spectra and its relation 
to atomic structure. The authors have been led independently to 
a theory of X-ray spectra which is broadly in agreement with that 
of Bohr, with some important differences. S. B. 


Interference Phenomena during the Passage of Réntgen 
Rays through a Diatomic Gas. P. Exrenrest (J. Russ. Phys. 
Chem. Soc., 1915, 47, 479 —485).—Reference is made to observations 
of Friedrich (Physikal. Z., 1913, 14, 317), that a bundle of 
Réntgen rays passing through yellow wax, other amorphous solids, 
and liquid paraffin give interference rings on a piotageee plate 
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placed behind them. The author favours one of the explanations 
advanced by Friedrich, namely, that the disposition of particles 
in amorphous solids and more so in liquids is quite irregular; the 
phenomenon observed during the passage of Réntgen rays is analo- 
gous to that taking place during the passage of rays of light through 
a glass plate sprinkled with lycopodium powder. To simplify the 
problem, the author calculated the effect of Réntgen rays passing 
through a diatomic gas. Assuming that a is the distance between 
the atoms (regarded as points), 4 the wave-length of the rays which 
are assumed to be perpendicular to the plate, and ¢ the angle formed 
by the rays with a line joining a point on the photographic plate 
and a molecule, then with the increase of ¢ the mean intensity varies 
as 1+ sin2zp/2zp. By solving the problem geometrically, the 
same result is obtained, the formula M/,(1 + sin2zp/2zp) giving an 
expression for the dark rings. 8. P.S. 


Scattering of Réntgen Rays. W. Friepricn and M. BENDER 
(Ann. Physik, 1924, [iv], '73, 505—553).—Measurements were made 
of the scattering coefficients for lithium, sodium, potassium, water, 
and alcohol, and the results compared with those calculated from 
the atomic numbers of the atoms, W. E. G. 


Radiation Produced by Intensive Bombardment of Oxides 
with Cathode Rays. K. Trucker (Physikal. Z., 1924, 25, 
115—119).—Thorium oxide and Auer’s mixture (rare earths) were 
bombarded with cathode rays using 300 watts, and the radiation 
produced was compared with that given by the same substances 
when heated in a gas flame to the same brightness and general 
appearance. The distribution of energy through the spectrum, 
measured for the infra-red from 0-5 to 4-115, for the visible region 
from 450 to 715y,, and for the ultra-violet from 241 to 525yp, was 
the same in both cases. The variation of the total energy emitted 
with temperature, measured in the first case pyrometrically, was 
also the same. The radiation produced by the bombardment is 
therefore purely thermal. The effect of varying the pressure in the 
exhausted tube was also studied, and it was found that with constant 
bombardment energy (140 watts) an optimum of luminosity was 
obtained at 0-45 mm. The luminosity was found to be proportional 
to the energy of bombardment, and a curve for the variation of 
efficiency (luminosity to bombardment energy) with bombardment 
energy is given. L. J. H. 


Fluorescence. J. TrOcER and O. Grintuat.—(See i, 540.) 


Fluorescent Powers of Cellulose and its Derivatives. S. J. 
Lewis.—(See i, 374.) 


Fluorescence of Z:sculin Solutions. M. B. Kearney (Phil. 
Mag., 1924, [vi], 47, 648—656).—An extension of the work of 
McLennan and Cale (Proc. Roy. Soc., 1922, A, 102, 256), using the 
same methods. Solutions of esculin in water, ethyl alcohol, methyl 
alcohol, acetone, and glycerol have been subjected to the action of 
ultra-violet light and ozone, and the rate of decay of fluorescent inten- 
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sity has been examined. The initial fluorescent intensity is greater, 
and the initial rate of transformation by ultra-violet light and by 
ozone less, for aqueous than for organic solutions. Unexposed 
ethyl alcohol and glycerol solutions have an absorption band with 
a maximum at 3400 A. This and a band at 2700 A. (in aqueous 
solutions) are active in exciting fluorescence, Solutions jacketed 
with transformed solutions continue to fluoresce without trans- 
formation when exposed to ultra-violet light, showing that the 
decay of fluorescent intensity is due to wave-lengths in the extreme 
ultra-violet, and verifying the result of McLennan and Cale (loc. cit.) 
that sesculin solutions are not transformed if exposed to radiation 
of appropriate wave-length. Neither ultra-violet light nor ozone 
affects solid eesculin. 


Optical Properties of Fluorescent Rhodamine-B. A. 
Poritsky (J. Franklin Inst., 1924, 197, 527—539).—Measurements 
made with a contrast Lummer-Brodhun spectrophotometer, on 
aqueous and alcoholic solutions of rhodamine, show that the co- 
efficient of absorption for any wave-length is the same whether the 
transmitted light is monochromatic or comes from an undispersed 
source. Lambert’s law holds strictly, and for ranges of concen- 
tration of 1x10°—5 x 10-6 g./c.c. there is direct proportionality 
between concentration and absorption. Increasing the concen- 
tration from 1x10-§ to 1x10 g./c.c. caused a gradual shift of 
maximum of the energy distribution of the fluorescent band from 
568 to 583 A. with no further shift even up to 1x10 g./e.c. <A 
solution of concentration 11074 g./c.c. when heated or exposed 
to intense illumination showed a shift of maximum fluorescent 
intensity from 573 to 564 A. A film of solid rhodamine shows the 
same absorption band as the solution from which it is deposited. 
The film possesses an intense metallic reflection not present in the 
solution. A. E. M. 


Photoluminescence of Flames. E. L. Nicuors and H. L. 
Howes (Physical Rev., 1924, 23, 472—477).—A continuation of 
previous work (ibid., 1923, 22, 425). A flat hydrogen flame, well 
salted, was exposed’ to the excitation influence of an ‘“ amalgam 
arc’ in quartz, and it was found that the sensitiveness to excitation 
is confined chiefly to the boundary between the oxidising and 
reducing regions. The width of the bands is decreased and the 
sharpness and intensity of the maxima are increased, without shift, 
for barium, strontium, and calcium. With thallium, great increase 
in brightness was obtained owing to the presence of thallium in 
the are. By dispersing the exciting light, it was found that the 
thallium lines 5351, 3776, and 3519 A. are effective whilst the 
neighbouring mercury lines are inactive. The luminescence is 
thus shown to be selective and to be closely analogous to the 
resonance radiation of vapours. L. J. H. 


Mesomorphic State and Magnetic Birefringence. L. Rover 
(Compt. rend., 1924, 178, 1066—1068).—An attempt to apply 
certain quantitative laws relative to magnetic birefringence to the 
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birefringence of mesomorphic substances. If my is a fictitious 
refractive index for a temperature in the mesomorphic region, 
calculated from the temperature coefficient of the refractive index 
in the isotropic region, and ”, and ny are the actual ordinary and 
extraordinary indices at the temperature considered, a=(n,—n 9)/ 
(ns—M))=—2, independent of wave-length. Also, Havelock’s 
expression connecting n, and m, is applicable to certain classes of 
liquid crystals. Magnetic birefringence and the birefringence 
of liquid crystals decrease in a similar manner with increase in 
temperature. 

It is concluded that magnetic birefringence is due to the orientation 
of anisotropic molecules by an external magnetic field, whilst that 
of the mesomorphic state is caused by a spontaneous orientation 
of the molecules by the molecular field. A. B. H. 


Relation between the Refractivities and the Sizes of the 
Atoms of certain Elements. J. E.Carrurop (Phil. Mag., 1924, 
[vi], 47, 772—779).—The refractivities of 15 elements of groups 
V, VI, VII, and O of the periodic table, for the sodium D line, have 
been compared with the corresponding atomic volumes, derived 
from the results of W. L. Bragg (ibid., 1920, 40, 169). For the 
elements of a vertical column, the refractivity is proportional to 
the atomic volume. The ratio of refractivity to atomic volume 
decreases with decreasing valency. The ratios of the refractivities 
in a vertical column are approximately the same for the last four 
groups and correspond with those found by Cuthbertson (A., 1909, 
ii, 105). It is suggested that this is due to the approach of the 
atomic radii to a constant value towards the end of a period. With 
the exception of the values for xenon, iodine, tellurium, and arsenic, 
for which the discrepancies are large, the results agree among 
themselves to about 5%, which is in accordance with the order of 
discrepancy found in the estimates of atomic radii by different 
workers. A. E. M. 


Molecular Refraction of Ions and Molecules and Atomic 
Structure. K. Fasans and G. Joos (Z. Physik, 1924, 23, 1—46).— 
A discussion of the molecular refraction of ions and molecules in 
the solid state and in solution. The assumption is made that 
molecular refraction is a measure of the elasticity of the electron 
envelopes of the atoms or ions, and that changes in its value indicate 
deformations of the electron systems. 

Such deformations produced by cations are considerably greater 
than those produced by anions. This is due to the relatively weak 
electrostatic field of the anions, which for the most part occupy 
a much larger volume than the cations. 8. B. 


Optical Constants of Metallic Films obtained by Cathodic 
Sputtering. K.Laucu (Ann. Physik, 1924, [iv], 74, 55—78).—The 
refractive index, extinction coefficient, coefficient of reflection, and 
the angles of principal incidence and azimuth have been determined 
with light from 5460 A. to 5780 A. for opaque films of silver, gold, 


i 
3 
i 
i 


GENERAL AND PHYSICAL CHEMISTRY. ii. 373 


platinum, copper, and nickel obtained by cathodic sputtering. 
For various grades of purity there is a relation between the constants 
and the principal angles; the lowest refractive index is given by 
the purest film. The values of the constants found with the maxi- 
mum absorption coefficient are very nearly equal to the optical 
parameters of the metal in: bulk. 


Refractive Indices of Calcite and Aragonite. W. L. Braca 
(Proc. Roy. Soc., 1924, A, 105, 370—386).—The refractive indices 
of calcite and aragonite have been calculated from a knowledge of 
the relative positions of the atoms of calcium, carbon, and oxygen 
given by X-ray analysis, and of the extent to which the atoms 
become polarised under a given electric field, as deduced from the 
atomic refractivities. These values are in fair agreement with 
the values observed by experiment when the possible errors in 
calculation are taken into consideration. 

The strong double refraction of calcite and aragonite is attributed 
to the structure of the CO, group. X-Ray analysis shows that it 
consists of three oxygen atoms grouped round a central carbon 
atom and lying in one plane. These oxygen atoms, owing to their 
position, must be strongly polarised, and more so by an electric 
field parallel to the plane of the group than by one perpendicular 
to it. Hence the refractive index of the crystal is greater when the 
electric vector is perpendicular to the trigonal axis than when it is 
parallel. A similar structure probably accounts for the strong 
birefringence of sodium nitrate. 

An arrangement of the oxygen atoms in the SO, group which 
would account for the weak birefringence of the sulphates is sug- 
gested, but these crystals have not yet been satisfactorily examined 
by X-rays. M.S. B. 

Rotatory Dispersion of Tartaric Acid. L. LonecHamBon 
(Compt. rend., 1924, 178, 951—953).—A section of a tartaric acid 
crystal cut normally to the optic axis exhibits rotatory dispersion 
which follows a normal course but is of considerable magnitude, 
the ratio between the rotations for the indigo and yellow mercury 
rays being 2-14, whereas for tartrates this ratio does not exceed 1:8. 
Examination of the curves representing the dispersion of solutions 
of tartaric acid in water and in salt solutions shows that the dis- 
persion of the levorotatory component assumed to exist in such 
solutions lies between 2 and 2-2 and is thus nearly identical with 
that of crystallised tartaric acid. Further, the dispersion 2-14 
corresponds with the rotatory power —70°, which may be regarded 
as the specific rotation of the levorotatory component. Hence the 
latter is neither an anhydride nor an internal ether, but ordinary 
tartaric acid, as it exists in the crystals; the author suggests for 
it the name «-tartaric acid and for the dextrorotatory compound 
the name @-tartaric acid. 


Induced Asymmetry of Unsaturated Radicals in Optically 
Active Compounds. ‘TT. M. Lowry and E. E. Waker (Nature, 
1924, 113, 565—566).—The authors have independently concluded 
that, instead of the asymmetric centres of a molecule being made 


q 
j 


li. 374 ABSTRACTS OF CHEMICAL PAPERS, 


to adopt the absorption frequencies of the chromophoric groups, 
the latter exhibit “induced asymmetry,” themselves becoming 
optically active when coupled sufficiently closely to an asymmetric 
complex. Thus the chromophoric groups will contribute directly 
to the optical rotatory power of the molecule, as represented in the 
equations of rotatory dispersion, instead of indirectly as a substituent. 
The inequality of the two linkings of a double bond (as evidenced 
in the camphor series) is quoted in support, as also is the polar view 
that activation of a double bond leads ultimately to a complete 
rupture or ionisation of one of the two linkings, and therefore to a 
disappearance of symmetry. Bohr’s atom provides possibilities 
for the development of asymmetry, eg., in saturated groups, 
:CH,, :CMe,, :‘CBr,, and in unsaturated groups, :CO, if placed 
in an asymmetric environment, optical activity appearing only 
under conditions which would lead to the production of unequal 
quantities of the two enantiomorphous forms. Induced asymmetry 
can give rise to important developments of rotatory power only 
when applied to unsaturated or chromophoric groups, and need not 
lead to an optical rotation of the same sign as that of the fixed 
asymmetric groups by which it is controlled. A. A. E. 


Production of a Luminous Discharge in a Gas by very small 
Differences of Potential. S. Borovic and W. Paviov (J. Russ. 
Phys. Chem. Soc., 1915, 47, 486—496).—The method employed 
combined the methods of Wehnelt (Ann. Physik, 1904, 14, 425), 
and of J. J. Thomson (‘‘ Conduction of Electricity through Gases,” 
1906, 599). The apparatus used had a cathode covered with 
barium oxide and the anode with sodium phosphate. These could 
be heated independently. The simultaneous heating of the elec- 
trodes considerably lowers the difference of potential necessary 
to maintain the luminosity of the discharge. Under favourable 
conditions, the luminosity of hydrogen was observed at a difference 
of potential equal to 18 volts. Since a connexion between luminosity 
and the ionisation of a gas doubtless exists and the ionisation 
potential of hydrogen is equal to 11 volis, it is very likely that 
under suitable conditions it will be possible to bring the potential 
required for the luminosity of hydrogen still nearer to the ionisation 
potential, 7.e., 11 volts. 8. P. 8. 


Behaviour of Low Velocity Electrons in Methane. G. 
GLOCKLER (Proc. Nat. Acad. Sci., 1924, 10, 155—159).—Electrons 
moving under the influence of a low potential gradient (up to 20 
volts) were passed through argon, helium, hydrogen, methane, 
and nitrogen, respectively, in the usual 3-electrode apparatus, and 
the current—potential curves obtained. Well-defined maxima were 
given by argon, methane, and nitrogen between 0 and 1 volt, but 
not by hydrogen or helium. In the case of methane, it is shown 
that the maximum is not due to its dissociation or to its thermal 
decomposition by the hot filament, but it may be due to a low 
radiation potential of the gas or to its transparency for slow electrons, 
By analogy with argon (cf. Minkowski and Sponer, Z. Physik, 
1923, 15, 403), the latter is considered more probable. L. J. H. 
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Ionisation of Gases as a Function of the Energy of Electron 
Impacts. A. L. Huaues and E. Kiern (Physical Rev., 1924, 
23, 450—463).—-Helium, neon, argon, hydrogen, nitrogen, and 
methane, respectively, were exposed at low pressure to the bom- 
bardment of electrons and the fraction of the total number of 
collisions f(V’) which resulted in ionisation was determined as a 
function of the maximum energy of impact, over a range from 
the ionisation potential to 300 volts. Owing to the conflicting 
experimental data on the subject, the total number of collisions 
was calculated from the kinetic theory. The absolute values ma 
be in error from this cause, but the relative values are unaffected. 
f(V’) was found to increase very rapidly to a maximum, beyond 
which there was a less rapid, although marked, decrease. The 
maxima occur at 147, 157, 80, 74, 101, and 80 volts for the gases 
in the order named, the maximum fractional ionisation being 
respectively 0-11, 0-14, 0-35, 0-21, 0-32, and 0-28. A break in the 
argon curve suggests L radiation for argon at 250 volts impact 
energy, and a break in the methane curve indicates possible K 
radiation for carbon at 248 volts (cf. following abstract). L. J. H. 


Effective Radii of Gas Molecules. L. L. Nrerrieron (Proc. 
Nat. Acad. Sci., 1924, 10, 140—145).—The effective radius of a gas 
molecule is defined as the radius of a sphere about the molecular 
centre within which (on an average) an electron must pass to ionise 
a gas molecule. When the gas pressure, number of electrons 
passing through the gas, and the distance through which the electron 
travels are kept constant, the number of ions produced decreases 
with increasing velocity of the electrons. This may be interpreted 
as a decrease in the effective molecular radius. The relationship 
was studied for air, hydrogen, and mercury vapour for electron 
velocities ranging from 6 x to 30108 cm./sec. The results 
are in accordance with Rutherford’s formula /=K/H}, where I is 
the ionisation, H the energy of the electron, and K a constant. 
The data of other workers were reduced to the same basis and give 
general agreement (cf. preceding abstract). L. J. H. 


Electrical Properties of Helium. J.S. Townsenp and §. P. 
McCatium (Phil. Mag., 1924, [vi], 47, 737—753).—Experiments 
on photoelectric currents in helium gas, placed between charged 
parallel plate electrodes, indicate that the electrons set free from the 
negative electrode by ultra-violet light acquire sufficient energy 
to ionise molecules by collision before any other process of ionisation 
can occur to an appreciable extent. A constant electric force of 120 
volts/em. was maintained between the plates, and for a certain range 
of plate distances, with constant gas pressure, the currents are given 
by the formula n=n,e*. Above this range, the rate of increase 
of current is greater and an additional ionisation process must occur, 
the nature of which is discussed. The positive and negative currents 
from a filament for pressures of helium of 4—20 mm. increase 
rapidly above a filament potential of 20 volts. There is no effect 
due to electrons set free from the negative electrode by radiation 
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from activated helium comparable with that due to direct ionisation 
by electron collision with molecules, nor do positive ions make any 
appreciable contribution. These results are not in agreement with 
the properties of atomic models as indicated by the quantum theory 
nor with the theory of ionisation potentials. It is concluded that 
the additional ionising agency is direct ionisation by electron 
collision and that the action is essentially the same either in the 
presence or absence of ultra-violet light. A. E. M. 


Emission from an Incandescent Platinum Wire in Air. 
A. M. Tynpatu and G. C. Grinptey (Phil. Mag., 1924, [vi], 47, 
689—702).—When removed from the vicinity of the particles, the 
electrons from an incandescent platinum wire attach themselves 
to molecules and give rise to normal ions of the same mobility as 
those produced by polonium. The positive emission is complex, 
and although the greater number have mobility of 1-4 cm. /sec./volt/ 
em. the mean value is of the order of 1-1. Itis concluded that positive 
ions are emitted either as small metallic clusters or as atoms, many 
of which cluster before reaching the observation chamber, and that 
the uncharged particles are metallic clusters ranging from atomic 
size to metallicdust. Their growth and subsequent coagulation are 
held responsible for the blackening of filament lamps. A. E. M. 


Electron Stream Generated by Ionic Impacts on Platinum 
in a High Vacuum. E. Bapargu (Physikal. Z., 1924, 25, 137— 
140).—Experiments on a 3-electrode vacuum tube with a hot 
platinum anode indicate that there is no definite energy minimum 
which cations must possess in order to eject electrons from the 
cathode, although such a minimum has been postulated in explana- 
tion of the cathode fall. Within the range of the experiments 
(cathode fall of 75—400 volts) the number of electrons ejected was 
proportional to the energy of the ions at impact. It is suggested 
that the normal cathode fall is determined by the minimum number 
of electrons which must be ejected from the cathode to stabilise 
the discharge. S. B. 


Thermodynamics of Electron Emission. O.W. RicHarpDson 
(Proc. Roy. Soc., 1924, A, 105, 387—405).—A mathematical 
paper in which the sudden reversible changes in thermionic emission 
at transition points are considered thermodynamically. The 
relation of thermionic emission to the kinetic electron theory of 
metallic conduction is also discussed. The author considers that 
the experiments of Davisson and Germer (Physical Rev., 1922, 
20, 300) on the latent heat of electron emission, definitely contradict 
the kinetic theory of metallic conduction in favour of a theory 
according to which the kinetic energy of the internal electrons is 
either zero or practically independent of temperature. This is 
not inconsistent with Bohr’s theory of electron orbits, because the 
electrons might be handed on from one orbit to another, possibly 
through intersection or coalescence of neighbouring orbits at certain 
points. 
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Emission of Electrons under the Influence of Chemical 
Action. M. Brotnerron (Proc. Roy. Soc., 1924, A, 105, 468— 
480).—A continuation of previous work by Richardson (A., 1921, 
ii, 422). The emission of electrons from liquid alloys of sodium 
and potassium when acted on by carbonyl chloride has been 
examined at both low and high pressures. The saturation current 
may be as large as 3-8 108 amp. where the rate of the drops is 
54 per minute and the average pressure 0-027 mm., and as small 
as 20X10 amp. for a rate of drops of 2 per minute and a 
pressure as large as 0:21 mm. The shape of the current—potential 
curve is dependent mainly on the pressure of the gas and is 
independent of the composition of the alloy. 

An important factor in the emission is the accumulation of the 
products of reaction on the surface of the drops. Exceptional 
results, not yet explained, are obtained for very slow and very 
fast rates of fall of the drops. M. S. B. 


[Effect of Gas Evolution on] the Photoelectric Effect. 
R. DiMPELMANN and W. Hern (Z. Physik, 1924, 22, 368—383).— 
Oxygen and hydrogen, generated either chemically or electro- 
lytically, on one side of an iron plate, greatly increase the photo- 
electric effect from the other, when the latter is illuminated by 
ultra-violet light. It is concluded that this phenomenon is con- 
nected with the occlusion of gas by the metal plate, as evolution 
of gas has very little or no effect on the electron emission from 
copper, which occludes very little gas in comparison with iron. 
The recovery from “fatigue ’”’ in photoelectric emission is also 
much more rapid with an iron plate highly charged with occluded 
gas than with one nearly free from it. S. B. 


Photoelectric and Selenium Cells. RrsEarcu STAFF OF THE 
GENERAL Exxectric Co. (Nature, 1924, 113, 606).—Photoelectric 
cells prepared with untreated surfaces of the alkali metals in a 
high vacuum are trustworthy, and of sufficiently great sensitivity 
for ordinary photometric purposes. . A. E. 


Mobility of Radioactive Ions in the Bunsen Flame. 
KE. N. pa C. ANDRADE (Z. Physik, 1924, 22, 345—346).—An answer 
to criticism by Schénborn (ibid., 1921, 4, 118) of a previous paper 
(Phil. Mag., 1912, [vi], 23, 865) on the mobility of ions in flames. 

S. B. 


Variations of the Thermo-electric Power of Iron with its 
Structure. W. (Ann. Physik, 1924, [iv], 73, 554—576). 
—The experiments of Borelius and Gunneson (ibid., 1922, 67, 227) 
are criticised. A new method of observing the thermo-H.M.F. 
between annealed and unannealed iron is described. One part 
of a long rod of iron was heated to a temperature between 70° 
and 950° and then quenched. The #.M.F. between this part and 
the adjoining unaltered part of the rod depends on the time of 
heating, and on the temperature attained before the quenching. 
The curves connecting the #.M.F'. with the quenching temperature 
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have a sharp maximum at 490°, and a minimum at 790°. With 
a longer heating period, the £. M.F. rises more regularly with the 
temperature. S. B. 


Hall Effect and Thermo-electric Power. P. RArTHJEN 
(Physikal. Z., 1924, 25, 84—89).—The constant for the Hall effect 
for a number of metals at a magnetic field strength of 10,500 gauss, 
Rx 104, is for silver, 9:44; gold, 7-36; platinum, 2:30; copper, 
6-09; aluminium, 3-43; tin, 0-41; palladium, 7-60. The constant 
for palladium is practically unaffected by saturating the metal 
with hydrogen when a correction is applied for the expansion of 
the metal. The thermo-electric force against silver of these metals 
was also determined. According to Lorentz’s theory of metallic 
conduction, the thermo-electric force between two metals should be 
proportional to the logarithm of the ratio of the Hall constants 
of the metals. If H is the thermo-electric force between the metal 
and silver in microvolts per degree, and K is the logarithm of the 
ratio of the Hall constant of silver to that of the metal measured, 
the data found may be summarised as follows. Gold, H=—0-26, 
K=0-247; platinum, #=—2-94, K=1-410; aluminium, #=—3-30, 
K=1-010; copper, H=—1-78, K=0-439; tin, H=—2-57, K= 
3-130; palladium, H=—11-50, K=0-149; palladium saturated 
with hydrogen, E=—5-30, K=0-122; there is no simple relation- 
ship between the two series of numbers, as would be expected 
from the theory. Palladium and palladium saturated with hydrogen 
have nearly the same value for the Hall constant, and should 
therefore develop only a small thermo-electric force; it is found, 
however, that this couple gives the large figure of 16-8 microvolts 
per degree. The results of this investigation are therefore directly 
opposed to the usual electronic theory of metallic conduction which 
assumes that only one kind of charged particle is in eae ‘ 


Paramagnetism of Iron in Potassium Ferricyanide. P. 
CoLLet (Compt. rend., 1924, 178, 937).—The value of the molecular 
susceptibility of potassium ferricyanide in aqueous solutions con- 
taining from 1-127 g. to 20-27 g. per 100 g. of solution varies from 
1960 x 10% to 2258x106, the relative accuracy being 1 in 36 in 
the former case and 1] in 720 in the latter. The diamagnetism of 
the residue, [K,(CN),], was found by Pascal to be I18x10~. 
Calculation in accordance with Curie’s law gives for the magnetic 
moment of the iron atom the values 11-40 and 10-91 for high and 
low concentrations of the salt, respectively. These values, like the 
value 13 deduced by Weiss from Honda’s measurements on the solid 
ferricyanide, are greatly inferior to the number of magnetons, 
namely, 26, 27, and 29, found in normal ferric salts. T. H. P. 


Magnetothermal Phenomenon and the Specific Heat of 
Nickel. P. Weiss and R. Forrer (Compt. rend., 1924, 178, 
1347—1351)—The rise of temperature due to the. liberation 
of heat on magnetisation is a linear function of the strength H 
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of the magnetic field between 20° and 277-5°, whilst the curves 
are concave towards the axis of H between 277°5° and 357°. The 


theoretical interpretation of the observations is discussed. 
A. B. 


Magnetic Isothermals of Nickel. P. Weiss and R. ForrEr 
(Compt. rend., 1924, 178, 1046—1049)—Curves have been drawn 
representing the specific magnetisation of nickel as a function of 
the field, from H=0 to H=17,000 gauss, and for temperatures 
from 20° to 405-7°. Below the saturation point (about 5000 gauss) 
and at temperatures below 357°, a hyperbolic curve is obtained. 
For fields above 5000, the magnetisation is proportional to the 
field. At temperatures above 357°, the rate of increase of the 
magnetisation for fields of feeble intensity diminishes, and the 
rectilinear portion of the curve becomes hyperbolic. At still 
higher temperatures, the magnetisation is proportional to the 
field over the whole range. A. B. H. 


Transformation of Atoms and Researches on the Chemical 
Elements. O. Haun (Z. angew. Chem., 1924, 37, 153—158).—A 
general account of radioactivity, isotopes, and atomic structure. 


6. &. 


Effect of Temperature on the Luminosity of Radium 
Compounds. J. A. Ropman (Physical Rev., 1924, 23, 478—487). 
—Tubes containing radium bromide, pure. or mixed with 
barium bromide, were sealed under reduced pressure, heated to 
various. temperatures, and then cooled to some fixed temperature. 
The initial luminosity (after cooling) was almost directly propor- 
tional to the proportion of radium present and was the greater the 
more sudden the cooling. It increased exponentially with the 
temperature of pre-heating. The rate of decay of the luminosity 
was far greater with radium bromide than with the mixtures, 
but was similar in form in all cases. After the first hour it may be 
represented by the equation J,=I,,+J,e~4*. The final 
(equilibrium) luminosity I,,.depends only on the compositon and 
temperature, and not on the previous treatment. The results 
support Rutherford’s theory of “ active centres,” but suggest that 
these are produced at all temperatures at rates dependent on the 
temperature. 


Apparatus for Purification of Radium Emanation. V. F. 
Hess (Phil. Mag., 1924, [vi], 47, 713—721).—An apparatus is 
described giving quick and efficient purification of radium eman- 
ationsfrom other gases such as hydrogen, oxygen, carbon dioxide, 
etc. The equivalent amounts of hydrogen and oxygen are recom- 
bined by an electric spark, and water vapour and carbon dioxide 
absorbed. The process of purification occupies about 15 minutes 
and gives a final concentration of about 1 millicurie per c.mm. 
To produce higher concentrations, the emanation tube is cooled 
with liquid air before sealing off. A. E. M. 
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Long-range Particles from Radium-active Deposit. D. 
Pettersson (Nature, 1924, 113, 641—642)—The results of Bates 
and Rogers (A., 1923, ii, 720) are criticised in that the existence of 
long-range particles from radium-C would involve invalidity of the 
Geiger-Nuttall equation; the observed heterogeneity of velocity 
is, however, a familiar feature with particles of secondary origin. 
New experiments indicate that it is extremely doubtful whether 
any hydrogen- or «-particles of a range exceeding 7-5 cm. of air 
are discharged from radium-C; in any case, their number cannot 
be more than a few % of the number given by Bates and Rogers. 

A. A. E. 


Brightness of Scintillations from H-Particles and from 
a-Particles. E. Kara-Micuartova and H. Prerrersson (Nature, 
~ 1924, 113, 715)—A method has been developed whereby the 
surface- brightness of two kinds of scintillations can be compared. 
Such comparison, first of hydrogen- and «-particles, and then of 
«-particles with the particles expelled from quartz, indicates that 
the latter are hydrogen nuclei expelled from the silicon atoms 
(cf. Bates and Rogers, A., 1923, ii, 720; Kirsch and Pettersson, 
A., 1923, ii, 675, 819; Rutherford and Chadwick, this vol., ii, 
296). A. A. E. 


Artificial Disintegration of Atoms. G. Kirscu and H. 
PrerreRsson (Nature, 1924, 113, 603; cf. A., 1923, ii, 819)—By 
means of a method similar to that employed by Rutherford and 
Chadwick (this vol., ii, 296), experiments carried out in helium 
indicate that carbon gives hydrogen particles of about 6 cm. range; 
previous results with silicon and beryllium were confirmed. Oxygen 
appears to give «-particles of 9 cm. range in the forward direction 
(cf. Bates and Rogers, A., 1923, ii, 720). The results support the 

“explosion” as against the “satellite ” hypothesis for the 
mechanism of atomic disintegration. A.A. E 


Structure of the Atomic Nucleus and the Mechanism of its 
Disintegration. H. Prerrmrsson (Proc. Physical Soc., 1924, 36, 
194—-202).—As an alternative to the view that the H-particle 
which is expelled from certain atoms as the result of bombardment 
by «-particles, is a satellite of the nucleus and is removed from it 
owing to a transfer of the momentum of the «-particle to the 
H-particle, the author suggests that the «-particle transfers its 
momentum to the nucleus as a whole and that subsequently an 
explosion takes place during which the H-particle is emitted. 
Approximate calculations are made of the velocities to be expected 
for the H-particles from various nuclei and the results compared 
with experiment. In four of the six elements considered, the 
agreement is good, but the observed velocities for particles from 
boron and fluorine are much less than those calculated. The law 
of force between electrical charges in the neighbourhood of the 
nucleus is discussed, and it is claimed that the hypothesis put 
forward removes the necessity of postulating a change from a 
repulsive to an attractive force. The data at present available 
are too limited to decide definitely in favour of either mechanism, 
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and the author concludes by suggesting lines of further research 
work, G. 8. 


Structure of Sulphur. Co.iins (Chem. News, 1924, 128, 
289—291).—-From the relative volumes and heats of formation 
of sulphur compounds, it is deduced that the atom of sulphur is 
constituted thus : Na-H-H,-H-H,-H. The heat of formation of 
an element expressed as large calories is frequently equal to a 
relative volume of the element or to a relative volume multiplied 
by a valency of the element. A. R. P. 


Binding of Electrons in the Nucleus of the Mercury Atom. 
H. Nagaoka, Y. Suatura, and T. Misuma (Nature, 1924, 113, 
567—568).—In order to explain the fact that the structure of the 
line 3131-84 A. does not satisfy the relation previously given (this 
vol., ii, 295), it is assumed that in atoms of elements consisting of 
several isotopes, the binding of positive and negative protons is 
not simple; it is conceived that a mass of electrons may make 
coupled vibrations with a mass of protons. Further, it is sup- 
posed that the quantum relation still holds in the neighbourhood 
of the nucleus, so that the particle can move in stationary orbits. 
The hypothesis that, at distances of nuclear dimensions, there is 
attraction between like electrical charges, and repulsion among 
unlike, would thereby be supported. A. A. E. 


Magneton Number and Atomic Structure. J. DoRFMANN 
(Z. Physik, 1924, 23, 286—293).—An attempt is made with the 
help of the Bohr theory to explain the observed magneton numbers 
of the various ions in the paramagnetic groups. The fundamental 
assumptions made are (1) that the ion is paramagnetic if the number 
of electrons in one or more of the groups with similar (n,) orbits 
is odd; (2) that it is only one electron in any such odd group which 
contributes to the effect: its moment is & Bohr magnetons; 
(3) the moments of these special electrons are additive if they 
belong to groups with the same total quant number (n) and act 
independently if they belong to different groups. With the help 
of these assumptions, the author calculates the magneton numbers 
of various ions and compares them with the experimental results, 
It is shown that a satisfactory agreement is obtained, not only 
for the iron group, but also for the rare earths. Tables of the 
proposed electron distributions in the different ions are given, 
and other evidence is quoted in support of the structure so 
by the magnetic properties. . Ss. 


X-Ray Examination of Metal Films. (Sir) W. H. Braga 
(Nature, 1924, 113, 639)—Examination of films of gold, silver, 
aluminium, and copper suggests that beating puts some strain 
into a crystal, although it increases the amount of arrangement, 
whereas heating relieves the strain, allowing surface tension to 
come into play. The greater strain is also the cause of the greater 


response to chemical action which is found in the beaten a 
A. 
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Crystalline Structure of Succinic Acid, Succinic Anhydride, 
and Succinimide. K. Yarpury (Proc. Roy. Soc., 1924, A, 105, 
451—467).—Crystals of succinic acid and its derivatives have been 
examined by X-ray methods. The monoclinic holohedral crystal 
of succinic acid possesses two molecules per unit cell. The structure 
is based on the Bravais lattice, T,,, and belongs to the space- 
group, Cy. The arrangement suggested gives an explanation of 
cleavage and twinning. It has not been found possible to deter- 
mine with certainty the space-group to which the orthorhombic 
crystals of succinic anhydride belong. They are based, however, 
on the lattice T, and have four molecules in each cell. The ortho- 
rhombic holohedral crystal of succinimide belongs to the space- 
group Q»; the unit cell contains eight asymmetric molecules, 
and the lattice is T,. The different atomic dimensions have also 
been deduced. M.S. B. 


Crystal Structure of Metallic Arsenic. A.J. Brapiery (Phil. 
Mag., 1924, [vi], 47, 657—671)—X-Ray examination by the 
powder method shows that the structure of arsenic is very similar 
to those of antimony and bismuth in that it consists of two inter- 
penetrating face-centred rhombohedral lattices forming a Sohncke 
point system. The unit rhomb contains eight atoms. The length 
of the edge of the unit rhomb is 5-60 A., the longer atomic distance 
3-15 A., and the shorter atomic distance 2-51 A. A. E, M. 


Crystal Structure of Bismuth. O. Hassrent and H. Marx 
(Z. Physik, 1924, 23, 269—-277).—The crystal structure of bismuth 
has been re-determined by means of X-rays, using the rotating crystal 
with photographic registration. The results confirm the structure 
proposed by Ogg and James. Bismuth crystallises in the ditrigonal 
scalenohedral class. It belongs to the point group Dj, the dimen- 
sions of the cell being given by a=6-57 A., c=87° 34’. The arrange- 
ment of the atoms is that of two interpenetrating face-centred 
rhombohedra. From a discussion of the intensities, the authors 
conclude that the co-ordinates of the corners of the two rhombo- 
hedra are 0, 0, 0 and 4+-2, x, x, etc., where the value of x lies between 
0°022 and 0°035. G. 8. 


Structure of Sodium Chlorate and Rock Salt Crystals. 
C. Herman (Z. Physik, 1924, 22, 416).—An answer to criticism by 
Beckenkamp (this vol., ii, 143) of the model proposed by Kiby 
(A., 1923, ii, 687) for sodium chlorate crystals. S. B. 


Metastability of the Elements and Chemical Compounds 
in Consequence oi Enantiotropy or Monotropy. V. E.ConEN 
and A. L. T. Morsvep (Proc. K. Akad. Wetensch., 1924, 27, 81— 
82).—The discrepancy between the results obtained for the structure 
of silver iodide on the basis of X-ray observations (cf. Wyckoff, 
A., 1923, ii, 300; Wilsey, A., 1921, ii, 548) is attributed to the 
dimorphism of the substance and the variation in the proportions 
of the two forms in different samples. 
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Metastability of the Elements and Chemical Compounds 
in Consequence of Enantiotropy or Monotropy. IV. E. 
CoHEN and J. Kooy (Proc. K. Akad. Welensch., 1924, 27, 65—80; 
cf. A., 1920, ii, 620, 625).—In consequence of the reluctance 
exhibited by the 6-rhombic modification (III) of ammonium nitrate 
to undergo transformation into the «-rhombic modification (IV), 
the values given by Bridgman (Proc. Amer. Acad. Arts and Sci., 
1916, 51, 581) for the change in volume accompanying this trans- 
formation are erroneous. By two different methods, the authors 
find that the change occurs at 32-3°, which is considered to be 
more accurate than the value, 32-1°, obtained by Early and Lowry 


(T., 1919, 115, 1387). The decrease in volume per gram is 0-0221 c.c. 


Compressibility of the Alkali Halides. J. C. SLATER 
(Physical Rev., 1924, 23, 488—500).—The compressibility of eleven 
alkali halides and its variation with pressure has been determined 
up to 12,000 atm. for both 30° and 75°, the samples being single 
crystals. Approximate values for the compressibilities at zero 
pressure and temperature are obtained by extrapolation. The 
crystal potential energy as a function of volume, at absolute zero, 
is determined from the experimental results, and an empirical 
expression for it is developed which, at large volumes, is found to 
be approximately equal to the expression derived by Madelung 
on the assumptions that the potential energy is due to electrostatic 
action and that each atom is singly charged. For smaller volumes, 
the potential energy is partly associated with the repulsive forces, 
and, with the assumption that the attractive forces are solely 
electrostatic, a series development is obtained for the repulsion 
between atoms. This is found not to vary as any single inverse 
power of the grating space, nor is there any discontinuity between 
lithium and the other metals, as demanded by the theory of Born. 
Values for the energy of dissociation of the crystals into ions are 
given. 

The compressibilities and their coefficients with pressure (at the 
absolute zero) are plotted against the alkali ion for a series of 
salts with the same halogen ion, and vice versé. The curves break 
sharply at the ion similar to argon (K“ or Cl’), the rate of increase 
suddenly decreasing. This is in accordance with Bohr’s theory of 
atomic structure. L. J. H. 


Compressibility of Alkali Salts. E. Sarrens.—(See ii, 334.) 


Extension of Zinc Crystals. E.N. pa C. ANDRADE (Z. Physik, 
1924, 22, 343—344)—A priority claim in observations on the 
extension of metallic crystals, over the work of Mark, Pélanyi, 
and Schmid (ibid., 1922, 12, 58). Ss. B. 


Etching of Hollow Metallic Crystals. R. Gross, F. Korer, 
and K. Mosrs (Z. Physik, 1924, 22, 317—321).—A hollow tungsten 
cylinder, in which the direction of the crystallographic axes was 
constant throughout, was etched with alkaline potassium ferri- 
cyanide solution. Six equal faces were developed by this treat- 
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ment on the interior, and six on the exterior of the cylinder. The 
interior faces were set at 30° to the adjacent exterior faces. This 
relative position is in accordance with the rule that the exterior 
faces developed on an etched cylinder are the planes of maximum 
solution velocity, those on the interior the planes of minimum 
velocity. S. B. 


Deformation and Strength of Crystals. A. Jorr&, M. W. 
Krirpitscuewa, and M. A. Lewirzxy (Z. Physik, 1924, 22, 286— 
302).—The elastic constants of rock-salt have been determined 
approximately by examination of the Laue X-ray patterns from 
crystals under strain. The “ elastic limit” of a crystal is defined 
as the minimum strain producing distortion of the Laue pattern. 
It is a well-defined constant for a given material and temperature, 
and decreases to zero at the melting point. The plastic deformation 
of rock-salt above this elastic limit consists of movements along 
the (110) glide planes, as is shown by the points on the patterns, 
which correspond with these planes, alone remaining sharp. The 
plastic deformation increases its tensile strength about twelve 
times. The discrepancy between the theoretical and experimental 
values of the tensile strength of rock-salt is explained by surface 
cracking. Crystals immersed in water have a greatly increased 
strength, which may be due to the healing of these superficial 
cracks. S. B. 


The Valency Bond. Electrovalence and Covalence. 8.H.C. 
Briaes (Phil. Mag., 1924, [vi], 47, 702—713)—A theoretical 
discussion in which it is shown that electrovalence entails unequal 
electron sharing and covalence equal sharing. In the case of 
ethylene, the ideas of Langmuir and Lowry are reconciled by con- 
sidering Lowry’s formula (T., 1923, 123, 866) as a distorted case of 
Langmuir’s model and representing an active form present in 
small amount. 


Secondary Valency of the Hydroxyl Group. III. Poly- 
nuclear Chain forming Complex Salts of Protocatechu- 
aldehyde. H. Return and A. Sapper (Z. anorg. Chem., 1924, 
132, 54—64; cf. A., 1922, i, 1146, 1147).—On treating alkaline 
protocatechualdehyde with nickel and other salt solutions, poly- 
nuclear complex derivatives are obtained, containing five metal 
atoms in the molecule. Their formation is taken as evidence that 
in the compounds of phenolic derivatives with bivalent and tervalent 
heavy metals, the hydroxyl group does not exert a secondary 
valency to the nuclear atom. ie 


Supposed Limitation of the Second Law of Thermo- 
dynamics. J. W. Fisner (Phil. Mag., 1924, [vi], 47, 779—781).— 
A verification, by a generalised treatment, of the fallacy shown by 
Witmer (ibid., 1924, [vi], 47, 152) in Fairbourne’s proof of a limita- 
tion of the second law of thermodynamics (ibid., 1922, [vi], 43, 1047). 

A. E. M. 
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Wohl’s Equation of Condition, especially with Reference 
to Certain Thermal Values for Water Vapour. K. NEsSsEL- 
MANN (Z. physikal. Chem., 1924, 108, 309—340).—In a mathematical 
paper the advantages and limitations of Wohl’s equation of condition 
(A., 1914, ii, 430; 1922, ii, 117) are discussed. M. S. B. 


Thermal Emission and Evaporation from Water. M. ALLEN 
(Proc. Nat. Acad. Sci., 1924, 10, 88—92).—A quantity termed the 
thermal emission from a water surface, consisting of radiation, 
convection, and conduction, has been determined by evaporating 
water from an electrically heated vessel into an enclosure maintained 
at a constant temperature of 20-5°, the rate of evaporation being 
measured at the same time by the loss in weight of the vessel. The 
thermal emission is defined as the quantity of energy given up per 
second by unit area of water surface per unit difference of temper- 
ature between the surface and surrounding bodies. The experi- 
mental data cover a range of 40° and are reproduced by the equation 
10°Q = 215 + 4-87(¢ — t)) — 0°022(t — ¢))*. The thermal emission 
of a water surface is greater than that for polished copper and, 
when the temperature difference is niore than 10°, exceeds the 
emission from blackened copper. The rate of evaporation in 


inches lowering of the water surface per hour is given by 10°3W = 


13(p — po) + 1-:03(p — po)", where p — pp is the difference between 
the vapour pressures of water at the temperatures of the vessel and 
its environment. The values found are in approximate agreement 
with those obtained by Fitzgerald (Trans. Amer. Soc. Civ. Engq., 
1886, 15, 581). Ss. S. 


Isotherms of Gases at 400°, and their Importance for the 
Gas Thermometer. L. Hotgorn and J. Orro (Z. Physik, 1924, 
23, 77—94).—Previous measurements of gas isotherms (A., 1922, ii, 
737) have been extended to 400°. The corresponding corrections 


of the gas thermometer to the thermodynamic scale have been 
calculated. S. B. 


Density and Diffusion of Gases Measured by Displacement 
Interferometry. C. Barus (Proc. Nat. Acad. Sci., 1924, 10, 
153—155).—A simple apparatus is described which virtually gives 
a comparison, by means of an interferometer, of the pressure of a 
rather long column of gas with that of an identical column of air. 
It may be employed to determine both the density and the coefficient 
of diffusion. The data and calculation for the case of coal gas are 
given. L. J. H. 


Determination of the Boiling Points of Permanent Gases. 
F. Hennine and W. Hevuse (Z. Physik, 1924, 23, 105—116).—The 
temperatures recorded are : oxygen, — 183-00°; nitrogen, — 195-81°; 
hydrogen, — 252-78°. The probable error is given as + 0-02° for 
each constant. ‘ * 

Alternation in the Heats of Crystallisation of the Normal 


Monobasic Fatty Acids. I. W. E. Garner and F. C. RanDALL 
(J. Chem. Soc., 1924, 125, 881—896).—The molar heats of crystallis- 
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ation of the acids from octoic to lauric alternate in value, the odd 
acids having heats of crystallisation which are less than the means 
of those of their neighbours. The molar heat capacities of the liquid 
acids show only slight alternation, the odd members possessing the 
higher value. 

The heats of crystallisation of the 6-forms of undecoic and nonoic 
acids fall just above the curve for the even acids. The observed 
differences between the odd and even acids are attributed to 
differences in the mode of attachment of the carboxyl groups in the 
crystal molecule (cf. T., 1923, 123, 2043, 3152). S. K. T. 


Boiling Point of Bromine. A. Bovuzat and G. LeLvan.— 
(See ii, 247.) 


Vapour-pressure Measurements for Ozone. E. H. Rissen- 
FELD and M. Brya.—(See ii, 248.) 


Vapour Pressure of Carbon. A. Ture and F. Rirrer.—(See 
ii, 253.) 


Osmotic Pressure of certain Electrolytes of High Molecular 
Weight. E.and H. Hammarsten (Ark. Kemi, Min., Geol., 1923, 8, 
No.'27, 1—16).—Thymus-nucleic acid, which is a fairly strong tetra- 
basic acid, and its sodium salt exhibit abnormal osmotic properties 
similar to those shown by Congo-red. Aqueous solutions of the 
acid contain numerous colloidal particles, some of them aggregated, 
and their osmotic pressures are about 70% of the values calculated 
for the undissociated compound. The pressures calculated from the 
observed hydrogen-ion concentration are also higher than the 
observed values. The sodium salt is considerably hydrated in 
aqueous solution and thus shows no ultramicroscopic particles, but 
the osmotic pressures of its solutions are 78% of the values calculated 
for the undissociated state. 

In explanation of these abnormal results it is suggested that the 
molecular volume plays a part and that two ions forming a salt 
give rise to an osmotic pressure double that of the undissociated 
compound only when the smallest distance between these ions never 
falls below a certain magnitude. 

Measurements of the osmotic pressures and conductivities of solu- 
tions of guanylic acid and its disodium salt, thymus-nucleic acid and 
its sodium salt, sodium glycocholate, taurocholic acid and its 
sodium salt, protamine chloride, and histone chloride are recorded. 
These are compared with data for brilliant-Congo, Congo-blue, and 
Chicago-blue. The results suggest that when ions of small volume 
combine with ions of large volume to form salts the number of the 
ions which are osmotically inactive increases with the size of the 
large ion. 


Osmotic Equation of State and Activity of Dilute Strong 
Electrolytes. P. Dresye (Physikal. Z., 1924, 25, 97—107).— 
A theoretical paper in continuation of previous work (A., 1923, 
ii, 459, 617, 729). It is assumed that strong electrolytes are 


GENERAL AND PHYSICAL CHEMISTRY. ii. 387 


completely dissociated and that in great dilution their osmotic 


pressure, P, is the same as that of an ideal solution, P, modified 
by their mutual electrical action. By considering the thermo- 
dynamical process of concentrating such a solution (a) by means of a 
semipermeable membrane and (b) by first reversibly removing the 
charge to infinity, concentrating the residual ideal solution by a 
semipermeable membrane, and then restoring the charge, the 


expression P = P — 6W/8V is deduced, where W is the electrical 
work involved. The discussion is limited to the case of solutions 
so dilute that the dielectric constant of the solution is sensibly the 
same as that of the pure solvent. A theoretical value for the 
activity coefficient is derived from this, and the empirical law of 
Lewis that “in dilute solutions the activity coefficient of a given 
strong electrolyte depends only on the total ionic strength of the 
solution ’’ receives a theoretical interpretation as a limiting law for 
infinite dilution. On applying the expression obtained, which 
contains no arbitrary constant, to solutions of finite concentration, 
the activity coefficients at 20° of univalent electrolytes in solutions 
of ionic strength 0-001 and 0-1 are calculated to be 0-89 and 0-70, 
respectively, whilst the experimental values of Lewis vary between 
0-92 and 0-85 for the former and between 0-84 and 0-61 for the 
latter value. Somewhat similar agreement is found for bivalent 
electrolytes, and, considering the deliberate neglect of specific 
factors, this is considered very satisfactory. L. J. H. 


Calculation of the Limiting Value 1,. of the Equivalent 
Conductivity of Uni-univalent and Uni-n-valent Salts in 
Aqueous and Non-aqueous Solutions. P.WaLpEn (Z. physikal. 
Chem., 1924, 108, 341—386).—The author shows that the behaviour 
of different electrolytes, on dilution in a given medium, can be very 
simply represented by the equation 2, = A,(1 + nyn.K,/v%5), in 
which n, is the valency of the cation, n, that of the anion, and K, 
is a constant which depends only on the dielectric constant of the 
solvent. The value of K, between 0° and 25° is taken as 0-692 and 
at 100° as 0-818. 

On putting a = 2,/A,, the dissociation constant K, =a/[(1 —a)v®5] 
= 1/0-692n,n, is obtained. 

These equations have been applied to the experimental data, 
for a very large number of electrolytes of various types, and they 
are found to hold down to dilutions as low as v = 32 in some cases. 
That is, all salts of the same type, at the same dilution in the same 
solvent, have the same ionisation constant, K,, or the same value 
for a, this expression being interpreted simply as a conductivity 
ratio. 

Similar equations have also been found to apply to non-aqueous 
solvents, in so far as they have been tested using data for uni- 
univalent salts. For these, in solvents with a dielectric constant 
lying between 42 and 12-4, K, at 18—25° is given by the expression 
K, = 1/0-00872e, where « is the dielectric constant. The lower 
limit of dilution to which the expressions are valid depends on the 
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dielectric constant, being lower the larger the value of «. For 
example, the limiting dilution for furfuraldehyde, « = 42, is 100— 
200, and for pyridine, « = 12-4, it is 5000. M. S. B. 


Electrolytic Dissociation, Temperature, and the Solvent. 
A. Bropsky (Z. physikal. Chem., 1924, 108, 293—297).—The author 
shows that Walden’s rules (A., 1906, ii, 527; 1920, ii, 599) con- 
necting dielectric constant, dilution, and equivalent conductivity 
ratio, as well as Abegg’s formula (A., 1897, ii, 240) for the dependence 
of dielectric constant on temperature, are in agreement with Ghosh’s 
ionisation theory (T., 1918, 113, 449, 627, 707, 790; A., 1922, ii, 
125). M.S. B. 


Electrical Conductivity of Flames containing Salts of the 
Alkali Metals. A. Pontremo.i (Atti R. Accad. Lincei, 1924, 
[v], 33, i, 223—227)—On the assumption (Wilson, A., 1916, ii, 72) 
that the conductivity of a flame containing a salt of an alkali metal 
is due to ionisation of the alkali metal and of a moderately readily 
ionisable combustion product present in the flame, the author has 
derived a value for the electrical conductivity, in the region in which 
Ohm’s law is valid, in terms of the temperature and of universal 
and atomic constants. (Cf. Noyes and Wilson, A., 1923, ii, 112.) 

=. 


Dual Ion of Helianthin and the Dielectric Behaviour of its 
Solutions. A. Ture and A. DassiErR (Z. physikal. Chem., 1924, 
108, 298—302; cf. A., 1923, i, 937, 1109).—The authors discuss the 
experiments of Bliih (A., 1923, ii, 823) on the dielectric constant 
of helianthin solutions. On the basis of their own previous deter- 
minations of the “‘ apparent” acid and basic constants, they 
disagree with his conclusions relative to the behaviour of helianthin 
in solution. They explain Blih’s results by supposing that he 
used methyl-orange instead of helianthin, and that the water 
employed was not free from dissolved carbon dioxide. M.S. B. 


Solubility Curves Relating to the Decomposition of Double 
Salts. §S. M. Levi (Z. physikal. Chem., 1924, 108, 411—430).—It 
is shown that, in a system consisting of water and two salts 
with a common ion which combine to form a double salt, interesting 
relationships are found by extrapolating the solubility curves on 
one side of the temperature axis, until they meet either in the labile 
or stable region. In addition to the transition temperatures, three 
other temperatures are thus marked out as characteristic for the 
system. 

s graphical method of representing such systems by plotting the 
solubility of each solid phase in the presence of one of the other 
phases is indicated, and several examples of decomposition have 
been considered. 

Evidence is also given to show the incorrectness of Meyerhoffer’s 
rule (A., 1890, 564), according to which the abrupt change of 
solubility due to a transition is only shown by the disappearing 
phase. M.S. B. 
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Aqueous Pressure of Hydrated Crystals. II. Oxalic Acid, 
Sodium Sulphate, Sodium Acetate, Sodium Carbonate, 
Disodium Phosphate, Barium Chloride. G. P. Baxrrr and 
W. C. Coopsr, jun. (J. Amer. Chem. Soc., 1924, 46, 923—933).—The 
air-current method has been used to determine the vapour pressures at 
different temperatures of the salts mentioned above. Identical results 
are obtained whether equilibrium is reached from the side of 
under-saturation or over-saturation of the air current. The 
results are expressed by the equation logp =a — b/(T + 0), 
where a, b, c are constants. The heats of hydration of the dehy- 
drated salts calculated by means of the Clausius—Clapeyron equation, 
and by a method suggested by van’t Hoff (cf. Frowein, Z. physikal. 
Chem., 1887, 1, 362) agree fairly well with one another, but do not 
always agree with those found experimentally by Thomsen 
(“ Thermochem. Unters.,” ii, 293; iii, 119 et seq.). W. H.-R. 


Law of Solubility of Salts. P. Monpartn-Monvat (Compt. 
rend., 1924, 178, 1164—1166)—Measurements of the vapour 
pressures of solutions of ammonium nitrate between 32-6° and 47-8° 
agree fairly well with the theoretical values. H. J. E. 


Properties of Mixtures of Aniline, Water, and some Fatty 
Acids. J. R. Pounp and R. S. Russexxt (J. Chem. Soc., 1924, 
125, 769—780).—The densities, contractions, and viscosities of 
mixtures of aniline and water with formic, acetic, and n-butyric 
acids are tabulated for 30° or 30-4°. The mixtures of maximum 
density are in no case identical with those of maximum contraction 
or maximum viscosity. The ternary mixtures of aniline, acetic 
acid, and water with maximum contraction are produced by addition 
of water to aniline—acetic acid mixtures of maximum contraction. 
Various complexes appear to be formed in binary mixtures of the 
above acids with water or with aniline, but, excepting when formic 
acid is present, there is no evidence of further complex formation 
in the ternary mixtures. S. K. T. 


Non-, Uni-, and Multi-variant Equilibria. XXIV. XXV. 
F. A. H. Scuretmnemakers (Proc. K. Akad. Wetensch., 1924, 26, 
719—726; 27, 57—64).—Theoretical (cf. A., 1923, ii, 137, RB" 

7. 


Unimolecular Films of Sodium Ricinoleate in Emulsions. 
P. A. VAN DER MEULEN and W. Rieman 3rd (J. Amer. Chem. Soc., 
1924, 46, 876—881).—In emulsions of the oil-in-water type, con- 
taining a solution of phenol in toluene as the oil phase and sodium 
ricinoleate as the emulsifying agent, the average size of the globules, 
determined by counting the number in a given volume by a modific- 
ation of the hemacytometer method, and also by measuring 
individual globules microscopically, indicates that the average area 
of interface covered by a molecule of sodium ricinoleate is a function 
of the concentration of soap in the external phase, and varies from 
39 to 106 square A. These figures are not in disagreement with the 
view that a unimolecular soap film is formed. The amount of soap 
in the interface is determined, with a probable error of 10%, by 


‘ 
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centrifuging the original emulsion so that it is divided into two 
layers, one practically free from oil globules, and the other containing 
twice as many globules as the original emulsion; by analysing the 
two layers as well as the original emulsion, the amount of soap in 
the interface can be estimated. W. H.-R. 


Superficial Solutions and the Law of Gases. A. MARCELIN 
(Compt. rend., 1924, 178, 1079—1081).—A continuation of previous 
work (A., 1923, i, 881; this vol., i, 353). Films of oleic acid on the 
surface of water consist of a superficial solution analogous to a two- 
dimensional gas. The product of the area occupied by a given 
quantity of oleic acid and the superficial pressure exerted by the 
film remains constant when the occupied area varies from 2 to 9 
times the area of the saturated surface. At low pressures, the 
measurements are complicated by the disturbing effects of surface 
tension. A. 


Effect of a Magnetic Field on the Surface Tension of a 
Liquid of High Susceptibility. (Miss) W. L. Rotron and R. 8. 
Troop (Proc. Physical Soc., 1924, 36, 205—207).—A small quantity 
of the liquid (aqueous solution of ferric chloride or manganous 
chloride) was placed in a capillary tube and the pressure necessary 
to flatten the meniscus measured. The capillary tube was placed 
between the poles of an electromagnet and the effect of the magnetic 
field on the meniscus was observed. Within the limit of error, 
there was no change of surface tension for a field of 16,000 gauss. 
A change of 004% could have been detected. G. 


Dimensions of the Molecules of certain Colloidal 
Substances. P. Lecomte pu Noty (Compt. rend., 1924, 178, 
1102—1104).—The sharp minimum in the value of the surface 
tension of certain colloidal solutions at a particular concentration is 
attributed to the formation of an orientated unimolecular layer of 
the disperse phase at the surface of the liquid. The supposition 
is confirmed by the slowness of evaporation at the same concen- 
tration. For solutions of pure sodium oleate, allowed to stand for 
2 hours in watch glasses, the minimum occurs at a concentration 
of 1/750,000, and has a value of 56-0 dynes per sq. cm. The cal- 
culated thickness of the unimolecular layer is 12-6 x 10-8 cm., and 
the width of the molecule 6-8 x 10-8 cm., in agreement with Lang- 
muir’s results for oleic acid. The increase in length (1-4 x 1078 cm.) 
due to the sodium atom is close to Langmuir’s value for that due to 
the carbon atom (1-3 x 10°$cm.). The probable length of a mole- 
cule of crystallisable egg-albumin is 52-8 x 10-8 cm., and the width 
29-2 x 108 cm. A. B. H. 


Interpretation of Surface Energy Data. G. M. BENNETT 
J. Chem. Soc., 1924, 125, 958—959).—The high values found by 
chenck and Kintzinger (A., 1923, ii, 614) for the Edétvés coefficient 

of n-hexacosane, n-myricyl alcohol, and n-hexacontane are not 
abnormal, since they give values for the total molecular surface 


energy which are approximately independent of temperature. . 
8. K. T. 
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Freezing of Water in Capillary Systems. E. A. FisHEer 
(J. Physical Chem., 1924, 28, 360—367).—This is a criticism of the 
conclusions of Bouyoucos and his co-workers (A., 1917, i, 510; 
1919, i, 115), and of Foote and Saxton (A., 1916, ii, 230; 1917, ii, 
241, 364), that much of the water of soils and inorganic gels fails 
to freeze, even at temperatures as low as — 78°, because it is 
physically adsorbed, chemically combined, or in solid solution. 
The author points out that water present in very fine capillary tubes 
or pores must be under considerable tension, and so the density 
may not necessarily be the same as that of water in bulk, but 
probably less. Hence the expansion on freezing will probably be 
less, and since the amount of water which fails to freeze is deter- 
mined by dilatometric measurements, false conclusions may thus 
be drawn. M.S. B. 


Structure and Composition of Soap Gels. R. Zsiamonpy 
(Z. physikal. Chem., 1924, 108, 303—308).—Fischer (A., 1922, ii, 
430), from a study of the water taken up by fatty acids, drew the 
conclusion that the water in the soap gel or curd is in solution. The 
author, on the basis of the vapour pressure—concentration diagram, 
contends, however, that the water is neither in solution nor present 
as water of crystallisation, but is enclosed in capillaries formed 
by the framework of fine needle-like crystals of the soap, ultra- 
microscopic in two dimensions, which are known to compose the 
curd (Zsigmondy and Bachmann, A., 1912, ii, 1149; McBain and 
Laing, T., 1919, 115, 1279; 1920, 117, 1506). M.S. B. 


Theory of Ionic Adsorption. A.GyxEmant (Z. physikal. Chem., 
1924, 108, 387—-405).—The author explains the difference between 
the electrokinetic potential £ and the thermodynamic potential 
cat the surface of contact of two different phases, namely an aqueous 
solution and an adsorbent, as due to the presence of a boundary 
phase between the two. This boundary phase is supposed to consist 
of a mixture of the adsorbent and water, the concentration of the 
electrolyte characteristic of the adsorbent being constant. The 
total thermodynamic potential is then conceived as the sum of two 
terms, ¢’ referring to the surface of contact between the water and 
the boundary phase and equal to Z, and ¢” at the surface between 
the boundary phase and the adsorbent. 

Electrolytic adsorption is then regarded as the taking up of the 
electrolyte by the boundary phase. Each ion has a special distribu- 
tion coefficient between water and the boundary phase, and this is 
really a measure of the adsorbability of the ion. As the adsorbent 
itself is usually an electrolyte, or contains an electrolyte, exchange 
between the cation of this characteristic electrolyte and that of the 
adsorbed electrolyte may take place also. 

On the basis of these views, equations developed thermodynamic- 
ally, showing the dependence of the electrokinetic potential £ on the 
different ions brought into play, give results in agreement with the 
experimental facts, except where the concentrations in the aqueous 
phase become very small, that is, below 10°°—10™ 
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Chemical Sorption. V. MorAvex (Ark. Kemi, Min., Geol., 
1923, 8, No. 30, 1—-18).—Measurements have been made of the 
sorption of brucine by d-tartarie acid with benzene or toluene as 
solvent, of barium hydroxide Ly abietic acid with water as solvent, 
and of gaseous ammonia by silver chloride. The sorbent was prepared 
by fusion, the dimensions of the surface being thus rendered 
measurable and the influence of orientating crystallisation forces 
made negligible. From the maximum amounts of adsorbed sub- 
stance per sq. metre, the values of the radii of the ions have been 
calculated on the assumption that the sorption leads to the formation 
of a single layer. In the case of tartaric acid, for which approxi- 
mately the same ionic magnitude may be assumed as for silver 
chloride, the extent of the sorption is tenfold that which corre- 
sponds with the unimolecular layer hypothesis. The results 
obtained for the ionic radius with abietic acid are, however, in 
good agreement with the values given by various authors. In the 


case of silver chloride also, satisfactory agreement is attained. 


Hydrolysis in Stages and Adsorption Equilibrium. P. P. 
Kosakewitscu (Z. physikal. Chem., 1924, 108, 281—292).—When 
a solid reacts with a dissolved substance to form a solid compound, 
the equation for the equilibrium state is not in agreement with the 
adsorption isotherm. In the equilibrium between a solid base and 
a soluble acid, it is suggested that a series of basic salts may be 


formed. As the concentration of the acid solution increases, these 
basic salts will contain an increasing quantity of acid, until finally 
the neutral salt is obtained. If, in such a system, the concen- 
trations in the solid phase are plotted against the concentrations 
of the acid in the liquid phase, a succession of straight lines is obtained, 
forming a series of steps. A smooth curve drawn through these 
steps simulates an adsorption isotherm. 

To support these views, the author has carried out experiments 
on the action of oxalic acid solution on lead oxide, and of arsenic 
acid on mercuric oxide and on copper oxide. M.S. B. 


Behaviour of Gases in Contact with Glass Surfaces. D. H. 
BanouaM and F. P. Burt (Proc. Roy. Soc., 1924, A, 105, 481—488). 
—The rates of adsorption and desorption of gases by a glass surface, 
and the conditions of equilibrium, have been studied. The volumes 
of gas taken up, after different times, and under different pressures, 
by glass wool which had been previously exhausted by heating 
electrically in vacuo for several days at a temperature of about 
200°, have been measured. By plotting the logarithm of the 
amount adsorbed, s, against the logarithm of the time, ¢, a straight 
line is obtained, so that the process may be expressed by the equation 
s™=kt, The index m is a function of the pressure, the value for 
carbon dioxide increasing from 10-1 to 13-9 for pressures varying 
from 17-2 to 655 mm. Similar values of m have been obtained for 
other gases. No limit to the amount of gas which may be taken up 
is indicated. In all cases, sorption values were observed greatly 
exceeding those required for the formation of a unimolecular film. 
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The results of desorption experiments, in which the pressures 
were approximately halved at successive intervals of 24 hours, 
may be represented by the equation rlog£=log t+-constant, where ¢ 
is the quantity desorbed in any given step at time ¢ after the reduc- 
tion of pressure. The constant quantities of gas remaining after 
each period of 24 hours were found to be related to the corresponding 
pressures by the Freundlich equation, s*=k’p. The values of n 
observed are CO,, 4-2; N,O, 3-2; SO,, 10:7; and C,H,, 3-7. The 
sorption values for ammonia appear to be much greater than for 
the above gases, and there is a rough parallelism, but no direct 
proportionality, between the activity of the different gases and their 
solubility in water, great solubility being associated with high 
sorption values and large values of n. M. S. B. 


Adsorptive Capacity of Wood Charcoal for Dissolved Sub- 
stances, in Relation to the Temperature of Carbonisation. 
J. C. Pam and J. Jarman (J. Physical Chem., 1924, 28, 346— 
350).—The effect of time and temperature on the carbonising of 
birch wood has been examined. The temperature at which 
maximum adsorptive power is reached depends on the substance 
to be adsorbed. The adsorptive power is increased by allowing freer 
access of air during carbonisation. Samples prepared by the same 
method are found to be very similar in properties. [Cf. B., 1924, 
499.] M. S. B. 


Relation between the Hydrogen Content of certain 
Charcoals and some other Properties. H.H. Lowry (J. Amer. 
Chem. Soc., 1924, 46, 824—846).—Measurements of chemical com- 
position, apparent density in air and in different liquids, sorptive 
capacity, and porosity as determined by the sorption of water 
vapour, have been made on 23 samples of non-activated charcoal 
prepared from anthracite coal. The charcoals retained from 0-21 
to 0-53% of chemically combined hydrogen, the amount decreasing 
as the temperature at which the specimen was heated was raised. 
Hydrogen was still retained, however, at 1200°, and the experiments 
indicate that pure carbon would not be obtained below the tempera- 
ture at which graphitisation occurs. The apparent densities 
of the charcoals, which are practically independent of the immersion 
fluid, are incompatible with the views of Harkins and Ewing 
(A., 1922, ii, 123), and of Cude and Hulett (A., 1920, ii, 309). It is 
suggested that the density is affected by the degree of wetting of 
the charcoal by the various liquids. The pore volumes decreased 
with decreasing hydrogen content, probably owing to the shrinkage 
of the charcoals at the higher temperatures. The apparent densities 
of the charcoals give an S-shaped curve when plotted against 
the hydrogen content, increasing with hydrogen content to a maxi- 
mum value. This maximum is reached at a temperature below 
that at which shrinkage begins. When shrinkage occurs, the 
volume impenetrable by the liquid becomes relatively larger, 
resulting in a lower apparent density. The sorptive capacity 
increases with increasing hydrogen content, in agreement with the 
view that “‘ amorphous carbons ” are hydrocarbons of low hydrogen 
VOL. CXXVI. ii. 15 
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content built up from polymerised residues resulting from the 
decomposition of hydrocarbons richer in hydrogen. Any treatment 
tending to increase the unsaturation of these residues increases 
the sorptive capacity of the charcoal. <A description is given of 
an apparatus for the accurate determination of the very small 
amounts of gases contained in non-activated charcoals. W. H.-R. 


Adsorption. V. K.C. Sen, P. B. Ganeuty, and N. R. Duar 
(J. Physical Chem., 1924, 28, 313—332).—The coagulation of 
negatively and positively charged ferric hydroxide sols, and of 
negatively charged antimony sulphide sols of different concen- 
trations, by a large number of different electrolytes, has been studied, 
the coagulating powers of the salts being measured by Picton and 
Linder’s titration method. In general, although there are exceptional 
cases, the greater the concentration of the sol the greater is the amount 
of electrolyte necessary to coagulate it, irrespective of the nature of 
the sol and of the valency of the precipitating ion. This is not in 
accordance with the generalisation put forward by Burton (A., 1921, 
ii, 176). The Schulze-Hardy law is obeyed, but the ratio between 
the coagulating powers of ions of different valency does not conform 
to the quantitative relationship suggested by Whetham (A., 1900, 
ii, 62). M. B. 


Influence of Stirring on the Formation of Precipitates. 
and (Compt. rend., 1924, 178, 1169—1171).— 
Mechanical stirring (250 r.p.m.) during the precipitation of barium 


sulphate in the presence of nitrate ions prevents adsorption, 
although hand stirring produces little effect. Similar results were 
obtained in the determination of strontium as oxalate in presence of 
magnesium ions. The authors regard their work as confirmatory 
of that of Dutoit (A., 1922, ii, 550). H. J. E. 


Purification of Insulin and Similar Substances by Sorption 
on Charcoal and Subsequent Recovery. P. J. Motonry and 
D. M. Fryptay (J. Physical Chem., 1924, 28, 402—406).—The 
possibility of using an adsorbing agent for the purification of 
chemically ill-defined substances, such as dyes and toxins, has been 
considered by the authors with special reference to the purification 
of insulin. The four methods suggested depend essentially on the 
s2lective adsorption of the substance to be purified and its subsequent 
removal from the adsorbent. The most effective method of remov- 
ing insulin previously adsorbed by charcoal, is by treatment.with a 
solution of a substance which is more strongly adsorbed than the 
insulin. Benzoic acid is satisfactory, but other reagents, such as 
the higher fatty acids, are possible. By treating pancreas with an 
alcoholic solution of benzoic acid, instead of sulphuric acid, the 
yield is increased from 100—300 units of insulin per pound to 
2000 units. [Cf. B., 1924, 507.] M. S$. B. 
Physical Chemistry of Dyeing: Substantive Dyes. J. R. 
Brices (J. Physical Chem., 1924, 28, 368—386).—The process of 
substantive dyeing is regarded as due to the tendency of the colloid 
to collect at the interface between the liquid and solid phases, that 
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is, between the aqueous colloidal solution of dye and the fibre. Any- 
thing which increases the stability of the colloidal solution should 
check this tendency. On the other hand, the addition of a coagu- 
lating agent, by decreasing the stability and the dispersion, should 
increase adsorption, provided insufficient for actual coagulation 
is added, maximum adsorption being obtained at a certain optimum 
concentration. An electrolyte will thus assist adsorption. This 
theory has been confirmed by experiments with a number of dyes 
in the presence of different coagulating agents at varying con- 
centrations. The restraining effect of stabilising colloids has also 
been noted. The interfacial effect may equally well be observed by 
using two liquid phases, for example, an aqueous solution of the dye 
and an immiscible liquid in which it is completely insoluble. [Cf. 
B., 1924, 507.] M.S. B. 


Kinetics of the Process of Coagulation of Colloids in the 
Light of Smoluchowski’s Theory. J.N.MuxkueErsex and §. K. 
MasumpaR (J. Chem. Soc., 1924, 125, 785—794).—Observations 
on the rate of coagulation of arsenious sulphide sols in presence of 
inorganic salts confirm generally the results previously obtained 
(A., 1922, ii, 694) in support of Smoluchowski’s theory (A., 1917, 
ii, 297). In the region of “slow coagulation,” the rate is, 
however, not constant as it should be according to Smoluchowski’s 
theory, and the suggestion is made that coalescence is reversible or 
irreversible according to the potential of the double layer, the 
limiting condition corresponding with the attainment of equilibrium 
between the rates of coalescence and the breaking up of the 
aggregates due to fluctuations in thermal energy. 8. K. T. 


Influence of Anions on the Coagulation of Negatively 
Charged Suspensoids. J. N. MUKHERJEE and 8. G. CHAUDHURI 
(J. Chem. Soc., 1924, 125, 794—802).—Solutions of chlorides, 
bromides, iodides, and nitrates show the same coagulating power 
towards arsenious sulphide sols when the cations are of the same 
concentration. The same relation obtains for the corresponding 
free acids and holds in this case for gold sols also. To obtain the 
same effect with benzoates, ferrocyanides, oxalates, etc. (i.e., fairly 
complex anions) a higher cation concentration is required. The 
characteristic influence of the valency and mobility of the ions is 
only observed when their charge is opposite to that on the colloid. 
The coagulating powers of the alkali-metal sulphates are in the 
order Cs>Rb>K>Na>Li. S. &. 


Mechanical Condition of Coagula and its Bearing on the 
Theory of Complete Coagulation. 8. Buarnagar, K. K. 
Maruur, and D. L. Surivastava (J. Physical Chem., 1924, 28, 
387—396).—The coagula obtained by precipitating various sols 
have been examined in order to compare the sizes of the particles. 
Oden’s method (Trans. Faraday Soc., 1922, 17, 335) of calcu- 
lation from the ‘“ accumulation curve ” did not yield satisfactory 
results, and was replaced by an elutriation method which gave 
concordant values. Colloidal solutions containing one size of 
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particle, obtained by ultra-filtration, form a coagulum in which 
the particles are also of uniform size. The largest elutriation 
velocities required to separate the final size of particles from the 
coagula obtained by precipitating the colloidal solution by uni-, 
bi-, and ter-valent ions are approximately in the ratio 1 : 2 : 3, respec- 
tively, which favours the electrical adsorption theory of coagulation. 
The sols used were arsenic and antimony sulphides, manganese 
dioxide, and copper ferrocyanide. M. S. B. 

Absorption of Light by Finely Divided Gold in Fused Borax. 
A. Exnrinenaus and R. Wivtcen (Z. physikal. Chem., 1924, 108, 
406—410; cf. A., 1923, ii, 390).—By means of a photometer, the 
authors have determined the amount of absorption which takes 
place when monochromatic light is transmitted through gold 
suspensions of different concentrations in fused borax. The pro- 
portion of incident light absorbed increases as the size of the 
particle diminishes, in agreement with Mie’s conclusion (Ann. 
Physik, 1908, 25, 377) deduced from the electromagnetic theory 
of light. The observed results agree substantially with those 
calculated from the ordinary absorption formula, The absorption 
coefficient for massive gold, calculated from the authors’ results, 
is of the same order of magnitude as that given by Hagen and 
Rubens (Ann. Physik, 1903, 8, 1, 432). M. 8. B. 

Contact Potential. S.Taxrcami (Mem. Coll. Sci. Kydtd, 1924, 
7, 45—67).—With reference to the elimination of diffusion potentials, 
the author has investigated the element, Hg | Hg,Cl, | N-KCl- 
N-HCl| Hg,Cl,| Hg. The connecting solutions employed con- 
tained mixtures of (1) potassium chloride (81-87 mols.) and nitrate 
(18-13 mols.), and (2) ammonium nitrate (89-93 mols.) and lithium 
chloride (10-07 mols.), these proportions being those for which, 
at 25°, the average mobility of the anions is equal to the average 
mobility of the cations.. 

The effect of adding potassium nitrate to potassium chloride is 
almost negligible, and the concentrations of these solutions are 
insufficient for elimination of the diffusion potential. Connecting 
solutions of the second type and of relatively higher concentration 
give, however, satisfactory results. On the assumption that, when 
the diffusion potential has been eliminated at a certain concentration, 
no change will take place in the #.M.F. of the cell when the con- 
centration is further increased, the #.M.F. of the above element 
in the absence of diffusion potential is —0-0025 to —0-0030 volt. 
Fales and Vosburgh (A., 1918, ii, 424) obtained 0-0081 volt, but the 
accuracy of this result depends on the assumption that the contact 
potential at the junction, 4-1N-KCI-N-HCI is zero and also on the 
values adopted for the 2.M.F. of the calomel cells by these authors. 
Consideration of Nernst’s theory of diffusion potential leads the 
author to question the validity of these premises. 

Mechanism of Oxidation—Reduction Processes Manifest in 
Biochemical Processes. P. Gmarp and M. Piatarp (Compt. 
rend., 1924, 178, 1212—-1215).—Some reactions involving oxidation 
and reduction processes are not brought about by the intervention 
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of a catalyst, but are due to the selective permeability to ions of a 
parchment septum. Experiments cited in support of this view 
include the formation of metallic copper, cuprous chloride, amorphous 
sulphur, and sodium polysulphide from cupric chloride and sodium 
sulphide; amorphous sulphur, succinic acid, and sodium poly- 
sulphide from fumaric acid and sodium sulphide; ferrous sulphate 
and tartaric acid from ferric sulphate and alkaline sodium fumarate. 
Such results may afford an explanation of many reactions takin 

place in living organisms, as cell-walls exhibit a high degree o 
selective permeability. H. J. E. 

Oxidation—Reduction Mechanism without Catalysts. P. 
GrraRp and M. Pratarp (Compt. rend., 1924, 178, 1393—1395; 
cf. preceding abstract).—The authors discuss the interaction between 
two electrolytes separated by a membrane exhibiting selective 
permeability. The introduction of a membrane, such as animal 
parchment, between solutions of ferric sulphate and potassium 
ferricyanide prevents the formation of ferric ferricyanide. In the 
ferricyanide solution, Pelouze’s insoluble ferro-ferric complex, 
Fe,(CN),, is formed, whilst Turnbull’s blue and what seems to be 
an unstable ferrous cyanide, Fe,(CN),, make their appearance at 
the membrane. These effects are due to the passage of the 
SO,” ions through the membrane and the impermeability of the 
latter to the Fe(CN),’”’ and the Fe’ ions. Some of the Fe(CN),’”’ 
ions, in dissociating to form new saturated groupings such as 
Fe,(CN),, give up their valency electrons, which convert the ferric 
ions into the ferrous state. The electrostatic equilibrium is thus 
re-established. 

Such reactions as these, occurring without the intervention of a 
catalyst, indicate the possibility that some reactions formerly 
regarded as enzymic may be due to the selective permeability of the 
cell-walls of the tissues. It is suggested that ions (H,O)’ may 
play a part in the phenomena. , ie 


Rate of Oxidation of certain Charcoals. H.H. Lowry and 
8S. O. Morean (J. Amer. Chem. Soc., 1924, 46, 846—852).—Non- 
activated charcoals prepared from anthracite were heated before 
use at 1030° in hydrogen in order to drive off absorbed gases and 
water. The rate of oxidation at 450° was roughly proportional to 
the amount of chemically combined hydrogen and to the extent 
of surface, as calculated from observations on the absorption of 
water vapour. It diminished as the period of preheating in 
hydrogen was lengthened, and as the temperature of preheatin 
was raised. This is attributed to an increase in the resistance o 
the carbon atoms to oxidation, and to a decrease in the available 
surface owing to the shrinkage of the charcoal and the clogging 
of the capillaries by the products of decomposition of methane 
formed by the direct action of hydrogen on carbon. W. H.-R. 


Maximum Temperatures and Pressures attainable in the 
Combustion of Gaseous and Liquid Fuels. G.A.GooDENOUGH 
and G. T. Fetpeck (Univ. Illinois Bull., 1924, 21, 158 pages).— 
The values of the equilibrium constant K, in its dependence on the 
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temperature 7° (Fahr. abs.) have been calculated for certain 
gaseous reactions. For H,-+-4$0,—H,0 the connexion is given b 

4-571 K,=102,820/T —2-6135 logy, T’—0-4713 x 10-°7'+-0-0605 
x 10-6 7*—2-3; for CO+40,=—CO, by 4-571 log,, K,=120,930/T— 
7-4719 log,, 7+1-95 x 7 —0-13 x 10-6 T?-+-0-6, for <2900°, and 
by 4-571 log,,5 K,=125,810/T7'+-4-147 log,, T'+-0-21 x 10° T—0-03 x 
10-6 T2—37-107, for T7’>2900°. The values of K, for the water—gas 
reaction H,4+-CO,=H,0+CO are obtained by subtraction of the 
- respective values given by the second from those given by the 
first equation. By combination of the energy equation, deduced 
thermodynamically, with the equilibrium equations, the tem- 
peratures attained by the combustion of various fuels and the 
composition of the resulting products have been calculated. The 
results are in fair agreement with experimental data for mixtures 
of coal gas, hydrogen, carbon monoxide, benzene, gasolene, and 
kerosene, respectively, with air. J. 8. G. T. 


Gaseous Combustion at High Pressures. III. Energy- 
absorbing Function and Activation of Nitrogen in the Com- 
bustion of Carbon Monoxide. W. A. Bonz, D. M. Newt, and 
D. T. A. Townend (Proc. Roy. Soc., 1923, A, 103, 205—232).— 
The authors have studied the rate of combustion, in the explosion 
bomb at an initial pressure of 50 atm., of various mixtures of 
carbon monoxide and oxygen, both alone and in presence of 
nitrogen or argon, with a view to explain the previously observed 
*‘slow-burning”’ of carbon monoxide mixed with air, as con- 
trasted with the “quick-burning” of hydrogen under similar 
conditions (cf. Bone and Haward, A., 1921, ii, 628). 

In the absence of nitrogen, the time—pressure curve for carbon 
monoxide is very similar in form to that obtained with hydrogen, 
so that the slow development of the maximum pressure in nitrogen, 
and the subsequent slow fall in pressure, is not due simply to the 
diluent action of nitrogen. Nitrogen oxides, in quite appreciable 
quantity, are formed in the explosion of carbon monoxide-air 
mixtures, but only the faintest trace in the explosion of hydrogen- 
air mixtures. 

To explain these phenomena, it is suggested that the nitrogen 
is able to absorb energy during the combustion of carbon monoxide 
at high pressures and become chemically “activated.” The 
absorbed energy is afterwards evolved again as heat. The various 
ways in which this “activation” may take place are Bore 


Gaseous Combustion at High Pressures. IV. Influence of 
Varying Initial Pressures upon the Rate of Pressure Develop- 
ment and the Activation of Nitrogen in Carbon Monoxide—Air 
Explosions. W. A. Bons, D. M. Newrrt, and D. T. A. TownEND 
(Proc. Roy. Soc., 1924, A, 105, 406—433 ; cf. preceding abstract).— 
Experiments have been carried out on the explosion of mixtures of 
carbon monoxide and oxygen with nitrogen and argon, using 
different initial pressures, and also of mixtures of hydrogen and 
oxygen under similar conditions, with a view to determine the 
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part played by nitric oxide in the phenomena previously noticed. 
In the case of hydrogen-air and carbon monoxide-oxygen mixtures, 
an increase in the initial pressure shortens the time required for the 
attainment of the maximum pressure; but in carbon monoxide-air 
mixtures the time interval before maximum pressure is reached 
progressively increases from 0-07 sec., when the initial pressure, P, 
is 3 atm., to 0-45 sec. when P=100 atm. At P=3 atm. nitrogen 
has merely the same diluting effect as an excess of oxygen, but 
even at P=10 atm. the curve begins to take on the characteristic 
form observed at 50 atm. No comparable effect is observed in 
mixtures of hydrogen, oxygen, and nitrogen, at any rate up to 
75 atm. 

The amount of nitric oxide surviving in the exploded gases after 
cooling is very small at low pressures. In the mixture of optimum 
composition for nitric oxide formation, 2CO+30,+2N,, the 
amount in the cooled products for P=3 atm. is 0-3%, but for 
P=%75 atm. it is 3%. Practically no nitric oxide appears to be 
formed in mixtures containing excess of carbon monoxide. The 
time—pressure curve, however, still retains its characteristic form. 
Only 0-07% of nitric oxide is found in the cooled gases after the 
explosion of a mixture of composition 2H,+30,+2N, at P=75 atm. 

These results confirm the previous conclusion as to the energy- 
absorbing function of nitrogen in the combustion of carbon mon- 
oxide. This behaviour is probably the result of the similar 
electronic structure which has been postulated for the carbon 
monoxide and nitrogen molecules. The formation of nitric oxide 
is a secondary reaction following on the activation of the nitrogen 
and is not responsible for the peculiar form of the time-—pressure 
curve. M. S. B. 


Mechanism of the Explosive Reaction. AvupiBERT (Compt. 
rend., 1924, 178, 1275—1277).—Explosive mixtures of gases were 
ignited at one end of a tube composed of two sections of glass 
united by one of rubber and the course of the explosion wave was 
recorded photographically on a revolving drum. For the mixture, 
CH,+20,, the rate of propagation is changed during the passage 
of the wave through the rubber portion of the tube. This is not 
the case for the mixture 2H,+-O, unless nitrogen is added. The 
change in velocity produced by the presence of nitrogen is attributed 
to the formation of nitrous oxide. A. B. H. 


Propagation of the Detonation Wave. P. LarrirrE (Compt. 
rend., 1924, 178, 1277—1279).—Solid explosives were placed at one 
end of a glass tube filled with various gases. Detonation was 
effected by means of mercury fulminate and the propagation of the 
explosion wave in the solid, and of the detonation wave in the gas, 
was followed photographically by means of a revolving drum. In 
general, the initial velocity of propagation of the detonation wave 
is greater than that of the explosion wave, but its speed subsequently 
decreases. A. B. H. 


Evaporation Rate of some Solutions. L. 8. BacstEr (J. Soc. 
Chem. Ind., 1924, 43, 61—65r).—The rate of evaporation of 
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solutions of glycerol, sucrose, sodium nitrate, and sodium sulphate 
in tube evaporators depends on the surface tension, volume ef 
centage of water, and viscosity of the solution. A. R. P. 


Leucoplasts: Living, Reproducing, Perfect Chemical 
Catalysts. E. J. Wrrzemann (J. Physical Chem., 1924, 28, 
305—312).—The author visualises the action of the leucoplast 
in situ as that of a perfect chemical catalyst. This action is not 
attained with the usual enzyme preparations in artificial surround- 
ings. The leucoplast, in a dilute sugar solution, is able to secrete 
starch in its interior as a condensation product on account of the 
property, often characteristic of a catalyst, of concentrating a 
component of the surrounding medium at its surface. When the 
sugar concentration outside the leucoplast is below a certain critical 
level the reverse reaction takes place, and the starch grains are 
broken up. 

Other problems are discussed, for instance, the relation of the 
leucoplast to the protoplasm of which it forms a part, the influence 
of other conditions on the activity of the leucoplast, the different 
views as to its manner of reproduction, and, by analogy, the possi- 
bility of the existence of a “ glycogen leucoplast.” The relation 
of the sugar concentration to the behaviour of the enzyme is an 
illustration of Le Chatelier’s principle. M.S. B. 


Catalytic Actions of Nickelised Aluminium Hydroxide. 
N. Zevinsky and W. Kommarewsky (Ber., 1924, 57, [B], 667— 
669).—The catalyst is prepared by the addition of a solution of 
aluminium nitrate in the requisite quantity of sodium hydroxide 
to an aqueous solution of nickel nitrate and saturation of the 
product with carbon dioxide. After addition of pure aluminium 
oxide which has not been ignited, the material is thoroughly washed, 
dried at 120°, and reduced by hydrogen at 300—330°; it is regarded 
as nickel deposited on aluminium hydroxide of the approximate 
composition Al,O,(OH),. In an atmosphere of hydrogen it does not 
cause the production of methane from benzene or cyclohexane, 
whereas this decomposition has been observed by Sabatier and 
Senderens in the presence of pure nickel. It is a powerful hydro- 
genating agent which at a higher temperature induces the reverse 
processes of dehydrogenation; in the latter respect, its behaviour 
is in striking contrast to that of the catalyst prepared under closely 
similar conditions by Pfaff and Brunck (this vol., i, 129). The 
hexahydroaromatic components of the benzene hydrocarbons are 
readily dehydrogenated to aromatic compounds. The action of the 
catalyst is milder than that of pure nickel and resembles that of 
platinum and palladium catalysts, which it can replace for these 
purposes. Very little carbon is deposited on it. 


Catalytic Effects of the Oxides of Cerium and Thorium, 
and their Bearing on the Theory of the Welsbach Mantle. 
R. L. Swan (J. Chem. Soc., 1924, 125, 780—785).—The catalytic 
activity of mixtures of ceria and thoria onthe combination of hydrogen 
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and oxygen at 450° reaches a maximum when the mixture contains 
1% of ceria (Welsbach mixture). The activity of pure thoria is the 
same as that of a mixture containing 9% ceria. The light-giving 
powers of these are also equal. The author considers that the Wels- 
bach mixture represents the most efficient illuminant obtainable 
from the two oxides in question. The ceria may act as a carrier 
of oxygen (cf. A., 1907, ii, 557) or as a promoter of the electronic 
emission from the thoria. 8. K. T. 


Chemical Dynamics of Auto-catalysed Reactions. V. 
Velocity of Isomeric Change of the Alkyl Phosphites. J. 
ZAWibDzKI (Bull. Acad. Polonaise, 1920, [A], 111—134).—The 
experimental data of Arbusov (A., 1910, i, 802) for the rate of 
isomeric change of the trialkyl phosphites under the catalytic 
influence of the halogen alkyls are found to agree with the equation 
dx /dt=(k,+,x)(1—2), indicating that the isomeric change is auto- 
catalysed by the product of the reaction. The temperature co- 
efficients of the velocity of the reaction are 3-32, 1-97, and 1-82 for 
the trimethyl, triethyl, and tripropyl esters, respectively, The 
dependence of the reaction velocity on the nature of the alkyl group 
in the ester is discussed. 8. T. B. 


Chemical Dynamics of Auto-catalysed Reactions. VI. 
Velocity of Saponification of Potassium Alkylsulphates. J. 
ZAwipzK1 and J. ZayKowski (Bull. Acad. Polonaise, 1920, [A], 
135—166).—The velocity of the spontaneous saponification of 
potassium ethylsulphate, potassium and sodium propylsulphates, 
and potassium butylsulphate may be represented with fair accuracy 
by the equation dx/dt=k,Vx(a—x). The acid salt which is 
formed acts as an autocatalyst in the reaction. The relative values 
of the velocity coefficients for potassium methy]l-, ethyl-, propyl-, and 
butyl-sulphates are 1, 2-30, 1-47, and 1-58. The replacement of 
potassium by sodium in the case of the propyl salt increases the 
velocity coefficient in the ratio 1 to 1-40. S. T. B. 


Behaviour of Silver Iodide in the Photo-voltaic Cell. A. 
Garrison (J. Physical Chem., 1924, 28, 333—345).—The effect of 
light on the potential of an electrode, formed by coating silver with 
silver iodide and dipping in a solution of potassium iodide or silver 
nitrate saturated with silver iodide, has been examined. The 
phenomena observed are similar to those  ._* described for 
cuprous oxide electrodes (cf. A., 1923, ii, 728). The initial potential 
in the dark is negative to the calomel electrode. With a polished 
silver electrode in 0-1N-potassium iodide solution, practically no 
effect is noticed on illumination. With a very thin coating of silver 
iodide on the electrode a small positive change of potential (2—3 
millivolts) is observed in the light, and in the dark the electrode 
takes up a slightly larger negative potential than initially. As the 
thickness of the layer of iodide is increased, the initial dark potential 
becomes less negative, and ultimately a small negative potential 
change is first observed in the light, but this is quickly superseded 
by a positive one. 


15* 
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By decreasing the concentration of the iodide ions the negative 
light effect becomes larger and less transient, but by increasing it 
a point may be reached when the positive light effect only is obtained. 
The positive light effect is attributed to the greater solubility of 
silver iodide in the light, and the negative effect to the photochemical 
decomposition of the silver iodide with the separation of silver, 
since darkening always accompanies the negative change, but 
not the positive. In both cases, the layer of silver iodide on the 
electrode will become thinner, hence the increased negative potential 
in the dark after illumination. 

The relation between the photo-potential and the intensity of 
illumination has been studied, and, on theoretical grounds, a formula 
has been developed which is in general agreement with the experi- 
mental results. 

An examination of the relation between the wave-length of the 
incident light and the photo-potential has shown that the electrode 
is most sensitive to the blue and violet rays. M.S. B. 


Apparatus for Filtering Hygroscopic Substances. N. Ban 
(Chem.-Ztg., 1924, 48, 271).—The filter funnel has its rim ground 
flat and is covered with a thick rubber disc carrying a glass tube 
through which dry air from a sulphuric acid drying bottle is drawn 
by the pump. A. R. P. 


Special Case of Filtration. C. Dostos (Compt. rend., 1924, 
178, 1175—1177).—A theoretical paper dealing, from the point 
of view of the kinetic theory, with the removal of ultra-microscopic 
suspended particles from a gas. H. J. E. 


Permanent Filter Mats in Gooch Crucibles. O.R.SwEENEY 
and G. N. Quam (J. Amer. Chem. Soc., 1924, 46, 958—960).— 
Permanent mats for Gooch crucibles may be made by filling the 
holes of the crucible with coarsely powdered porcelain, on the top 
of which more finely powdered porcelain is sprinkled to a depth 
of 6—7 mm. The mat is then wetted with a cementing solution of 
0-5N-potassium hydroxide solution, and the crucible dried at 110° 
for 10 hours, and then in a Meker burner in a small furnace for 
3 hours, and finally treated several times with hydrochloric acid 
and agua regia until constant weight is obtained. Such crucibles 
are suitable for the quantitative filtration of precipitates of barium 
sulphate and silver chloride. W. H.-R. 


Method for Determining the Approximate Index of 
Refraction of Liquids with a Common Microscope. C. C. 
KiIPLincer (J. Chem. Soc., 1924, 125, 963—965).—A glass bead 
(about 1-8 mm. diameter) is held in position on a glass slide mounted 
on the stage of a compound microscope. The latter is focussed 
through the bead on a distant object; then, by moving the draw- 
tube, it is re-focussed after a drop of the liquid has been introduced 
between the bead and the slide. The refractive index is propor- 
tional to the draw-tube extension, preliminary experiments with 
liquids of known refractive index giving the factor of proportion- 
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ality. The results are accurate to two units in the second decimal 
place. 8. K. T. 


Apparatus for Calibrating Burette Tubes. V.Srort (J. Soc. 
Glass Tech., 1924, 8, 38—45).—The apparatus permits successive 
quantities of water to be transferred from a blank burette tube 
to a standard pipette. A piece of thermometer tubing attached to 
the top of the burette tube controls the rate of outflow of water 
from the burette, so that errors due to drainage from the walls of 
the burette are eliminated, and the time taken in emptying an 
interval of the burette during calibration is approximately equal to 
that required to empty the same interval on the finished burette 
when the stopcock is fully open. The apparatus gives an accuracy 
sufficient for “class A” burettes. H. S. H. 


Calibration of the Platinum Resistance Thermometer 
between 0° and —193°. F. Hennine and W. Hevsse (Z. Physik, 
1924, 23, 95—104).—The platinum resistance thermometer has been 
compared with the gas thermometer over the stated temperature 
range. The relation R/Ry>=1-+-at+bi?+-ct* has been found to hold, 
where FR is the resistance of platinum at a temperature t, and Ry 
is the resistance at 0°. The freezing point of mercury was incident- 
ally determined as —38-87°+0-01°. 


Lecture Experiment to Demonstrate the Chemical Action 
of Light. F. von Konex and A. Loczxa (Ber., 1924, 57, [B], 
679—680).—The chemical action of light of different wave-lengths 
is readily demonstrated by placing a dilute solution of bromine 
in toluene at the focus of an are light; decolorisation of the solution 
occurs almost instantaneously with evolution of hydrogen bromide. 
If the are light is replaced by an incandescent filament, this change 
is not observed. H.W. 


Inorganic Chemistry. 


Method of Making Hydrogen Peroxide from Persulphuric 
Acid. A. Bropsxy (Z. angew. Chem., 1924, 37, 270—272).—By 
the electrolysis of sulphuric acid (d 1-44) between a platinum anode 
and an aluminium cathode with a current of 3-5—4-0 amp. at 
8—12 volts, a solution of persulphuric acid is obtained which 
decomposes on warming first to permonosulphuric acid (Caro’s 
acid), then to sulphuric acid with the formation of hydrogen per- 
oxide. Distillation of this solution (containing 2-0—3-5 g. of 
active oxygen per litre) at 65—90°/50—100 mm. yields a distillate 
that contains about 0-5% of hydrogen peroxide and an acid solution 
that may be used again. Redistillation gives a liquid containing 
24% of hydrogen peroxide. The current yield using technical 
sulphuric acid without cooling was 65°%, which fell to 40% after the 
first, and to 23% after the second distillation. aan R. P. 

15*—2 
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Concentration of Weak Solutions of Hydrogen Peroxide by 
Distillation in a Vacuum. A. Bropsxy (Z. angew. Chem., 1924, 
37, 272—273).—The distillation, at 50°/about 100 mm., of a very 
weak solution of hydrogen peroxide such as is obtained by the 
method described in the preceding abstract, leaves a concentrate 
in the distillation flask which contains 23% of hydrogen peroxide 
with a yield of 90%. If the liquid is concentrated further than this 
the yield falls off very considerably. A. R. P. 


Relation between the Stabilisation of Solutions of Hydrogen 
Peroxide and the Modification of Surface Tension. (Mme.) A. 
Listevict-DRAGANESCU (Bul. Soc. Chim. Romania, 1924, 6, 42—45). 
—The stability of a solution of hydrogen peroxide in water is 
decreased by the addition of substances which raise the surface 
tension of the mixture, whilst by the addition of a substance which 
lowers the surface tension, the initial titre of the solution remains 
almost unaltered for a considerable time. There appears to be no 
quantitative relation between the decrease in stability and the 
increase in surface tension due to the addition of small quantities 
of different substances. A. E. C. 


Possibility of Separating the Isotopes of Chlorine by 
Fractional Diffusion of Sodium Chloride Solutions. B. L. 
VANZETTI (Gazzetta, 1924, 54, 89—94)—The author describes 
unsuccessful attempts to separate the isotopes of chlorine by frac- 


tional diffusion of sodium chloride solutions through a series of 
parchment paper or animal membrane diaphragms. pe, 2 


Properties of Colloidal Sulphur. G. Rossr (Gazzetta, 1924, 
54, 65—71; cf. A., 1914, ii, 35; 1915, ii, 152; 1922, ii, 485).— 
The results of experiments on the coagulation of colloidal sulphur 
solutions, before and after dialysis, by means of potassium chloride 
or bromide show that the amount of the salt required to induce 
coagulation increases with the proportions of sulphuric acid and 
sodium sulphate present in the solution. Moreover, the quantity 
of potassium permanganate adsorbed is greater with the dialysed 
than with the non-dialysed colloidal sulphur solutions. TT. H. P. 


Synthesis of Ammonia at High Pressures. W. Mo.pen- 
HAUER (Chem.-Zig., 1924, 48, 233—234).—The yields of synthetic 
ammonia obtained by Claude at very high pressures are compared 
with the theoretical yields deduced from Haber’s ammonia equili- 
brium formula. The yields at 740° agree well with the calculated 
values up to 1000 atm., the highest pressure employed. At tempera- 
tures below 700°, however, the yields at pressures above 500 atm. 
are higher than those calculated. The discrepancies between the 
actual and theoretical yields increase as the temperature falls and 
as the pressure rises, and are probably due to differences in the 
compressibilities of ammonia, nitrogen, and hydrogen. H.C. R. 


Crystal Structure of Metallic Arsenic. A. J. BRADLEY.— 
(See ii, 382.) 


= 
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Preparation of Reagents Free from Arsenic. G. D. Brau 
and K. E. Sparks (Ind. Eng. Chem., 1924, 16, 369—370).—Hydro- 
chloric acid may be freed from arsenic by converting the arsenic 
into the quinquevalent form, in which condition it is least volatile, 
and distilling. The acid is saturated with chlorine by adding a 
small quantity of potassium chlorate, and distilled in a current of 
chlorine. When only 1 mg. of arsenic was present in 500 c.c. of the 
original acid, 475 c.c. of distillate could be collected free from arsenic, 
but with 2 g., only 180c.c. Since arsenic trichloride is readily volatile 
in the presence of sufficient hydrochloric acid to prevent its hydro- 
lysis, the arsenic can be readily removed from hot sulphuric acid 
by passing through it a current of hydrogen chloride after adding 
a small amount of sodium hydrogen sulphite. H.C. R. 


Influence on the Properties of Arsenic Sulphide Sols of 
some Physical Factors intervening during their Preparation. 
A. Boutaric and M. VurttauME (Compt. rend., 1924, 178, 938—939). 
—The mean magnitude of the granules in an arsenious sulphide sol, 
prepared by passing hydrogen sulphide through arsenious anhydride 
solution and expelling the excess of the gas by means of a current 
of hydrogen, increases with the concentration of the anhydride 
solution used and, to a slight extent, with rise of temperature. 
If the gas is allowed merely to diffuse into the solution, the absorptive 
power developed is about sixty times that produced by bubbli 
the gas rapidly through the liquid. The opacity is also increas 
by prolonging the duration of the gas stream. The mean magnitude 
of the sol particles may be increased by protracted boiling of the 
solution at constant volume. 

The rapidity of the flocculation caused by potassium chloride 
or barium chloride diminishes as the granules increase in size, but 
the inverse is the case when the flocculating agent is aluminium 
chloride. In the latter case, the speed of flocculation increases, and 
in the former cases diminishes, as the concentration of the sol 
increases. 


Boron Hydrides. VII. Pentaboron Hydrides. A. Stock 
and W. Srecke (Ber., 1924, 57, [B], 562—575).—Further examin- 
ation of the products of the thermal decomposition of tetraborane, 
B,H,» (cf. Stock and Kuss, A., 1923, ii, 408), shows that the hydride, 
B-Hg, is accompanied by a new hydride, richer in hydrogen, which 
is formulated B;H,, for the present (the exact formula is prob- 
ably B5H,,). ‘The hydrides are so similar to one another in volatility 
that their separation by fractional distillation or condensation is 
impossible. The presence of the new hydride in the compound 
B.H, is shown by the marked depression of the freezing point of the 
latter. They are distinguished by the course of their spontaneous 
decompositions. The compound B;H, decomposes slowly into 
hydrogen and a non-volatile, colourless hydride, soluble in carbon 
disulphide, but insoluble in water, which appears to be identical 
with one of the non-volatile decomposition products of tetraborane 
described previously (loc. cit.). The substance B;H,, decomposes 
So rapidly at the atmospheric temperature tha its manipulation 
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is difficult; it yields hydrogen and a non-volatile, yellow hydride, 
insoluble in carbon disulphide, but soluble in water, which appears 
to be identical with the second, non-volatile decomposition product 
of tetraborane. The hydride, B;Hy, can be freed from the com- 
pound, B;H,., by preserving it for a few weeks at the atmospheric 
temperature; B;H,, is thus decomposed completely but B;H, 
to a small extent only. 

The hydride, B;H,, combines with ammonia at the atmospheric 
temperature to give the solid, colourless, non-volatile compound, 
B;H,(NH;),, which, when treated with hydrogen chloride at the 
atmospheric temperature, gives the subsiance B;H;Cl,(NH,),, to- 
gether with a little diborane. Prolonged action of hydrogen chloride 
causes slow further substitution until 7 atoms of hydrogen have been 
replaced. The chlorinated ammine dissolves in water with evolu- 
tion of hydrogen and production of a strongly reducing solution 
which gives a very characteristic precipitate with sulphuric acid or 
sulphate solutions. 

The thermal decomposition of diborane gives also a third 
pentaboron hydride, B;H,,, a colourless, mobile liquid which does 
not solidify at —110°. The following measurements of the vapour 
pressure are recorded : — 67°, 0-2 mm.; —57°, 0-8 mm.; —50-5°, 
1-3 mm.; —41-7°, 3:9 mm.; —31-0°, 97 mm. The new hydride 
decomposes more rapidly than the compound B;H, at the atmo- 
spheric temperature, yielding hydrogen and the solid hydride, 
m. p. 99-5°. H. 


Colouring Matter of Smoky Quartz. B. L. Vanzert1 
(Gazzetta, 1924, 54, 95—99).—-Sections cut perpendicularly to the 
rincipal axis of prisms of various specimens of smoky quartz have 
n examined to ascertain if such quartz contains particles capable 
of exhibiting Tyndall’s effect. The path of an incident ray per- 
pendicular to one face of the prism and parallel to the plane of the 
section is not always visible in the crystal, even when the latter is 
comparatively dark. In some cases, however, especially with very 
highly coloured and almost opaque crystals, the internal ray is 
visible and polarised. Both the coloration and the Tyndall effect 
disappear when these crystals are heated at about 300°. The 
nature of the admixture to which the coloration of the quartz is 
due remains undetermined. T. H. P. 


Weathering of Granite. E. Buanck and H. PETERSEN 
(J. Landw., 1924, 71, 181—209).—Changes in the chemical com- 
position of weathering granite are recorded. Little alteration 
occurred in the initial stages of weathering, but later, iron, calcium, 
magnesium, and the alkalis decreased and the loss on ignition 
increased. The acid-soluble silica suffered little variation during 
the weathering process, but the proportion of aluminium dissolved 
decreased. Acid-soluble iron was greater in cases where consider- 
able amounts of organic matter were present. The ratio of acid- 
soluble silica to alumina did not remain constant during weathering 
and variations were greatest in the presence of much organic 
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matter. The bearing of this on the theories of van Bemmelen are 
discussed. A. G. P. 


Thermal Decomposition of Carbonyl Sulphide. II. A. 
Stock, W. Srecke, and E. Pontanp (Ber., 1924, 57, [B], 719— 
735; cf. Stock and Seelig, A., 1919, ii, 230).—Investigation of the 
reactions, (i) COS == CO-+5S and (ii) 2COS == CO,+CS,, has been 
extended to temperatures below 600°. Carbony! sulphide, prepared 
by the action of sulphuric acid on ammonium thiccyanate, and 
purified by treatment with sulphuric acid, sodium hydroxide, 
calcium chloride, and phosphoric acid and ultimately by distillation 
and fractional condensation, was decomposed either in the static 
or moving gas condition. At temperatures in the neighbourhood 
of 400°, the equilibrium of the change, COS==CO--S, is disturbed by 
the separation of sulphur, so that under these conditions this action 
must be completely suppressed by addition of carbon monoxide ; 
above 500°, this procedure is not effective. Decomposition of car- 
bonyl sulphide according to reaction (i) is not evident below 400° 
and reaches a maximum (64%) at 900°, whilst reaction (ii) reaches 
a maximum at about 600°, at which point 43% of the carbonyl 
sulphide is decomposed in this way, and 16% according to reaction (i). 
The carbon monoxide equilibrium depends on the pressure, whereas 
the carbon dioxide equilibrium does not. 

Nearly all the reactions involved in the thermal decomposition 
of carbonyl sulphide depend greatly on catalytic influences and on 
the extent of surface exposed. The carbon dioxide decomposition 
which takes place uniformly in heated glass or quartz vessels does 
not occur in contact with an incandescent platinum wire. The 
carbon monoxide reaction proceeds smoothly under the latter con- 
ditions, but the catalyst is readily poisoned if even a trace of carbon 
disulphide is present. Quartz is a pronounced catalyst for the 
carbon dioxide change, but has little influence on the carbon mon- 
oxide reaction; even at the atmospheric temperature carbonyl 
sulphide is comparatively rapidly decomposed in quartz vessels, 
although it can be preserved for years in glass. 


Absence of Helium from the Gases left after the Passage of 
Electrical Discharges : (i) between Fine Wires in a Vacuum ; 
(ii) through Hydrogen; (iii) through Mercury Vapour. 
8S. K. Atitison and W. D. Harxrs (J. Amer. Chem. Soc., 1924, 
46, 814—824).—A powerful condenser of approximately 0-5 micro- 
farad capacity charged to 42,000 volts was allowed to discharge 
through fine points of platinum or tungsten wires enclosed in a 
highly evacuated bulb, 168 discharges being made. The condenser 
was divided and reconnected in series so that it could be charged 
to 84,000 volts, and the discharge was allowed to pass 300 times 
through saturated mercury vapour at 90° (0-1 mm. pressure) between 
accurately round steel balls. The gases evolved were tested for 
helium by a modification of the spectroscopic method of Sodd 
(A., 1908, ii, 921; 1907, ii, 251), and in no case was helium observed, 
although the methods enable 2x 107° g. of helium to be detected. 
No production of heat was observed noticeably greater than that 
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to be expected from the discharge alone. The failure of the electrical 
discharge to disintegrate the atom is due to the fact that, whilst 
sufficient energy is present, it is not transmitted to the nucleus in 
sufficiently high concentration. The condenser charged to 84,000 
volts was discharged 100 times through pure hydrogen at 40 mm. 
pressure, but no helium was formed. W. H.-R. 


Compressibility of the Alkali Halides. J.C. Starer.—(See 
ii, 383.) 

Action of Potassium Hydroxide on Nitric Oxide. G. Barr 
(J. Chem. Soc., 1924, 125, 961—962).—Observations are recorded 
of the rate of absorptioa of nitric oxide at room temperatures (10— 
22°) by a 50% solution of potassium hydroxide. It is suggested 
that the reaction may be quadrimolecular. | ty A 


Photolysis of Potassium Nitrate Solutions. W. T. 
ANDERSON, jun. (J. Amer. Chem. Soc., 1924, 46, 797—802).— 
Aqueous solutions of potassium nitrate are decomposed by ultra- 
violet radiation of 3330 A. and shorter wave-length. The reaction 
is accelerated by heat, and the products of decomposition are 
potassium nitrite and oxygen, but the reaction is auto-inhibited 
by the nitrite and “a steady state ” is reached when only a small 
quantity of nitrate has been decomposed, whilst the addition of 
nitrite to a solution of potassium nitrate partly or completely 
inhibits the photolysis of the latter. Aqueous potassium nitrite 
solutions are stable in ultra-violet light. Potassium nitrate solu- 
tions obey Beer’s Law; consequently nitrate—nitrite equilibria are 
different in stirred and unstirred solutions, the difference depending 
on the concentrations. In unstirred solutions, the equilibrium 
depends entirely on the size of the surface exposed to the light, and 
on the concentration and thickness of the solution. Alkali hydr- 
oxides increase the rate of photolysis and displace the “steady 
state ” towards the nitrite, possibly owing to the formation of a 
peroxide. Acids decrease the rate of decomposition, but do not 
displace the “steady state.”” Owing to the presence of a balanced 
action, it is not possible to derive quantum relationships, and the 
calculations of Warburg (A., 1920, ii, 405) are shown to be L ustified. 

. H.-R. 


Densities and Specific Volumes of Sodium Chloride 
Solutions. R. E. Harty (J. Washington Acad. Sci., 1924, 14, 
167—173).—The densities of sodium chloride solutions up to con- 
centrations of 25-5% have been determined at 25° with an accuracy 
of 5 parts per million. These densities can be represented by the 
empirical equation D,—0-997071-+-0-0070109p+0-000013268p?+- 
0-0000003535p%, where p represents % by weight of sodium or" 


Structure of Sodium Chlorate and Rock Salt Crystals. C. 
Herman.—(See ii, 382.) 

Compressibility of the Chlorides, Bromides, and Iodides 
of Lithium, Rubidium, and Cesium. T. W. Ricuarps and 
E. P. R. Sazrens (J. Amer. Chem. Soc., 1924, 46, 934—952).—The 
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compressibilities of the halides of the rarer alkali metals have been 
determined by the piezometer method, in which the unknown 
compressibility is compared with the known compressibility of 
mercury. The method measures cubic compressibility, and the 
results are in good agreement with some obtained for linear com- 
pressibility by Bridgman (Proc. Amer. Acad. Arts Sci., 1908, 
44, 253; 1922, 58, 222, etc.). The compressibilities (x 10-6, per 
megabar) determined at approximately 20° are: lithium chloride, 
3-7; bromide, 5-0; iodide, 7-2; rubidium chloride, 7-3; bromide, 
8-2; iodide, 9-3; cesium chloride, 5-9; bromide, 7-0; iodide, 9-3. 
Rubidium bromide and iodide and czsium bromide are exceptional 
in that the application of pressure to the freshly-fused salt pro- 
duces a permanent contraction, owing to a change to a less bulky 
form, the same change occurring slowly in the absence of external 
pressure. If the compressibilites are plotted against the molecular 
volumes, the points for the halides of a given metal lie on a curve 
which, with only slight curvature, leads to the origin, but molecular 
volume is not the only factor influencing the compressibility (cf. 
Born and Landé, A., 1919, ii, 188, whose equation gives results show- 
ing a tendency in the right direction, but with an average error of 
12-5%). The values may be predicted more accurately by the 
equation B=kV,,/U, where k=0-00006, U is the heat of com- 
bination of metal and halogen, and V,, the molecular a 


Ammonium Vanadates. M. Lacuartre (Bull. Soc. chim., 
1924, [iv], 35, 321—332).—-Pure ammonium metavanadate (d 2-326) 
is prepared by saturating with ammonia moist vanadium pent- 
oxide (the purification of which is described) and crystallising from 
a very dilute ammonia solution. One hundred parts of water 
dissolve 5-18 parts of the salt at 15° and 10-4 parts at 32°; it is only 
slightly soluble in hot alcohol and in ether. When heated in a 
vacuum to 135—210°, the salt yields anhydrous ammonium tri- 
vanadate; above 210°, lower oxides of vanadium are formed. 
On boiling an aqueous solution, soluble ammonium divanadate and 
the insoluble trivanadate are formed. By the action of 4% acetic 
acid on boiling solutions of ammonium metavanadate, the di- 
vanadate, 2V,0;,(NH,).0,3H,0, is obtained, which on desiccation 
loses 2H,O. "Use of 10% acid gives the trivanadate, 

3V.0;(NH,).0,2H,O (d 2-594), 
desiccation of which gives an anhydrous, red salt (d 2-163). The 
previously described yellow anhydrous trivanadate has d 3-029. 

When the acetic acid is replaced by nitric, hydrochloric, or 
sulphuric acid, indefinite acid ammonium vanadates are formed, 
the composition varying with the concentration of the acid added. 
With a large excess of hydrochloric acid, reduction of the vanadate 
also takes place. 8. K. T. 

Dispersity of Silver Halides in Relation to their Photo- 
graphic Behaviour. F. E. E. Germann and M. C. Hyian 
(Science, 1923, 58, 332—333).—Wightman, Trivelli, and Sheppard 
(J. Physical Chem., 1923, 27, 1466; Science, 1923, 58, 89) report 
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that greater sensitivity of emulsions is associated with greater size 
and range of size of the silver halide grain, whereas it is now argued 
that, theoretically, smaller grained emulsions should be more 
sensitive. The discrepancy is ascribed to the retarding effect of 
adsorbed halide, since after its removal the observed sensitivities 
are reversed. A. A. E, 


Dispersity of Silver Halides in Relation to their Photo- 
graphic Behaviour. E. P. Wicutmay, A. P. H. TRIveE.ti, and 
S. E. SHEPPARD (Science, 1923, 58, 469; cf. preceding abstract).— 
Polemical against Germann and Hylan (loc. cit.). The discrepancy 
is explained by discoveries concerning the function of sensitive 
specks in the silver halide grains. A. A. E. 


Solubility of Silver Oxide in Ammonia and Methylamine 
Solutions. L. J. Otmer (Bull. Soc. chim., 1924, [iv], 35, 333— 
339).—The ratio NH,/Ag for soluticns of silver oxide in aqueous 
ammonia is constant up to a concentration of about 2 g.-mol. of 
ammonia per litre, after which it increases slowly and regularly. 
The ratio decreases in course of time when a concentrated solution 
is kept in contact with silver oxide. An explanation is suggested 
based on the slow decomposition of the complex Ag,2NH,,0H into 
silver amide in concentrated solution. 

The ratio MeNH,/Ag is constant for solutions containing less 
than 2 g.-mol. of methylamine per litre; beyond this concentration 
it increases very rapidly, although the silver concentration passes 
through a maximum (0-96 g.-atom of silver to 6-25 g.-mols. of 
methylamine per litre). Some of the methylamine appears to be 
oxidised to formic acid. Anhydrous trimethylamine will not dis- 
solve silver oxide. 8. K. T. 


Silver Nitride. L. J. Otmer and Dervin (Bull. Soc. chim., 
1924, [iv], 35, 152—160).—When silver ammonium fluoride (A., 
1923, ii, 71) is heated to below 160° it decomposes, leaving a black 
residue of silver nitride, Ag,N. The latter is more unstable towards 
friction than towards rise of temperature; between 140° and 160°, 
it sometimes explodes spontaneously after about 10 minutes, whilst 
at lower temperatures (120—140°) it is more stable. It always 
explodes by contact or by a neighbouring detonation. The explosion 
yields a certain amount of pure nitrogen (cf. A., 1923, ii, 71), but 
not in the theoretical yield. The formation of the nitride by the 
above method is not instantaneous and depends on the temperature. 
The crystals of silver ammonium fluoride also decompose when 
kept for 8 months in the dark in a sealed tube. Decomposition 
is more rapid when large crystals are kept in a vacuum over sulph- 
uric acid than when the powdered salt is kept at the ordinary 
pressure over this acid or over calcium oxide mixed with ammonium 
chloride. Powdering promotes the rate of loss of water, but not 
the rate of nitride formation. Silver nitride is formed before the 
salt loses all its water, and it may be isolated by treating the 
partly decomposed salt with water and filtering. It is insoluble 
in cold water, but dissolves in ammonia solution (7-5 mols. per 
litre) to the extent of 0-3 g.-atom of silver per litre. On cautious 
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heating in a vacuum, it decomposes quietly. Silver nitride is 
stable when mixed with excess of an inert substance. Four 
simultaneous reactions take place in the desiccation : 
AgF,2NH,—AgF+2NH,; 
Ag,N—3Ag-+N, 

Ammonia catalyses the conversion of fluoride into nitride, decom- 
poses the nitride, and hinders the volatilisation of the ammonium 
fluoride. E. E. T. 


Reaction between Calcium Oxide and Nitrogen Peroxide. 
J. R. Partineton and F. A. Wiixiams (J. Chem. Soc., 1924, 125, 
947—958).—Nitrogen peroxide reacts with calcium oxide at all tem- 
peratures up to 400°, giving primarily calcium nitrite and nitrate. 
Secondary reactions, however, occur at higher temperatures; 
above 230°, calcium nitrite decomposes, Ca(NO,),.=Ca0-+-NO+ 
NO,, and in the presence of nitrogen peroxide undergoes oxidation 
at lower temperatures in the following ways: (1) Ca(NO,).+ 
2NO,=Ca(NO,).+2N0, (ii) At 
450°, the molecular proportions of the decomposition are represen 
by 12-02 mols. Ca(NO,).->7-68Ca0-+-4-34Ca(NO,).+14-40NO-L-N, 
nitrogen and nitric oxide alone being evolved. Above 480°, 
nitrogen peroxide is, in addition, given off, and at 495° calcium 
nitrate begins to decompose. Calcium nitrite is not oxidised by 
oxygen below its decomposition point except in the presence of 
nitrogen peroxide. The existence of the compound Ca(NO,),.,4H,O 
was confirmed. 


Basic Calcium Arsenate. H. V. Tartar, L. Woop, and 
E. Hiner (J. Amer. Chem. Soc., 1924, 46, 809—814).—Hydrolysis 
of tricalcium arsenate or calcium ammonium arsenate yields a 
basic calcium arsenate, 3Ca,(AsO,).,Ca(OH),, 0-0048 g. of which 
dissolves in 100 g. of water at 25°. It is analogous to hydroxy- 
apatite, 3Ca,(PO,),,Ca(OH),, and, like the latter, retains water 
tenaciously. W. H.-R. 


Crystalline Compounds of Zinc Bromide and Iodide with 
Acetone. I. Coucovutzsco (Bul. Soc. Chim. Romdnia, 1924, 6, 
36—38).—In the absence of moisture, zinc reacts with a mixture 
of ethylene dibromide, or ethylene di-iodide, and acetone to give 
the zinc halide with acetone of crystallisation. At the commence- 
ment of the reaction, ethylene is evolved. Zinc bromide-acetone, 
2ZnBr,,3C,H,O, colourless needles, m. p. 32—34°, is easily soluble 
in water, with slow deposition of zinc hydroxide. Zinc iodide- 
acetone, ZnI,,2C,;H,O, pale yellow, elongated prisms, m. p. 45— 


47°, is deliquescent and slowly decomposed by water. A. E. C. 
Spectrum of Mercury. H. Buisson.—(See ii, 365.) 


Viscosities of Solutions containing Mixtures of Mercuric, 
Cupric, and Cobaltous Chlorides with other Chlorides. 
Formation of Complex Ions. N. A. Yasnrx and R. L. UBpzroy 
(J . Amer. Chem. Soc., 1924, 46, 802—808).—The viscosities of 
single solutions of the different chlorides have been observed at 
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different concentrations, and the results obtained utilised for 
calculating the viscosities of mixtures of mercuric, cupric, and 
cobaltous chlorides with other chlorides, by using the equation 
given by Kendall and Monroe (A., 1917, ii, 524), which gives satis- 
factory results when applied to ideal mixtures. The difference 
between these and the experimental values has been used to deter- 
mine the composition and degree of complex ion formation. The 
results indicate that in mixtures of mercuric chloride with hydro- 
chloric acid, and of cupric and cobaltous chlorides with hydro- 
chloric acid or the chlorides of the alkali metals or magnesium, the 
complex anions formed have the compositions Hg(l,’’, CuCl,”’, 
and Co(Cl,’’, respectively. W. H.R 


The ‘‘ Missing Element "' between Cadmium and Mercury. 
W. M. Hicks (Nature, 1924, 113, 642—643).—Although it is evident 
that there is no unknown element between cadmium and mercury, 
it is suggested that, on spectral evidence, europium should be so 
placed (A., 1914, ii, 599; Rydberg, ibid.). A. A. E. 


Spectra of Aluminium, Zinc, and Carbon. R. 0. Hutcutry- 
son.—(See ii, 365.) 


Aluminium Amalgam, Hydroxide, and Oxide. F. L. Haun 
and E. Turever (Ber., 1924, 57, [B], 671—679).—Aluminium 
amalgam, prepared by treating the metal with boiling NV /5-sodium 
hydroxide solution until hydrogen is vigorously evolved, cooling, and 
then adding 10 c.c. of mercuric chloride solution followed as rapidly 
as possible by sufficient potassium cyanide solution to dissolve 
the precipitated mercuric oxide, is far more active towards water 
and much more constant in its properties than that obtained in 
the usual manner. The presence of salts of the most strongly 
electropositive metals, barium and potassium, accelerates the 
decomposition of water most markedly and continuously; with 
metals lower in the series, the action becomes uncertain and 
apparently dependent on accidental circumstances. Calcium is 
restrictive in J//1, inactive in M/10 solution. In M/100 solution, 
magnesium has a retarding effect, and at greater concentrations 
completely inhibits the action. The nobler metals accelerate the 
change initially, owing to the formation of local elements; as 
soon, however, as sufficient foreign metal has been deposited as is 
necessary to form a continuous layer of the metal or its amalgam, 
the reaction ceases. The action of copper is so pronounced that 
immersion of aluminium vessels in very dilute copper sulphate 
solution renders them subsequently immune to the action of mercury 
solutions. 

Aluminium hydroxide, obtained by the disintegration of alumin- 
ium amalgam under ammonium nitrate solution, is coarsely granular, 
settles repidly and compactly, and is easily washed. The ignited 
product has the unusual property of absorbing water from an 
atmosphere desiccated by granular calcium chloride. H. W. 


Paramagnetism of Iron in Potassium Ferricyanide. P. 
CoLLET.—(See ii, 378.) 


wth 
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Adsorption of Iron by Manganese Dioxide: Equilibrium 
Displacement. M.GELoso (Compt. rend., 1924, 178, 1001—1003). 
—Adsorption of iron from a solution of ferric ammonium sulphate 
by freshly precipitated manganese dioxide is a function of the 
concentration of the ferric solution. For each concentration, there 
is an adsorption pressure corresponding with each temperature ; 
the system is thus univariant and no compounds are formed. As 
the amount of adsorption increases with rise of temperature, the 
phenomenon is endothermic; moreover, adsorption is correlated 
with the state of aggregation of the precipitate, as its extent is 
much decreased by prolonged digestion of the precipitate before 
adding the ferric solution. The relative amount of precipitant 
(ammonium persulphate) which conditions the size of the solid 
particles formed thus has some influence on the —a-t . 

H. J. E. 


Equilibria involving the Oxides of Iron. E. D. Eastman 
and R. M. Evans (J. Amer. Chem. Soc., 1924, 46, 888—903).— 
Equilibria in the system iron—hydrogen-oxygen have been inves- 
tigated at 772° by a modification of the method of Deville (J. Chem. 
Soc., 1871, 24, 103). The results indicate the existence of solid solu- 
tions in the composition ranges 0—5% oxygen, 20—24% oxygen, and 
above about 27% oxygen. Equilibrium constants in the bivariant 
equilibriarepresented by the equations (1) FeO-+-H,=—Fe+H,0(K,= 
[H,0}]/[H,]), (2) Fe,0,+H,=—3FeO+H,O (K,=[H,O]/[H,]) have 
been determined between 657° and 1025°, the solid phases being 
solid solutions. The system iron-carbon-oxygen has also been 
investigated between 818° and 1039°. The bivariant equilibria 
are represented by the equations (3) FeQ+CO=—Fe+CO, (K,= 
[CO,]/[CO]), and (4) Fe,0,+CO=3Fe0+CO, (K, 
The values of K, have been determined, the values of Ky previously 
found by other workers being accepted as satisfactory. The values 
of K,, K,, K;, and K, have then been used to obtain two 
independent series of values for the constant of the water-gas 
reaction, CO+-H,O=CO,+H,. The two sets of values are in good 
agreement, and the values of J in the free energy equation cal- 
culated from them are satisfactorily constant. The values do not, 
however, agree with the direct determinations of the water-gas 
equilibria made by Hahn (A., 1903, ii, 711; 1904, ii, 643) and by 
Haber and Richardt (A., 1904, ii, 166), and the present results are 
considered to be more trustworthy. The most probable values 
of the different constants have been tabulated, and the free ene 
data relating to carbon monoxide and dioxide have been _ 5 , 


Dissolution of Iron by Carbonic Acid. W. Lrysoip (Z. 
angew. Chem., 1924, 37, 190—191).—The maximum observed 
solubility of iron in water containing an excess of carbon dioxide 
is about 1 g. of iron per litre, the process of dissolution being accom- 
panied by liberation of hydrogen. Precipitated ferrous hydroxide 
is dissolved much more slowly than metallic iron. [Cf. B., 1924, 
471.] W. 
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Isothermals of Nickel. P. Wetss and R. ForrErR.— 
(See ii, 379.) 


Nickel Sulphide. II. W. Giuvup and K. ScH6nFELDER (Ber., 
1924, 57, [B], 628—629; cf. A., 1923, ii, 423).—Oxidation by air 
of nickel sulphide precipitated by ammonium sulphide from 
solutions of nickel sulphate at 9° in the presence of varying amounts 
of ammonia leads to the separation of 83% of the sulphur in the 
elementary form; if precipitation is effected at 90° under other- 
wise similar conditions, only about 8-5% of the sulphur separates 
as such, the remainder being transformed into thiosulphate, sulphate, 
and polythionate. The proportion of combined sulphur increases 
with increasing concentration of ammonia. H. W. 


Supposed Isomorphism of Uranyl Compounds with those 
of the Isomorphogenic Metals of the Magnesium Group. 
G. Carossi (Atti R. Accad. Lincei, 1924, [v], 33, i, 228—231).— 
support cannot be obtained for Groth’s suggestion 
(“Chemische Krystallographie,” II, 483) that ammonium uranyl 
sulphate dihydrate, which De La Provostaye (Ann. Chim. Phys., 
1842, [iii], 5, 51) showed to be monoclinic, may belong to the same 
group as the triclinic compounds, MnK,(SO,),,2H,0, etc., and that 
compounds, e.g., K,(UO,)(SO,).,6H,O, isomorphous with those of 
the well-known series 

may exist. 


Hardness of Tin-Cadmium and Tin-Bismuth Alloys. 
C. D1 Capua (Atti R. Accad. Lincei, 1924, [v], 33, i, 141—144).— 
The hardness of these alloys has been investigated by the method 
recently described (this vol., ii, 111), The hardness of tin is 
increased by addition of cadmium to a maximum for about 6% 
of the latter. With further addition of cadmium, the hardness 
falls rapidly until the eutectic point is reached at 28% of cadmium, 
remains constant over the region 28—97% Cd, and then falls to 
the value for pure cadmium. This behaviour is changed markedly 
by annealing the alloys in paraffin wax at 150° for 330 hours, the 
two branches of the curve in the neighbourhoods of 0% and 100% 
of cadmium then revealing the solid solubility of each metal in 
the other; about 3% of tin dissolves in cadmium and about 8% 
of the latter in tin (cf. Bucher, A., 1917, ii, 211). 

With tin-bismuth alloys the maximum hardness corresponds 
with the eutectic point, but annealing causes the disappearance of 
this maximum and renders the curve normal, the maximum hard- 
ness being then shown by crystals of tin saturated with bismuth 
and the limit of solid solution being extended from 4% to 7% of 
bismuth. 


Tin Hydride. W. Vavuse. (Ber., 1924, 57, [B], 515—517; 
cf. Paneth and Fiirth, A., 1920, ii, 41).—Tin hydride is formed 
invariably when nascent hydrogen is liberated in the presence of . 
tin; its production when tin is dissolved rapidly in concentrated 
hydrochloric acid accounts for the peculiar odour of the gas (Kastner, 


INORGANIC CHEMISTRY, ii, 415 


1821). The compound obtained by the action of tin hydride on 
silver nitrate solution has approximately the composition § » 
During the dissolution of polished tin in hydrochloric acid, a 
black powder is deposited which dissolves only very slowly even 
in the concentrated acid; it is suggested that this is a peculiar 
modification of the metal which is produced by the reduction of 
stannous chloride by nascent hydrogen. H. W. 


Germanium. I. The Mineral Germanite and _ the 
Extraction of Germanium and Gallium therefrom. J. S$. 
THomas and W. Pucu (J. Chem. Soc., 1924, 125, 816—826).— 
An average sample of germanite intermixed with arsenical fahlore 
from Tsumeb, 8.W. Africa, contained 5-19% of germanium and 
057% of gallium. The germanium cannot be freed from arsenic 
by the method of Dennis and Papish (A., 1922, ii, 150) unless most 
of the arsenic is previously removed by roasting at 500°. The 
gallium was obtained by precipitating the hydroxide from a faintly 
acid solution with sodium thiosulphate, after treatment of the acid 
extract of the mineral with hydrogen sulphide. 

Metallic germanium was prepared by reducing the dioxide with 
potassium cyanide and carbon. es 


Spectrum of Vanadium. F. Mreccrrs.—(See ii, 365.) 


Crystal Structure of Bismuth. O. Hassex and H. Marx.— 
(See ii, 382.) 


Compressibility and Pressure Coefficient of Resistance 
of Rhodium and Iridium. P. W. Bripeman (Proc. Amer. 
Acad, Arts Sci., 1923, 59, 109—115; cf. ibid., 1923, 58, 151, 166; 
Proc. Nat. Acad. Sci., 1920, 6, 505).—Expressions are given for 
the computation of AV/V, for rhodium and iridium at 30° and 
75°, and of AR/R, for rhodium at 30° and 65°, and iridium at 30°, 
65°, and 95°. Irregularities in the related properties of the triads 
of the eighth periodic group are considered. 
CHEMICAL ABSTRACTS. 


Mineralogical Chemistry. 


Anauxite and Cimolite from Bilin. E. Dirrter and J. E. 
Hisson (T'sch. Min. Petr. Mitt., 1923, 36, 85—92).—Basalt usually 
weathers to a brown, clayey material; but under special conditions, 
as at Bilin, Bohemia, it alters to a white clay. Here the minerals 
(augite, plagioclase, olivine, magnetite) of the basalt are attacked 
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by carbonated waters, and the iron, magnesium, manganese, 
calcium, sodium, and potassium removed in solution as carbonates. 
The white product consists of an intimate mixture of minute 
pearly scales of anauxite (anal. I: 3A1,0,,10Si0,,8H,O) and earthy 
cimolite (anal. II: 2A1,0,,9Si0,,6H,O) which were separated as 
far as possible for analysis. The anauxite, d 2-524, is orthorhombic 
with optical characters distinct from those of kaolinite, whilst the 
cimolite is cloudy and structureless. When the cimolite is digested 
with a dilute solution of sodium hydroxide, a portion of the silica 
goes into solution, and an aggregate of anauxite scales remains, 


H,O 4H,0 

SiO, Fe,0, MgO. CaO. (110°). (+110°). Total. 

I 56-62 0-38 26:09 269 O11 0-40 4:37 921 99-87 
II 62:49 1-09 19:53 288 0-46 0-49 2-41 10-07 99-42 


L. J. 8. 


nite as a Deposit from the Bilin Spring. E. DitTLeR 
and J. KE. Hrsscu (7'sch. Min. Petr. Mitt., 1923, 36, 80—84).—-A white, 
laminated material is deposited in the pipes and channels of the 
spring of cold (temp. 10-2°), carbonated water at Bilin in Bohemia. 
The laminz are held together by crystal aggregates, d 2-860. The 
mean of two analyses is: CaO, 54°70; SrO, 0°42; MgO, 0°45; 
trace; Al,0O,+Fe,0,, 0°34; Na,O, 0°31; CO,, 43°72; 

20, 0°24%. 

y ok nga the water, by W. Gintl, 1907—1908, show 6-6614 g. 
of total solids and 2-3171 g. of free carbon dioxide per litre, with much 
sodium, some calcium and magnesium, and little strontium, etc. ; 
also, in addition to carbonates, some chlorides and sulphates. The 
fact that the calcium carbonate is deposited as aragonite, rather 
than as calcite, from a cold solution is attributed to the presence 
of magnesium salts in appreciable amount, and perhaps also to 
the presence of strontium. i. J. 8. 


Mullite. N. L. Bowzn, J. W. Grize, and E. G. Zrms (J. Wash. 
Acad, Sci., 1924, 14, 183—191).—In the system silica-alumina, 
3A1,0,,2Si0O, is the only compound stable at high temperatures, 
and should therefore be found in rocks of the appropriate com- 
position when formed at high temperatures. An examination of 
buchites from the Island of Mull disclosed that the so-called silli- 
manite present was really the above compound and the name, 
mullite, is therefore proposed for this mineral. The optical 
properties of mullite are very similar to those of sillimanite; both 
are orthorhombic, but the mullite prism angle is 89° 13’ compared 
with 88°15’ for sillimanite, and its refractive indices are lower. 
Mullite is found in the crowns of glass-pots that have been in use 
for long periods at high temperatures. A. R. P. 


Migration of Material during Metamorphism. FRIEDRICH 
Broke (T'sch. Min. Petr. Mitt., 1923, 36, 25—41).—H. Rosenbusch 
postulated that the metamorphism of rocks was effected without 
any transference of material. More recently, V. M. Goldschmidt 
(1920) from a comparison of analyses of a series of phyllites grading 
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into schists in the Stavanger district, Norway, concluded that 
there has been an addition of silica, soda, and lime and a loss of 
water in the change from phyllite to schist. The evidence presented 
by analyses of a series of rocks from the Hohen Tauern, Austria, 
is now discussed. The schists surrounding the central mass show 
a similar increase, whilst the more deformed granite-gneiss of the 
centre shows a corresponding decrease in the same constituents. 
It is considered that there may be transference of alumina as well 
as of silica, alkalis, and lime. The final result of the metamorphism 
of a series of rocks is to bring about uniformity in a Te 


Application of Spectrographic Analysis to the Detection 
of Rare Elements in Italian Materials. C. Portzzza and 
A. Donati (Atti R. Accad. Lincei, 1924, [v], 33, i, 232—237).— 
Spectrographic analysis shows that Fiuggi tufa contains, in addition 
to the elements detectable by ordinary analysis, cobalt, nickel, 
lead, chromium, strontium, zirconium, yttrium, ytterbium, cerium, 
lanthanum, scandium, and neodymium. Soil from Capri (ef. 
Giesel, A., 1905, ii, 132) contains lead, copper, iron, titanium, 
aluminium, zirconium, silicon, yttrium, ytterbium, cerium, 
lanthanum, neodymium, cobalt, manganese, vanadium, chromium, 
barium, strontium, calcium, magnesium, potassium, sodium, and 
lithium. Granite from Castel d’Oria contains manganese, strontium, 
titanium, calcium, barium, iron, vanadium, chromium, potassium, 


aluminium, scandium, yttrium, and ytterbium, and Stromboli lava, 
manganese, strontium, titanium, calcium, iron, barium, potassium, 
aluminium, lead, magnesium, vanadium, chromium, cobalt, nickel, 
scandium, ytterbium, and yttrium. 


Colouring Matter of Smoky Quartz. B. L. VaNnzert1.— 
(See ii, 406.) 


Weathering of Granite.—E. Bianck and H. PETERSEN.— 
(See ii, 406.) 


Analytical Chemistry. 


New Soxhlet Apparatus. W. PLicKker (Z. angew. Chem., 
1924, 37, 274).—T wo pieces of glass rod in the form of a cross 
are sealed into the main tube some distance above the lower 
junction of the side tube so that the extraction thimble, which 
rests on the cross, is kept clear of the liquid in the tube. Thus 
the material to be extracted is continually drenched with fresh 
solvent and does not remain in a pool of liquid more or less saturated 
with extracted matter. A. R. P. 
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aypiotions for Extraction and Solvent Recovery. S. A. 
DE Lacy (Analyst, 1924, 49, 220—222)—A flask, of the usual 
wide-mouthed type, is fitted with a cork bored with three holes, 
and is connected respectively with a reflux condenser, a side tube 
leading to a condenser which is used for removing solvent by 
distillation at the end of the extraction, and a frame comprising 
a glass rod on the upper end of which two “ flats” are cut. An 
oval platform with a flat top and a drip point beneath it is so arranged 
that in one position of the frame it closes the end of the reflux 
condenser, whilst in another position it closes that of the distillation 
tube and the refluxing solvent drips into a folded filter-paper or 
alundum crucible containing the material to be extracted. Special 
types of frame for holding filter-papers and alundum crucibles 
are illustrated. The frame is rotated by means of a small key which 
fits the “ flats ” on the stem and rests on the top of the a . 


Extraction of a Substance Dissolved or Dispersed in a 
Liquid by Another, Immiscible Liquid. A. Bruno (Bull. 
Soc. chim., 1924, [iv], 35, 422—424).—The extraction is carried 
out in corked bottles clamped to a horizontal axle which is revolving 
uniformly at a rate of about 40 rotations per minute. The effect 
is as though each bottle revolved about its own axis so that emulsi- 
fication and centrifuging cannot take place, whilst the surface of 
contact of the two liquids undergoes constant renewal. Control 
of the temperature and of the nature and pressure of the atmosphere 
in which the extraction takes place are the advantages claimed. 
[Cf. B., 1924, 456.] 8. K. T. 


Ultimate Lines in the Spectra of the Electric Arc. S. 
Procoriu.—(See ii, 364.) 


Detection of Rare Elements in Italian Minerals. C. 
and A. Donatr.—(See ii, 417.) 


Spectrum of Iron. O. Laporte.—(See ii, 364.) 
Spectrum of Iron. 8S. Goupsmrir.—(See ii, 364.) 


Colorimetric Determination of Hydrogen-ion Concen- 
tration by the Wedge Method, and the Dissociation Constants 
of some Indicators. I. M. Kouruorr (Rec. trav. chim., 1924, 43, 
144—152).—A development of Gillespie’s method (A., 1920, ii, 382). 
The indicator is placed in two wedge-shaped vessels, one containing 
an acid, the other an alkaline solution. These two vessels are 
cemented together by means of Canada balsam and the colour 
adjustment is effected by moving them to a known extent, readings 
being taken by means of a fixed point and a scale marked on one 
of the wedges when the indicator solutions correspond in colour 
with the solution under examination. The author describes the 
application of the method to a number of substances, and gives 
dissociation constants and yg values of the following indicators : 
Thymol-blue (acid range) 2-410, 1-62; bromophenol-blue 
10x10, 4:00; methyl-orange 20x10, 3-70; methyl-red 
9x10°5, 4:05; bromocresol-blue 8x 1078, 5-10; bromocresol-purple 
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6-07; bromothymol-blue 8-410, 7-08; phenol-red 
1-410, 7-85; cresol-red 8-17; neutral-red 1-4 1077, 
6:85; thymol-blue 1-1 x 10-, 8-96. H. J. E. 


Micro-determination of Halogen by Baubigny and 
Chavanne’s Method. H. Nomura and J. Murar (Bull. Soc. 
chim., 1924, [iv], 35, 217—220).—For the micro-determination of 
iodine, a pastille of the substance (3—7 mg.) is dropped into about 
2 c.c. of cooled sulphochromic mixture (cf. A., 1903, ii, 510) con- 
taining silver nitrate, which is shaken well while heated for 20 
minutes at 140°. After cooling, 9°% aqueous alcohol is added 
drop by drop until the liquid is dark green. The mixture is then 
diluted with water and sodium hydrogen sulphite solution added 
until the odour just persists. The mixture is warmed and the 
silver iodide collected in a Pregl filter. 

If chlorine and bromine are present, they are removed by passing 
air through the mixture during the reaction, collected in alkaline 
sodium sulphite solution, and precipitated by silver a %" ‘ 


Determination of Halogen by Combustion over Platinised 
Asbestos in a Current of Oxygen. K. DacuiaveEr and C. 
THOMSEN (Ber., 1924, 57, [.B], 559—561).—The apparatus is modelled 
on that of Dennstedt. The substance is vaporised in an inner tube 
through which a current of air is passed and round which oxygen 
is driven. The volume ratio of oxygen to air should be at least 
2:1, preferably 3—4:1. If oxygen is used in the inner tube 
explosions are liable to occur. The inner tube is loosely closed by 
a glass stopper wrapped with platinum wire. The combustion 
tube is charged with a long layer of platinised asbestos held in 
position by a wad of asbestos. The gaseous products of the com- 
bustion are passed through potash bulbs charged with sodium 
hydroxide solution (15%) containing 5% of sodium sulphite. 
After completion of the combustion, the contents of the bulbs 
are acidified with nitric acid, treated rapidly with ferric alum 
solution and an excess of standard silver nitrate solution, and 
boiled for about 15 minutes until sulphur dioxide and nitrogen 
peroxide are expelled; after cooling, the excess of silver nitrate is 
titrated with potassium thiocyanate. H. W. 


Determination of Two Halogens in the Presence of Each 
Other. H. Jaun (Chem.-Zig., 1924, 48, 150).—A neutral solution 
containing only two of the halogen acids is titrated with a standard 
solution of silver nitrate; excess of the silver nitrate is then added 
together with dilute nitric acid, and the total halide determined 
gravimetrically. From the weight of the mixed silver halides and 
that of the silver used in the titration the proportion of each halogen 
in the original solution may be calculated. A. R. P. 


Determination of Chlorine, Bromine, and Iodine in Organic 
Compounds. II. Oxidation Method. J. Husitinea (Rec. 
trav. chim., 1924, 43, 181—186; cf. ter Meulen and Heslinga, this 
vol., ii, 55).—The substance is heated in a tube in presence of, but 
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not in direct contact with, ferric oxide. Oxygen for the combustion 
is supplied in the form of air which has been bubbled through a 
solution of ammonia. The reaction products are trapped in alkaline 
sulphite solution in which the halogen is converted into potassium 
halide. This solution is subsequently acidified with nitric acid 
and the halogen determined with silver nitrate. [Cf. a ary fh 


Influence of Colloids on the Titration of Chlorides by 
Volhard’s Method. I. M. Kotruorr (Chem. Weekblad, 1924, 
21, 188—189; cf. Burg and Koppejan, this vol., ii, 271).—The 
potentiometric method gives accurate results in all circumstances, 

rovided that no material is present which removes silver ions 
rom the solution. 8. I. L. 


Determination of Iodine in Iodides. J. WricnneErz and 
Z. Kuincer (Chem.-Ztg., 1924, 48, 269—270).—The solution of the 
iodide is treated in succession with carbon tetrachloride, sulphuric 
acid, manganese sulphate, and potassium permanganate. After 
shaking, oxalic acid and (if much chloride or bromide is present) 
formic acid are added, the mixture is again shaken, diluted, and the 
liberated iodine titrated with thiosulphate. In the presence of 
manganese sulphate, oxalic acid reduces the excess of permanganate 
in the cold within 30 minutes, whilst the formic acid reduces any 
chlorine or bromine liberated without affecting the iodine. . a 

A. R. P. 


Simultaneous Determination of the Mineral and Organic 
Iodine in Alge. (Miiz.) J. and Y. Mfnacer 
(Compt. rend., 1924, 178, 1315—1316).—The methods previously 
described (cf. Freundler, this vol., i, 354) do not exclude the 
possibility of loss of iodine by either volatilisation or incomplete 
destruction of the tissues. The alge are burned in presence of silver 
foil in a combustion tube in a current of oxygen, the silver retaining 
the iodine liberated; the “ fixed iodine ” is determined by dissolving 
the ash in acetic acid, treating the solution with permanganate, and 
titrating the resulting iodate with thiosulphate. Application of 
this method to iodoform and to p-iodotoluene yields results correct 
to about 1%. 

Under the above conditions, Laminaria flexicaulis yields only 
about 2°%, of its total iodine in a volatile form, the remainder being 
left in the ash as soluble iodide accompanied by a trace of iodate. 
(Cf. B., 1924, 419.] 


Determination of Iodine in Iodine Metabolism. J. F. 
McCienpon (Proc. Soc. Exp. Biol. Med., 1923, 20, 351—352).— 
The material, mixed with calcium oxide, is ignited in oxygen, the 
volatile products being absorbed in sodium hydroxide solution, 
which, mixed with an aqueous extract of the ash, is evaporated 
to small bulk. At gg 1, reduction of iodate is effected with 0-1 c.c. 
of 0-1N-arsenious acid solution, 0-1 c.c. of 5% sodium nitrite solu- 
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tion added, the iodine extracted with carbon tetrachloride and 
determined colorimetrically. CHEMICAL ABSTRACTS. 


Determination of Sulphur by means of a Thermometric 
Titration. P.M. Dean and O. O. Warts (J. Amer. Chem. Soc., 
1924, 46, 855—858).—After a preliminary conversion to a soluble 
sulphate, sulphur may be determined volumetrically by titration 
with standard barium chloride solution, which is added to the 
sulphate solution contained in a Dewar flask fitted with a stirring 
apparatus. The temperature is measured at intervals and plotted 
against the volume of barium chloride solution added, a break in 
the curve occurring at the end-point of the titration. An accuracy 
of about 0-2% can be obtained if the barium chloride solution is 
standardised thermometrically against a material similar to that 
to be analysed. W. H.-R. 


Determination of Sulphates in Extremely Dilute Solutions 
by Hahn’s Method. I. M. Kotrnorr and M. J. van CrrrErt 
(Z. anal. Chem., 1923, 63, 392—404).—Precipitation of dilute sulphate 
solutions by allowing them to flow drop by drop simultaneously 
with a barium chloride solution into boiling N-hydrochloric acid, 
according to the method of Hahn (A., 1923, ii, 339), gives results 
0:4% too low if the barium sulphate is weighed after drying at 100° 
and 1—1-3% too low if it is ignited. If the precipitation is effected 
in acetic acid instead of in hydrochloric acid solution, the theoretical 
weight of barium sulphate is obtained after drying at 100°, but the 
precipitate is not as coarsely crystalline as in Hahn’s method. 
In the presence of calcium salts, correct results are obtained only 
in 0-1N-hydrochloric acid solutions; aluminium or alkali metal 
salts have no influence on the results, codeine salts cause low, and 
phosphoric acid high results, whilst nitrates have very — o. 


Separation and Determination of Soluble Carbonates, 
Hydroxides, and Salts of the Sulphur Acids and of Elementary 
Sulphur. K. K. Jarvinen (Z. anal. Chem., 1923, 63, 369—392). 
—Sulphuric acid is accurately determined by precipitation of the 
sulphuric acid as benzidine sulphate followed by titration of the 
precipitate with standard alkali in the presence of phenolphthalein ; 
copper and chromium salts must be absent. Sulphites, thiosul- 
phates, or sulphides are destroyed without being oxidised if the 
solution is added slowly to boiling dilute hydrochloric acid. The 
sulphur content of a preparation of the element may be ascertained 
by shaking with bromine and water until the sulphur dissolves, 
and adding ether; after boiling off the ether, the sulphuric acid 
is precipitated as the barium salt. A solution containing 
sulphides, polysulphides, sulphites, and thiosulphates, together 
with carbonates and hydroxides of the alkali metals, is analysed 
as follows: Sulphide is determined by adding an excess of barium 
chloride, filtering off an aliquot part of the solution, and titrating 
with an ammoniacal solution of copper chloride until the liquid 


L 
» 
L 
| 


ii. 422 ABSTRACTS OF CHEMICAL PAPERS. 


above the precipitate is faintly blue; the excess of copper is deter- 
mined colorimetrically and the remainder calculated to sodium 
sulphide. Sulphide and polysulphide are precipitated together 
by ammoniacal zinc chloride, and the precipitate is oxidised 
with bromine to sulphate, the polysulphide being calculated b 

difference. The filtrate from the zinc sulphide is treated wi 

sodium carbonate solution, rendered neutral to phenolphthalein 
with hydrochloric acid, and treated with iodine until a faint yellow 
colour persists; the sulphite is then oxidised to sulphate, which is 
precipitated in the cold with barium chloride, the excess of which 
is precipitated with sodium carbonate without filtering off the 
sulphate. The mixed barium salts are collected, washed, and treated 
with hydrochloric acid to remove the carbonate, leaving a residue 
of barium sulphate, which is weighed; the amount due to sulphate 
(determined in a separate trial by the method described above) is 
deducted and the remainder calculated to sodium sulphite. The 
filtrate from the barium carbonate-sulphate precipitate contains 
tetrathionate derived from the thiosulphate in the original solution ; 
after oxidation with bromine in the presence of ether, the resulting 
sulphate is determined as barium sulphate and the weight calculated 
to sodium thiosulphate. Sodium hydroxide is determined in a 
portion of the original solution by titration with standard acid after 
treatment of the solution with barium chloride, ammonium chloride, 
and copper chloride in succession to remove carbonates, sulphates, 
sulphites, and sulphides. For the determination of sodium carbonate, 
the solution is boiled in a flask fitted with a Bunsen valve for 30 
minutes with N-sodium hydroxide free from carbonate and hydrogen 
peroxide; the cold solution is divided into two parts, one of which 
is titrated directly with acid, using methyl-orange as indicator, and 
the other is treated with barium chloride to remove the carbonate 
and titrated with acid, using phenolphthalein as ane ‘. 


Critical Studies on Methods of Analysis. XI. Selenium. 
L. A. Conapon and W. W. Bray (Chem. News, 1924, 128, 266— 
268).—Dissolution of commercial selenium in nitric acid followed 
by evaporation to dryness, dissolution of the residue in hydrochloric 
acid (d 1-175), and precipitation of the selenium by means of sulphur 
dioxide or a soluble sulphite gave low and very discordant results. 
Gooch and Pierce’s iodometric method (A., 1896, ii, 334) gave 
somewhat high but concordant results. The most rapid and satis- 
factory procedure was found to be a modification of Marino’s method 
(A., 1910, ii, 155). A solution in nitric acid is evaporated to dryness 
and the residue dissolved in dilute sulphuric acid. An aliquot 
part of the solution is heated to boiling and titrated with 0-2N-per- 
manganate, adding a slight excess. The precipitated manganese 
dioxide is filtered off on asbestos, the colour of the filtrate discharged 
with a measured excess of 0-2N-oxalic acid, and the titration 
finished with permanganate. A. R. P. 


Determination of Ni in Non-homogeneous Products. 
E. Roussraux (Ann. Falsif., 1924, 17, 99—103).—In the case of 
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such substances as waste wool, horn, etc., the difficulty of obtaining 
an average sample for the determination of nitrogen may be over- 
come by heating a large quantity (40 to 50 g.) of the substance with 
a small quantity of sulphuric acid until it is disintegrated and then 
using an aliquot portion of the resulting black solution. If the 
substance does not dissolve in sulphuric acid, the black mixture 
may be mixed with calcium carbonate or calcium sulphate to form 
a solid which is then ground and a portion used for the analysis. 
An alternative method consists in sifting the material into portions 
consisting of particles of similar size, noting the weight of these 
portions, and determining the nitrogen in each, separately. “ps 
W. P.8. 


Oxidation of Hydrazine. I. Volumetric Analysis of 
Hydrazine by the Iodic Acid, Iodine, Bromine, and Hypo- 
chlorous Acid Methods. W. C. Bray and E. J. Cuy (J. Amer. 
Chem. Soc., 1924, 46, 858—875).—-F our rapid and accurate oxidation 
methods for the volumetric analysis of hydrazine have been 
developed, using (1) iodic acid in acid solution, (2) iodine in alkaline 
solution, (3) bromine in acid solution, and (4) hypochlorous acid in 
the presence of a buffer solution of mono- and di-sodium phosphates. 
The iodine liberated in (1) and the excess of unchanged iodine in 
(2) are titrated with thiosulphate solution, whilst in (3) and (4) 
the excess of oxidising agent is determined by treatment with 
potassium iodide solution and titration of the iodine liberated. 
The presence of ammonium salts renders method (4) very inaccurate, 
but does not affect methods (1) or (3), whilst in method (2) the 
error due to the ammonium salts may be eliminated by the use of 
a small excess of iodine and a large excess of alkali. Methods 
based on oxidation by vanadic acid, alkaline solutions of iodate or 
bromine, or by dichromate in acid solution are all unsatisfactory, 
whilst the use of Fehling’s solution gives accurate results only under 
favourable conditions. W. H.-R. 


Test for Nitric Acid and Nitrates. H. Wo.r and E. Hry- 
MANN (Z. angew. Chem., 1924, 37, 195—196).—-If concentrated 
sulphuric acid is introduced below a mixture of a solution containing 
the nitrate ion and an aqueous solution of 2 : 4-diamino-6-hydroxy- 
pyrimidine or one of its salts, a deep red ring is formed at the surface 
of separation. The coloration is visible with solutions containing 
down to 0-4 mg. of NO,’ per c.c., i.¢., the test is less delicate than 
the “ brown ring ”’ test (with ferrous sulphate), but is applicable, 
with suitable modification, in the presence of any other inorganic 
lon. In the presence of sulphites and thiosulphates, the temper- 
ature must not exceed 20—30°; chlorates must first be reduced 
with sulphurous acid, which must also be added in the presence of 
bromides or iodides. Nitrites give a red precipitate of 5-nitroso- 
2: 4-diamino-6-hydroxypyrimidine with the reagent in dilute 
sulphuric acid solution, but this is dissolved and decolorised by con- 
centrated sulphuric acid. In the case of nitrate solutions con- 


_ taining the nitrite ion, it is best to add excess of the reagent, acidify 
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slightly with sulphuric acid, and warm; concentrated sulphuric 
acid is then introduced below the mixture, without separating the 
nitroso compound, and the red ring is easily discernible. A dark 
red solid is obtained by treating 2 : 4-diamino-6-hydroxypyrim- 
idine with a mixture of sulphuric and nitric acids; it is very 
sparingly soluble in organic solvents and was not obtained pure. 
It turns grey at 210° and does not melt below 400°. W.T.K.B. 


Detection of Phosphoric Acid with Benzidine. F. Frey 
(Chem.-Zig., 1924, 48, 281) —A small quantity of the solution to 
be tested is treated with nitric acid and twice its volume of the 
usual “ molybdate mixture.” After warming, the liquid, whether 
a precipitate is visible or not, is poured through a close-textured 
filter-paper and one drop of ammonia is allowed to fall into the 
apex of the filter. On placing a drop of an acetic acid solution of 
benzidine on any part of the paper, a blue colour immediately 
develops if phosphoric acid is present. The test will detect less 
than 0-01 mg. of phosphoric acid in 1 ¢.c. of solution. A. R. P. 


Rapid Determination of Phosphoric Acid by Copaux’s 
Method. J. Daric (Bull. Soc. chim., 1924, [iv], 35, 409—414).— 
Copaux’s method of determining phosphoric acid (A., 1921, ii, 707) 
is slightly less accurate, but more rapid, than the magnesium 
pyrophosphate method. The influence of temperature can be 
represented by a formula. The relative error in carefully per- 
formed analyses is always within 1%, the relative deviation from 
results obtained by gravimetric methods being about 0-6%. The 
method is applicable in presence of citrates, provided the concen- 
trations of the hydrochloric acid and the sodium molybdate are 
increased, although the composition of the test solution must be 
strictly comparable with that being analysed. 8. K. T. 


Apparatus for the Semimicro-determination of Carbon. 
M. Potonovsxi (Bull. Soc. chim., 1924, [iv], 35, 414—419).—The 
gases from the combustion furnace pass through absorption bulbs 
filled with barium hydroxide solution, thence through a control 
bulb-tube in which no precipitate must appear, and finally to a 
device for filtering with exclusion of air. A flask so fitted that the 
absorption vessels may be filled in the absence of air is introduced 
immediately after the furnace. It is followed by another control 
tube, which is used, when required, to demonstrate that com- 
bustion is complete. The precipitated barium carbonate is collected 
in the absence of air and weighed. The small quantity left on the 
sides of the bulbs is dissolved in hydrochloric acid and determined 
volumetrically. When 0-02—0-04 g. of material is used the deter- 
mination is accurate to 0-5—1%. 8. K. T. 


Application of Micro-analysis to the Combustion of 
Diamond. M. Nictovux and R. Gumemet (Bull. Soc. chim., 
1924, [iv], 35, 225—228)—Pregl’s method of micro-analysis was 
tested by the combustion of 2—6 mg. of diamond in a transparent 
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quartz tube. The results deviated only within the limits of experi- 
mental error. The diamond burns quietly; if the combustion is 
stopped the diamond is found to be white and corroded and the 
edges are smoothed off, which indicates that combustion takes place 
from the surface inwards. Heating at very high temperatures in 
nitrogen or carbon dioxide causes a conversion into a black substance 
which marks paper like graphite. E. E. T. 


Indirect Determination of Carbonic Acid and the Respira- 
tory Quotient with the Differential Spirometer. E. HELm- 
REICH and R. WaGNneR (Biochem. Z., 1924, 145, 77—81).—A 
caoutchouc bag for receiving expired air is enclosed within a large 
Krogh spirometer containing the respiratory air; a continuous 
graphic record of the relative oxygen intake and carbon dioxide out- 
put is thus obtained, and alteration in the respiratory quotient 
observed. J. P. 


Determination of Calcium in Blood by de Waard’s Method. 
A. Hirtu and A. Kiorz (Comp. rend. Soc. Biol., 1923, 89, 49—50 ; 
from Chem. Zenir., 1924, i, 367).—In the method of de Waard 
(Compt. rend. Soc. Biol., 1923, 88, 1153) for the determination of 
calcium in blood the precipitation of calcium oxalate is incomplete . 
and the precipitate obtained is impure. G. W. R. 


Critical Studies on Methods of Analysis. VIII. Barium. 
L. A. Conapon and D. FitzGERaLp (Chem. News, 1924, 128, 274— 
276).—Precipitation of barium as sulphate or chromate gave figures 
0:2—0-3% above the theoretical, whilst precipitation as oxalate in 
weak alcoholic solution or as carbonate in faintly ammoniacal 
solution gave results 0-15—0-25% below the theoretical. The 
oxalate precipitation was effected by adding to the neutral solution 
of barium chloride a hot saturated solution of ammonium oxalate 
containing one-third its volume of 85% alcohol; the solution was 
set aside over-night and the precipitate then collected on a Gooch 
crucible, washed with 95% alcohol, dried at 100° to constant weight, 
and weighed as BaC,0,,0-5H,O. Volumetric methods involving 
titration of barium chromate or oxalate gave very low results. 


Determination of Copper by the Thiocyanate Process and 
its Application to the Determination of Dextrose. P. FLEURY 
(Bull. Soc. chim., 1924, [iv], 35, 230—235)—-Comparisons are made 
between the Lehmann-Maquenne method of determining copper, in 
which the iodine liberated by the copper salt from a potassium iodide 
solution acidified with sulphuric acid is titrated with sodium thio- 
sulphate, and the modification of this method due to Fleury and 
Boutot (A., 1922, ii, 879). The iodine liberated is proportional to 
the amount of copper present in both methods, the proportionality 
being slightly more exact in the case of the potassium thiocyanate 
method. The results obtained by the two methods when applied 
to the determination of dextrose do not differ very much. Acontrol 
should always be carried out on the thiocyanate. E. E. T. 
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Reaction between Metallic Copper and Ferric Ion in Dilute 
Sulphuric Acid Solution. D. Nisuipa (J. Chem. Ind. Japan, 
1923, 26, 1257—1264).—The deposition of copper in the electrolytic 
determination of copper in dilute sulphuric or nitric acid solution is 
greatly retarded by the presence of ferric ion, since the copper 
deposited dissolves quantitatively according to the equation: 
Cu + 2Fe™" = Cu + 2Fe™. Metallic copper, especially in powder 
form, can be used to reduce ferric to ferrous iron in the volumetric 
determination of iron with potassium permanganate solution. 

K. K. 


Sodium Carbonate Fusion for the Detection of Manganous: 
and Manganic Ions. T. ScHaveErR (Sprechsaal, 1923, 56, 475; 
from Chem. Zentr., 1924, i, 690).—Manganous and manganic salts 
may be detected by fusion with fusion mixture without addition of 
potassium nitrate. G. W. R. 


Volumetric Determination of Iron by Knecht and Hibbert’s 
Titanous Chloride Method. L. Branpt (Chem.-Zitg., 1924, 48,. 
265—266, 270—271).—The most satisfactory conditions for deter- 
mining iron by titration of ferric salts with titanous chloride have 
been worked out and the effect of other metallic salts ascertained. 
The solution should contain about 20 c.c. of hydrochloric acid per 
100 c.c., and the indicator (potassium thiocyanate) should not be 
added until the end-point is nearly reached and the solution only 
faintly yellow. The presence of copper, antimony, vanadium, or 
platinum salts causes the results to be high, whilst cobalt and 
chromium interfere if present in sufficient amount for the colour of 
their solutions to mask the end-point. If the titanous chloride 
solution is stored in a stock-bottle connected directly with the 
burette and an atmosphere of carbon dioxide is maintained above 
the liquid in the burette and in the stock-bottle, the titre of the 
solution will remain unchanged for at least a week, A. B.. P. 


Detection of Cobalt and Nickel Separately or in the Presence 
of Each Other. C.C. Patit (Chem. News, 1924, 128, 293—294).— 
Sodium hydrogen carbonate produces a pale pink precipitate in 
solutions of cobalt salts; the precipitate dissolves to a pink solution 
in excess of the precipitant, and addition of bromine water, chlorine 
water, or hydrogen peroxide changes the colour of the solution to 
apple-green visible at a dilution of 0-000025 g. of cobalt in 10 c.c. 
of liquid. Under the same conditions, nickel salts give a pale green 
precipitate which is insoluble in excess of the carbonate and turns 
bluish-black on addition of onesof the above oxidising agents and 
warming. When both metals are present together, an excess of 
sodium hydrogen carbonate is added and a few drops of bromine 
water ; on shaking, the solution turns green, showing the presence of 
cobalt and, on warming, the precipitate turns bluish-black indicating. 
nickel. A. R. P. 


Determination of Metals contained in Small Quantities in 
Natural Phosphates. A. Grammont (Bull. Soc. chim., 1924, 
[iv], 35, 405—408).—The natural phosphate is attacked with. 
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hydrochloric acid followed by sulphuric acid and the chromium then 
extracted with cold water and determined as follows. Excess of 
ammonia is added, the precipitate dissolved in hydrochloric acid, 
sodium carbonate added until the precipitate formed just redissolves, 
and, finally, sodium sulphite solution added together with sodium 
acetate. The precipitate is ignited and is then heated to redness 
with sodium carbonate and potassium chlorate, the fused mass is 
extracted with water, and the chromium separated by Carnot’s 
method and finally weighed as phosphate. [Cf. B., 1924, 466.] 


Volumetric Determination of Tin. J. G. F. Drucr (Chem. 
News, 1924, 128, 273)—Knop’s method (this vol., ii, 351) for deter- 
mining iron by titration of ferrous chloride solutions with potassium 
dichromate, using diphenylamine as internal indicator, is extended to 


the determination of tin as stannous chloride, an excess of ferric 


chloride solution being added to the stannous solution and the 
resulting ferrous chloride titrated as above. Contrary to Knop, 
iron is not necessary for the production of the blue colour; solutions 
of stannous chloride can be titrated directly with dichromate if 
15 ¢.c. of a solution containing 150 c.c. each of strong sulphuric 
and syrupy phosphoric acids per litre are added, together with two 
drops of a 1% solution of diphenylamine in strong sulphuric “a7 
A. R. P. 


Volumetric Determination of Nicbium. W. R. SCHOELLER 
and E. F. WATERHOUSE (Analyst, 1924, 49, 215—220).—The methods 
of Metzger and Taylor (A., 1909, ii, 702), Osborne (A., 1886, 393), 
Levy (A., 1915, ii, 491), and Giles (A., 1909, ii, 352) for the volumetric 
determination of niobium were all examined, together with modifi- 
cations of the last method, in which all operations were carried out 
with complete exclusion of air. In no case was a stoicheiometric 
factor, indicating the reduction of the niobium to a definite oxide, 
obtained. The methods all yielded empirical factors which varied 
with the slighest variation in the conditions and quality of reagents 
employed, and it is concluded that existing methods for the volu- 
metric determination of niobium are untrustworthy. H.C. R. 


Determination of Platinum and Palladium in Alloys. 
Anonymous (WMeiallbérse, 1923, 13, 2386—2387; from Chem. 
Zentr., 1924, i, 577).—The determination of silver, gold, platinum, 
and palladium may be carried out by performing a preliminary 
assay followed by chemical separation of the metals thereby 
obtained. G. W. R. 


Determination of Alcohols. I. Methyl Alcohol. W. M. 
Fiscoer and A. Scumipt (Ber., 1924, 57, [B], 693—698).—The 
methyl alcohol in aqueous solution is treated with carbamide 
dissolved in sodium nitrite solution and, while a current of 
carbon dioxide is passed through the mixture, acetic acid is added. 
The evolved methyl nitrite is passed through a mixture of dry 
sodium nitrate and sodium hydrogen carbonate and then into an 
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acidified solution of potassium iodide, and the liberated iodine 
titrated with sodium thiosulphate. With approximately 0-1N 
solutions of methyl alcohol, the method gives results accurate to 
0-2—0-:3%; at greater dilutions, it is rather less accurate. Homo- 
logues of methyl alcohol interfere, but not acetone, formaldehyde, 
light petroleum, benzene, ether, phenol, pyridine, methyl ethyl 
ketone, or glycerol, etc. Allyl alcohol must be previously converted 
into dibromopropy]! alcohol. H. W. 


Detection of Methyl Alcohol in Presence of Ethyl Alcohol. 
A. Kurne and A. Lassteur (Compt. rend., 1924, 178, 1006—1009). 
—The method based on the use of morphine or apomorphine is not: 
trustworthy, as the coloration is not specific; the guaiacol method 
(Pfyl, Reif, and Hanner, A., 1922, ii, 94) is criticised for the same 
reason, and, moreover, the specific blue coloration given by formalde- 
hyde is obtained only with very small quantities. A colorimetric 
method, based on Denigés’ reaction with permanganate and Schiff’s 
reagent, and capable of detecting 1% of methyl! alcohol in ethyl 
alcohol, is described. H. J. E. 


Denigés’ Test for Butyric Acid. F. Bamrorp (Analysi, 1924, 
49, 226—227).—Denigés’ test for butyric acid (A., 1918, ii, 138) 
gave positive results with caproic acid and with all fractions: of 
carefully fractionated caprylic acid, the colour intensity in the latter 
case indicating 20°, of butyric acid. The Reichert-Meissi distillate 


from coconut oil also gave a positive reaction, although this is stated 
to be free from butyric acid. The test is therefore untrustworthy as 


a means of determining small quantities of butyric acid. 
C. R. 


Titration of Oxalic Acid with Permanganate. I. M. 
Ko.tuorr (Pharm. Weekblad, 1924, 61, 417—429).—Permanganate 
solutions may be accurately titrated with oxalic acid in presence of 
sulphuric acid at 75—80° under specified conditions. If manganese. 
sulphate be added, a temperature of 40° may be employed, but at: 
higher temperatures the results are low by reason of decomposition 
of oxalic acid. Hydrogen peroxide is formed in presence of air or 
oxygen, probably by reason of the momentary production of a higher 
unstable manganese oxide. If oxalic acid is added to the permangan- 
ate solution, the results are too low by reason of loss of oxygen 
from the latter. Accurate results are also obtained in presence of 
hydrochloric acid, if the temperature is above 70°. 8. I. L. 


Determination of Acetone and @-Hydroxybutyric Acid in 
Small Quantities of Urine. N. O. Eneretpt (Biochem. Z., 
1924, 144, 556—571).—One c.c. of the urine is treated with sodium 
chloride, ammonia, and basic lead acetate and filtered. The filtrate 
is distilled with a few drops of acetic acid and a trace of talc, and the 
distillate is received in a freshly prepared mixture of sodium 
hydroxide and standard iodine solution. After acidification, the 
residual iodine is titrated with sodium thiosulphate and from the 
amount of iodine used the total acetone of the urine is calculated. 
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The liquid remaining in the distilling flask is then treated with 
potassium chromate and sulphuric acid and redistilled in order to 
oxidise the $-hydroxybutyric acid. The distillate is received in 
sodium hypoiodide solution as before and the $-hydroxybutyric 
acid is calculated from the amount of iodine taken up. Lublin’s 
method (A., 1923, ii, 268) is criticised. S. 8S. Z. 


Determination of Ketonic Compounds and of §-Hydroxy- 
butyric Acid in Diabetic Urine. H. Brerry and (MLLEz.) L. 
MogquEet (Compt. rend., 1924, 178, 816—819; cf. Shaffer and 
Hubbard, A., 1916, ii, 352; Van Slyke, A., 1917, ii, 107).—The 
urine is treated with cupric sulphate and then rendered alkaline 
with calcium hydroxide suspension, and filtered. A known volume 
is freed from ketones by distillation in presence of dilute sulphuric 
acid, the residue oxidised with potassium dichromate, and a second. 
distillate obtained. The two distillates are then redistilled in 
presence of a little sodium peroxide, and acetone is determined in the 
final distillates. If the urine contains considerable quantities of 
lactic or formic acid, aldehydes, or creatine, the method is much 
more trustworthy than that of Van Slyke. E. E. T. 


Biochemical Characterisation of Galactose in a Mixture 
containing Galactose and Arabinose. M. Bripret and J. 
CHARPENTIER (Bull. Soc. Chim. biol., 1924, 6, 26—34).—The results. 
previously reported (A., 1923, ii, 882) are described in greater detail. 
To isolate $-ethylgalactoside formed by the action of emulsin on 
an ethyl-alcoholic solution of the products of hydrolysis of gum 
arabic, it is necessary to treat the mixture of galactoside and 
reducing sugar with hydrocyanic acid in presence of traces of 
ammonia, and subsequently with a solution of lead acetate which 
precipitates the cyanohydrin formed. The solution of 8-ethyl- 
galactoside, when evaporated to dryness after elimination of the 
lead by hydrogen sulphide, and extracted with ethyl acetate, yields 
crystals, m. p. 159—160°. W. O. K. 


Determination of Starch and Sugars by the Use of Picric 
Acid. M. R. Coz and G. L. Brpwe1 (J. Assoc. Off. Agric. Chem., 
1924, 7, 297—304).—The material is extracted with ether and with 
alcohol to remove protein and fat, boiled to gelatinise the starch, 
which is hydrolysed with a fresh malt solution. The sugars are 
subsequently hydrolysed by hydrochloric acid, and the solution is 
neutralised and treated with picric acid. Portions are removed 
and heated with sodium carbonate solution and the resultant 


colour is matched against that of standard sugar meee | a» 


Determination of Lignin in Wood Cellulose. H. WENZL. 
(Papierfabr., 1924, 22, 101—106).—An excellent reagent for dis- 
solving the cellulose, leaving the lignin unattacked, is prepared by the 
gradual addition of 30 g. of phosphorus pentoxide to 100 c.c. of 
hydrochloric acid, d 1-19, while cooling by means of water. This 
Teagent rapidly hydrolyses the cellulose at 30° when 1 g. of wood 
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pulp is treated with 25 c.c. of the acid. The residue of lignin is 
collected in a Gooch crucible on an asbestos pad after diluting the 
solution with hydrochloric acid. The residue is washed, dried at 
110—115°, weighed, and the weight corrected for the ash after 
incineration. [Cf. B., 1924, 464.] J. F. B. 


Determination of Carbamide by Sodium Hypobromite. 
F. Scumip (Arch. malad. reins org. génit., 1923, 1, 481—488; from 
Chem. Zentr., 1924, i, 691).—The apparatus of Ambard and Hallion 
is recommended, using glass beads and without mercury. The 
determination can be carried out without using physical constants 
if a parallel determination is made with a solution containing 
approximately the same amount of carbamide. G. W. R. 


Nephelometric Micro-determination of Carbamide in 
Biological Fluids. C. AvaustE (Compt. rend. Soc. Biol., 1923, 
89, 991—993; from Chem. Zentr., 1924, i, 692).—Carbamide may 
be determined nephelometrically in biological fluids after con- 
densation with xanthydrol. The precipitate is held in suspension 
by the colloidal substances present. G. W. R. 


Esterification by Dilution in Inert Media. V. Bovurez (Bull. 
Soc. chim., 1924, [iv], 35, 419—420; ef. A., 1907, ii, 117)—The 
author replies to the criticisms of Glichitch (A., 1923, ii, 661) on 
his method for determining linalool and other terpinic alcohols in 
essential oils, by giving details of an improved procedure. The 
essential oil is acetylated in m-xylene solution, the mixture warmed 
with water, and the water separated. After a single washing 
with water, the xylene mixture is dried with anhydrous sodium 
sulphate, and filtered cold, and the filtrate is neutralised and 
saponified with alcoholic sodium hydroxide. Linalool, terpineol, and 


terpin have been acetylated quantitatively by this method. 
B. 


Carbylamine Reaction. M. Wapewirz and B. Rassow (Z. 
angew. Chem., 1924, 37, 191).—The usual method of testing for 
primary amines by means of the carbylamine reaction fails in the 
case of primary amines containing a further group capable of forming 
non-volatile salts (e.g., aminophenols, aminocarboxylic acids, amino- 
sulphonic acids, etc.). If, after completion of the normal carby]- 
amine reaction (as shown by separation of potassium chloride), a 
sample is withdrawn on a glass rod and held in the current of air 
breathed out from the nose, the carbon dioxide in the expired air 
combines with the alkali and liberates the volatile carbylamine 


derivative, the odour of which soon becomes noticeable. 
W. T. K. B. 


Determination of Hippuric Acid in Urine. I. Snapper and 
E. Laqueur (Biochem. Z., 1924, 145, 32—39).—Urine containing 
sodium chloride and hydrochloric acid is extracted with ethyl 
acetate; the extract is shaken with water to remove carbamide, 
and the aqueous extract re-extracted with ethyl acetate to recover 
dissolved hippuric acid. The combined extracts are evaporated, 
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and the residue is dissolved in ethyl] alcohol or ethyl acetate; in one. 
(smaller) portion (after removal of any carbamide with sodium 
hypobromite solution) the nitrogen of the hippuric acid is deter- 
mined by Kjeldahl’s method, whilst the larger portion is used for 
the determination of hippuric acid and carbamide, a correction being 
made for undecomposed carbamide. The results justify the as- 
sumptions that all the hippuric acid is extracted, and that all the 
nitrogen of the ethyl acetate extract corresponds with hippuric 
acid. In cases of albuminuria, the urine is first deproteinised by the. 
addition of phosphoric acid. J. P. 


Bile Secretions. IV. Colorimetric Determination of Bile 
Acids in Human Body Fluids. F. Rosentuat and F. Lavuter- 
BACH (Arch. Exp. Path. Pharm., 1924, 101, 1—16).—The naphtha-. 
quinonesulphonic acid reaction of Folin (A., 1922, ii, 540) is applied 
to glycine and taurine obtained from the bile acids by hydrolysis. 
Glycine reacts quantitatively, whilst in the case of taurine only two- 
thirds of the total amount present appears to react. To determine 
the bile acids, the bile (40 c.c.) is precipitated by the addition of 
3 vols. of 96% alcohol, and filtered after remaining over-night. 
The precipitate is washed with alcohol, the filtrate and washings are 
concentrated, dissolved in alcohol, filtered, concentrated, and the 
residue is dissolved in water (10 ¢.c.). Five c.c. of this solution are. 
used for determination of the free aliphatic amino-acids by the 

-naphthaquinonesulphuric acid reaction, and the remainder for a. 
similar determination after hydrolysis with 5% sodium hydroxide 
solution for 5 hours at 100°. The taurine present is determined by 
determining the alcohol-soluble sulphur in an alcoholic bile extract. 
(cf. Rosenthal and v. Falkenhausen, A., 1923, ii, 667). From these. 
results, the quantities of glycocholic and taurocholic acids present 
in the bile may be calculated. Full experimental details are given. 


Determination of Colloidal Substances in Urine. M. 
GoLDWassER (Z. ges. exp. Med., 1923, 37, 481—496; from Chem. 
Zentr., 1924, i,692—693).—A complete separation can be effected by 
the use of a method in which the colloidal substances are separated 
by frothing. G. W. R. 


Use of Electrodialysis in the Determination of Total Bases 
in Sera and other Substances. R. WeERNICKE (Compt. rend. 
Soc. Biol., 1923, 89, 748—750; from Chem. Zentr., 1924, i, 506).— 
Electrodialysis may be conveniently used in the determination of 
bases in sera and similar liquids. In the electrodialysis of horse- 


serum, a quantitative separation of the proteins was effected. 
G. W. R. 


Precipitin Reactions of a Crystalline Globulin from Human 
Urine. H.S. Everett, 8S. Bayne-Jones, and D. W. Witson (Bull. 
Johns Hopkins Hosp., 1923, 34, 385—387).—The crystalline globulin 
isolated by Noel-Paton (Lab. Rep. R. Coll. Phys. Edin., 1892, 4, 47) 
from human urine can be sharply differentiated by the precipitin 


~ ai 
e 
t 
r 
be 
n 
n 
e€ 
n 
y 
l- 
n 
1. 
n 
n 
d 
m 
d 
d 
or 
1e 
a 
ir 
ir 
1e 
id 
1g 
yl 
e, 
er 
d, 


ii. 432 ABSTRACTS OF CHEMICAL PAPERS. 


test from the proteins of human serum, and should not be classed as | 
a Bence-Jones protein. CHEMICAL ABSTRACTS. 


Determination of Free and Combined Pepsin in Stomach 
Contents. R. Ecr (Biochem. Z., 1924, 145, 66—76).—Pepsin is 
adsorbed by the normal gastric contents to a maximum extent at 
pu 3 to 4, much less at pp 1, and not at all at pq 6-8. For deter- 
mining total pepsin, a method is described in which the adsorbed 
pepsin is liberated by use of a phosphate mixture of py 6-8. It is 
concluded that most pepsin figures quoted in the literature are in 
error in that the adsorbed pepsin is not determined. J.P. 


Evaluation of 7“ in the Light of Recent Knowledge of 
Enzyme Action. . W. van UrRK (Pharm. Weekblad, 1924, 61, 
-442455).—The difficulties are too great to allow of exact quanti- 
tative determinations, but comparative results may be obtained by 
plotting a curve for time/formation of peptone (determined by 
a Kjeldahl nitrogen determination) and accepting times required for 
formation of equal quantities of peptone by comparison with a 
standard curve as inversely proportional to strengths of pepsin. 
(Cf. B., 1924, 444.] 8. I. L. 


Determination of Trypsin and Lipase in Gastric Contents. 
C. W. LuepErs and O. Bercerm (Amer. J. Physiol., 1923, 66, 297— 
301).—Trypsin is determined by formaldehyde titration of the 
amino-acids produced on incubation with gelatin. For lipase, the 
substrate is an emulsion of olive oil in gum acacia solution; after 
addition of alcohol and ether, the liberated fatty acids are titrated 
with sodium hydroxide. A control determination with the olive 
oil emulsion and boiled gastric contents is necessary. 

CHEMICAL ABSTRACTS. 


Cholesterol Content of the Bile. I. Methods for its 
Determination in the Contents of the Duodenum. C. W. 
McCuure and E. Mortimer (Boston Med. Surg. J., 1923, 188, 633— 
635; from Chem. Zenir., 1924, i, 693).—The contents of the duo- 
denum are removed with magnesium sulphate solution and a portion 
is shaken with ethyl alcohol and chloroform, the mixture being 
clarified with anhydrous sodium carbonate. Part of the supernatant 
liquid is evaporated with alcoholic sodium ethoxide; the residue is 
extracted with chloroform, the solution concentrated, filtered, and 
the residue further extracted. The cholesterol in the extract is deter- 
mined in a Duboscq colorimeter, after addition of acetic anhydride 
and strong sulphuric acid. The mixture is kept in darkness for 
30 minutes before reading the colorimeter. G. W. RB. 
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General and Physical Chemistry. 


Laws of Radiation and Intensities of Complex Spectral 
Lines. L. 8S. OnNstEern and H. C. Burger (Z. Physik, 1924, 24, 
41—47).—The intensities of the components of complex series 
lines are discussed in relation to the probabilities of the various 
stationary states involved. S. B. 


Quantum Theory of Band Spectra. Anon. (Nature, 1924, 
113, 874—-875).—A short review. A. A. E. 


Quantum Theory of Radiation. N. Bour, H. A. Kramers, 
and J. C. Starer (Phil. Mag., 1924, [vi], 47, 785—802).—The 
conception due to Slater that an atom, even before a process of 
transition between two stationary states, is in communication 
with other atoms through a virtual radiation field, is extended, 
and the mechanism of the emission and absorption of radiation 
discussed, in connexion with the conflicting results of the wave- 
theory of light and Einstein’s theory of light-quanta. 8.8. 


Relative Probabilities of Transitions involved in the Balmer 
Series Lines of Hydrogen. I. C. Hoyt (Phil. Mag., 1924, [vi], 
47, 826—831).—The relative probabilities of the occurrence of 
the transitions associated with the components of the lines H, 
and Hg are computed and the figures obtained used to calculate 
the relative absorptions of H. and H by glowing hydrogen. The 
ratio of the absorptions has been deduced by Ladenburg and 
Reiche (Naturwiss., 1923, 9, 584) from observations on anomalous 
dispersion, but the experimental figures are not of sufficient 
accuracy to enable a choice to be made between the six hypotheses 
used in applying Bohr’s correspondence principle. .S. 


Approximate Calculation of the Orbits and Probabilities 
of Transition of the Series Electron in the Sodium Atom. 
W. Tuomas (Z. Physik, 1924, 24, 169—196)—A mathematical 
treatment of the orbital motion of the valency electron in sodium 
based on Bohr’s theory. It is assumed that the field of force is 
central and that its potential is given by v—=—e?/r. (1+a,Q/r), 
where —e?/r is the potential of the system if the nucleus and inner 
electrons can be considered as concentrated at the centre, and 
—ea,Q/r? measures the divergence of the system from that of 
the hydrogen atom, due to the influence of the electrons in the 1,, 
2,, and 2, orbits. In accordance with the work of Fues, 0 is assumed 
to be a quadratic function of the distance from the centre, and 
from these data the orbits 3,, 3,, 4,, and 5), which are responsible 
for the first three lines ofthe principal series, are calculated and 
plotted and the various constants of the orbits tabulated. The 
orbits thus obtained are expanded in Fourier series and the ampli- 
tudes-of the component harmonics found. With the help of the 
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correspondence principle, the probabilities of the various transitions 
are evaluated and from these the intensities to be expected for the 
first three lines of the principal series calculated. The calculated 
intensities are in reasonable agreement with experiment. G.S8. 


Series Spectra in the Emission of which more than one 
Electron are concerned. G. WENTZEL (Physikal. Z., 1924, 25, 
182—183).—The author supplements his results referring to terms 
of the series spectra of the alkaline-earths (A., 1923, ii, 352) by 
reference to the work of del Campo (T'rab. Lab. fisico, 1923, 68, 
43) indicating the existence of a third pp’ series in the spectrum 
of calcium. The values of the constants in a Ritz formula for 
this spectrum are calculated. It is suggested that possible electronic 
orbital transitions in the case of the emission of spectra involving 
N electrons are determined in accordance with the selection principle 

=N. Inthe cases of calcium and neon, N=2. In the excitation 
of the calcium emission spectrum, the second valency electron is 
possibly transferred to a 4, orbit rather than to a 3, ee 

G. T. 


Distribution of Electrons in the Various Orbits of the 
Hydrogen Atom. H.C. Urry (Astrophys. J., 1924, 59, 1—10).— 
An application of chemical thermodynamics to the equilibrium 
existing between a neutral atom, its ion, and electron gas. Equations 
involving partial molal free energy and fugacity are developed; it 
is shown that if the atoms in each of the resonated states are re- 
garded as composing a perfect gas, the gas would be completely 
ionised at all temperatures and pressures. In application to the 
case of monatomic hydrogen, it is assumed that atoms having 
electrons in orbits of high quantum numbers form imperfect gases 
due to the volume of the atoms themselves; for 10,000° K and 
0-001 atm., only 0-0007 of the total number of atoms have their 
electrons in higher orbits than the first. The quantum states up 
to those of total quantum number 10 may be regarded as perfect 
gases at pressures below 0-01 atm. A.A. E. 


Influence of Ionic Deformations on Optical and Chemical 
Constants. I. M. Born and W. HetsenBere (Z. Physik, 1924, 
23, 388—410).—The electric moments of atoms produced by the 
application of unit field have been calculated from the values of 
the Rydberg corrections for the series spectra of the elements. 
The assumption of half-number values for the azimuthal quantum 
numbers, instead of whole numbers, affects the results, and a 
comparison with figures obtained from the atomic refraction of 
the inert gases shows that the half-number values are the correct 
ones. A table of electric moments is given, calculated from the 
refraction of salts, and including all ions with completed outer 
electronic rings. Heats of sublimation calculated with the aid 
of this table agree satisfactorily with experiment. Calculations 
are made of the wave-lengths corresponding with the nuclear 
vibrations for the alkali halides. S. B. 
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Relation between Pressure Shift, Temperature Class, and 
Spectral Terms of the Iron Lines. M. A. CatratAn (Nature, 
1924, 113, 889—891).—The regular curve obtained by plotting 
the mean values of pressure shifts against the mean value of the 
sum of the terms forming each multiplet is used to interpret some 
groups of lines not yet classified. Two multiplets are ascribed to 
a septet system. The pressure effect depends little, if at all, on 
the azimuthal and internal quantum numbers of the orbits, but 
probably on the radial quantum numbers. The effect of tem- 
perature is parallel to that of pressure; increase of temperature 
causes ejection of the valency electrons to orbits with larger radius. 


A. A. E 


Zeeman Effect in the Spectrum of Palladium. M. LeEvit- 
skAYA (J. Russ. Phys. Chem. Soc., 1916, 48, 193—-235).—The study 
of the Zeeman effect in the ultra-violet portion of the spectrum of 
palladium has previously only been carried out by Purvis (cf. Proc. 
Camb. Phil. Soc., 1906, 13, 325; Nature, 1906, 73, 71), who has 
studied 44 lines. In the present investigation, carried out with 
the aid of a large Rowland grating, 192 lines of palladium have 
been studied. The Zeeman effect in the spectrum of palladium 
presents three general types: quintets, quadruplets, and triplets, 
although that is only the primitive aspect of the phenomenon. 
The separation in the spectra of higher orders becomes still more 
complicated. Some of the quintets are made up of at least 15 
constituent lines. Drawings and descriptions are given of the 
types of quadruplets. The triplets can be placed in three groups, 
(1) distinct triplets, (2) slightly diffused triplets, and (3) diffused 
triplets. The first group always possesses a value of 54/2? equal 
to 0-9—1-15. The second has a value of 6a/A? between 1-2 and 
1-3, and nearly all the diffused triplets have a value of 5/4? about 
1-4. The triplets of the first group are normal triplets. They 
give a value of e/mc between 1-510? and 18x107. 8. P.S. 


_ Laws Governing the Palladium Spectrum. M. A. Levir- 
SKAYA (J. Russ. Phys. Chem. Soc., 1918, 49, 118—124).—The 
sharpest lines in the palladium spectrum appear in groups, the 
distance between which decreases as the wave-length shortens. The 
normal triplets for which e/mc lies between 107 and 1-8 x10? 
were closely studied. For these, a graphical method was adopted, 
1/2 being plotted against m=1, 2, 3,... A smooth curve is 
obtained for which an expression, 1/A=A—N/Z*, is suggested, 
where A is the series limit, N=109675, and Z is a constant. 
From the curve, an approximate value for A for the corresponding 
series is obtained, and from this Z can be found. The curve for 
quadruplets is obtained with greater difficulty, as several members 
are missing, for although lines near them exist, these do not show 
the Zeeman effect. These attempts are by no means considered 
as final and conclusive. P.S. 


Multiplets in the Spectrum of Vanadium. 0. Laports 
(Naturwiss., 1923, 44, 779—782; from Chem. Zentr., 1924, i, 619). 
—The multiplets of vanadium are given in tabular form. They 
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consist of even systems of series in which sextets and quartets 
eccur. The occurrence of sextets is in agreement with the author’s 
hypothesis that the maximum multiplicity is greater by unity than 
the number of the column (in the periodic system) in which the 
element oecurs. In addition to the system of maximum multi- 
plicity, all lower even or odd systems down to doublets or single 
lines can occur. G. W. R. 


Regularities in the Spectrum of Silicon Tetrafluoride. C. 
Porwezza (Atti R. Accad. Lincei, 1924, [v], 33, i, 283—287; cf. 
A., 1913, ii, 814).—In addition to those given by Dufour, three 
new groupings are found in the band spectrum of silicon tetra- 
fluoride: (X’), N=23580—166-5m—3-5m? (m=0, 1, 2, 3); (Y’), 
N=23624—165-5m—3-5m? (m=0, 1, 2, 3, 4); (Z’), N=23416— 
161-5m—5-5m? (m=0, 1, 2). For X’ and Z’, the co-ordination is 
shown by comparison with the results obtained by Dufour in the 
study of the longitudinal Zeeman phenomenon. Six other group- 
ings, each of two components, are also observed. ~% ¥x 


Emission of Light by Solid Nitrogen and Origin of the 
Auroral Spectrum. L. Vecarp (Compt. rend., 1924, 178, 
1153—1156).—The action of cathode rays on crystalline nitrogen 
results in the emission of spectra which are practically identical 
with that of the typical aurora. The most prominent line is the 
green line, 5577. When the bombardment has ceased, the nitrogen 
remains luminous for about 5 minutes. The author claims that 
the observed facts confirm his conclusions regarding the constitution 
of the upper strata of the atmosphere. H. J. E. 


Spectrum of Neutral Helium. IE. C. V. Raman and A. S. 
GanEsan (Astrophys. J., 1924, 59, 61—63)—The former view 
(ibid., 1922, 56,119; A., 1923, it, 805) that the coincidences observed 
by Silberstein (cf. A., 1923, ii, 805) are fortuitous is maintained, 
and supported by calculations which take into account the fact 
that the lines given by the combination formula are not distributed 
uniformly throughout the whole interval of frequency. A. A. E. 


Balmer Series of Hydrogen. A. E. M. Geppes (Proc. Roy. 
Soc. Edin., 1924, 44, 14—20).—The separations of the main 
components of H, and Hg have been re-measured. An echelon 
spectrograph was used, and observations were made with the 
vacuum tube at room temperature, and immersed in liquid air. 
The separations of H, and Hg are given as 0-147 A. and 0-085 A., 
respectively. 8. B. 


Arc Spectrum of Phosphorus. M.O.Saurmarsn (Phil. Mag., 
1924, [vi], 47, 874—882).—The spectrum of phosphorus in the 
are and in a vacuum tube containing hydrogen at low pressure 
has been photographed from the red to the ultra-violet at 1333 A. 
The spectrum consists of 35 lines, only four of which have. been 
previously measured ; it lies entirely in the ultra-violet from 2555 
to 1671 iL A group. of five close lines, widely separated from 


neighbouring lines, is found at 2154-77 to 2136-10 A., which are 
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all within the limits corresponding with the observed radiation 
potential, 5-80+-0-1 volts (Foote and Mohler, Physical Rev., 1920, 
45). The frequencies of all the lines are found to be connected by 
systems of doublets of constant frequency differences, and thus 
the spectrum probably obeys the Sommerfeld-Kossel displacement 
law. The frequencies of fifteen of the strongest lines can be ex- 
pressed by means of nine terms, of which some can be arranged as 
multidoublets. 8.8. 


Spectra Emitted by the Stoppage of Positive Rays of 
Lithium. M. Moranp (Compt. rend., 1924, 178, 1528—1529).—A 
stream of positive rays from an anode covered with a lithium 
salt was directed on to an obstacle and the region of impact became 
luminous. The radiation consists principally of the lines of the 
are spectrum of lithium together with some other lines from im- 
purities and a line 2934-15 belonging to the spark spectrum, In 
one plate, this was found to be a doublet of almost equal intensity 
2933-85 and 2934-5. This is in accordance with the analogy which 
should exist between the spark spectrum of lithium and that of 
helium. L. J. H. 


Series Spectra of the Stripped Boron Atom (B™). I. §, 
BowEn and R. A. Mirirman (Proc. Nat. Acad. Sci., 1924, 10, 
199—203).—Examination of the fine structure of the strong lines 
in the ‘‘ hot spark ”’ spectrum of boron has revealed the follow- 
ing doublets, 677-01—677-16, 758-47—758-68, 1825-87—1826-41, 
2066-41—2067-88, 2089-60—2090-29, and the single lines 2077-79 
and 4499-0 A. Of these only the pairs at 2066 and 2090 A. have 
been described previously. The pairs at 1826 and 2090A. are 
identified with B!, since their frequency separations of 16-2 and 
15-8 cm.“1, respectively, correspond with those of Fowler (“ Report 
on Series in Line Spectra,” 155) for B' lines. Following the sug- 
gestion of Millikan and Bowen (this vol., ii, 214) that the strongest 
lines in the “ hot spark” spectra are hydrogen-like, the remainin 
lines are attributed to B™. Calculations of ‘the possible B 
lines from the Bohr theory and the deviations from the simple 
theory for Al™ and Li™ have been made. To an average accuracy 
of 1 part in 3000 parts these calculated lines agree with experiment 
both as regards wave-length and frequency separation of the pairs. 
The doublets correspond with orbital jumps 3p,—3d, 3p,—3d ; 2p,— 
38, 2p,—3s8; 2s—2p,, 2s—2p,; and the lines to 3d—4f, and 4f—5f’, 
respectively. These are all the B™ lines which could be expecte 
to appear in any strength. A. E.M. 


Spectrum of Helium in the Extreme Ultra-violet. T. 
Lyman (Nature, 1924, 113, 785).—Several new terms have been 
added to the o8—mP series, and a continuous spectrum extending 
from the limit of this series toward the extreme ultra-violet has 
been observed. Lines have also been observed of the enhanced 
series 4N/(1/?—1/m?) at 303-6 and 256-3. A new line at 591-5 
fits the relation 0S — Ix, the first evidence of inter-system combination 
for helium, A. A, E, 
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Preliminary Measurements of Intensity in the High- 
frequency Spectra of the Elements. A. DavuvitLiER (Compt. 
rend., 1924, 178, 1522—1524).—A continuation of previous work 
(this vol., ii, 138). For the K series of molybdenum and of silver 
the ratio of intensity of the rays «, and a, is the same (2:1) as 
that of the rays 6, and The ratios and 
(8,+8,)/y are constant and nearly 5. This is in accordance with 
the system of distribution of electrons on the different levels enunci- 
ated before. The departure levels giving rise to K rays are all 
constituted of 4 and 2 electrons, respectively. Of the L series 
eight rays for gold and ten for uranium have been studied. An 
analogous law of variation holds for the series L,, but the ratios 
are slightly different. L. J. H 


Soft X-Rays from Heavy Elements, Tantalum to Gold. 
J. C. Boycr (Physical Rev., 1924, 23, 575—579).—A study of soft 
X-radiations, excited by electron bombardment between 30 and 
1500 volts, from tantalum, tungsten, osmium, iridium, platinum, 
. and gold, yields results which are in fair agreement with the values 
Bohr and Coster predicted for the ionisation potentials of the 
N-level electron orbits, by means of the combination principle, 
from the X-ray wave-lengths measured by Siegbahn as owt 


Band Spectra of the Oxide and Nitride of Boron. W.JEvons 
(Nature, 1924, 113, 785).—The results of the observation of the 
uncondensed discharge through a mixture of oxygen and boron 
trichloride vapour are irreconcilable with Mulliken’s statement 
that a band spectrum (not here observed) is due to boron monoxide, 
and not to boron nitride (cf. this vol., ii, 366). A. A. E. 


Spectra of Thermionic Discharge in Carbon Monoxide. 
New Band Spectra. F. Bautpet (Compt. rend., 1924, 178, 1525— 
1527).—With a 2-electrode tube and tungsten cathode and a 
potential difference of 100 v., it was found that carbon monoxide 
at a few tenths of a millimetre pressure gave a complex band 
spectrum in which were observed the known second positive group, 
third positive group, negative ultra-violet group of carbon, the 
doublet spectrum observed in the tails of certain comets, and one 
that appears to be new. No trace of the Swan, or first positive 
group, nor of the hydrocarbon bands was found. The introduction 
of a small quantity of air brought into existence the group of 
bands, 3883 A., attributed to cyanogen and the band, 3914 A,, of 
the negative group of nitrogen, making the spectrum resemble 
that of the tail of the Morehouse comet. The new band spectrum 
is well developed at 0-7 mm. It consists of three intense doublets, 
degraded towards the violet, the head of each band being itself a 
close doublet. The bands consist of numerous lines very close 
together, not resolvable near the head with the dispersion em- 
ployed. The method of excitation involves a certain amount of 
dissociation of the gas, so it is not absolutely certain that the 
bands are due to carbon monoxide as such, The heads of the 
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first series in each case are (in air) 4236-46--0-08, 3977-91+0-06, 
and 3729-60-40-05 A. L. J. H. 


Qualitative Studies on the Infra-red Absorption Spectra of 
Organic Substances. J. Lecomte (Compt. rend., 1924, 178, 
1530—1532).—The infra-red (between 1 and 14,) absorptions of 
more than a hundred organic substances have been measured 
although the results with many have not yet been published. 
Qualitative considerations concerning the position of the bands 
are in harmony with the classifications of chemistry. Thus primary 
alcohols are characterised by a band from 9-65—9-75, secondary 
by one at 9-05, and tertiary by two bands, one at 8-50 and the 
other from 9-65 to 9-75 exactly like the primary. In all the ketones 
examined, except for acetone, a band appears at 6-15. The carboxyl 
group is distinguished by a band at 5-90, and another lying between 
8-00 and 8-65. The influence of double and triple bonds, especially 
the latter, is less clear. L. J. H. 


Balmer Absorption Series of Hydrogen. E. 0. Hursurt 
(Physical Rev., 1924, 23, 593—597).—By passing condensed dis- 
charges through an under-water spark in series with a tube of 
hydrogen at low pressure, the absorption series has been extended 
to the seventh line (using dry hydrogen) and to the tenth line 
(using moist hydrogen). Variation of the relative intensities of 
the light of the spark and of the glowing hydrogen caused H,, 
Hg, and H, to appear as emission or as absorption lines; in other 
cases, H, was dark with a bright centre, or H, was bright, He 
dark with a bright centre, and the remaining lines dark. These 
phenomena are well known in stellar spectra, to which a reference 
is made. A. A. E. 


Selective Absorption by Luminous Mercury Vapour. 
E. P. Mercatre and B. VENKATESACHAR (Proc. Roy. Soc., 1924, 
A, 105, 520—531; cf. A., 1921, i, 669; 1922, ii, 728).—All the 
satellites of the 5461 A. group, 1p, —1s, except —0-287 A., are strongly 
absorbed by long columns (1 metre) of luminous mercury vapour. 
For all lines, except —0-237 A., the ratio (emission)/(absorption) is 
constant and, again excepting —0-237A., all the satellites have 
been reversed. The conditions for reversal are discussed and the 
possible isotopic origin of some of the satellites is considered. The 
absorption and reversal of the lines 5769 A., 1P—2d’, and 5791 A., 
1P—2D, have been observed and the satellites 0-044 A. and —0-050 A. 
are reversed. 8. K. T. 


Decomposition of Carbon Disulphide by Ultra-violet Rays. 
G. Brunat and M. PauTHENIER (Compt. rend., 1924, 178, 1536— 
1538).—If the image of a mercury arc is formed on the wall of a 
quartz cell containing carbon disulphide, a deposit of sulphur is 
obtained which takes the shape of the arc. The effect is intensified 
by half-silvering the quartz. When the ultra-violet light from the 
mercury are is dispersed through a quartz spectroscope and an 
image of the spectrum formed on the silvered wall of the cell, most 
of the mercury lines are obtained, The phenomenon is certainly 
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related to the absorption of carbon disulphide, as the lines recorded 
begin only with the absorption band (longest effective ray 3660 A.), 
and are particularly pronounced for 3130A., which is close to a 
maximum of absorption. L. J. H. 


Absorption Spectra of Coloured Glass.—(See ii, 472.) 


Absorption of Ultra-violet Light by Organic Compounds. 
III. L. Marcuitewsxki and A. Moroz (Bull. Soc. chim., 1924, 
[iv], 35, 473—480).—Values of the coefficient of extinction, 
a=1/d.logI/I,, for solutions in absolute alcohol of the readily 
obtainable quinones, o-, m-, and p-nitrophenol, and « and @ deriv- 
atives of naphthalene are tabulated; « is also plotted as a function 
of wave-length. A. B. H. 


Ultra-violet Absorption Spectra of Eugenol.—(See i, 637.) 


Absorption Measurements of certain Changes in the 
Average Wave-length of Tertiary X-Rays. 8. K. Atiison and 
W. Duane (Proc. Nat. Acad. Sci., 1924, 10, 196—199).—Clark and 
_ Duane (this vol., ii, 369) have shown that X-radiation from a 

secondary radiator contains tertiary radiation of a constant limiting 
high frequency, but with maximum wave-lengths increasing as 
the angle of scattering increases. The shift of this maximum has 
been studied for silver, using tungsten K, rays as the source of 
primary radiation and employing the soled. of Ross (Physical 
Rev., 1923, 22, 525) with screens of iodine, tellurium, and antimony 
for which the K critical absorption wave-lengths were respectively 
0-3737, 03896, and 0:-4065 A. The results are in accordance with 
those of Clark and Duane, but the magnitude of the effect depends 
largely on the angle of incidence of the primary beam. Tungsten 
rays scattered from graphite and examined with a dysprosium 
screen (Agps.=0-2308 A.) showed no effect at scattering angles 
between 20° and 120°; so that in this range no change in the energy 
of tertiary radiation from carbon due to the tungsten K, doublet 
takes place in wave-lengths up to 0-2308 A. A. E. M. 


Absorption of Hard y-Rays by Elements. N. Auman (Proc. 
Roy. Soc., 1924, A, 105, 507—519).—The absorption of hard y-rays 
by elements is given by the expression 1-68 x 10-%5z-+-1-60 x 10124, 
where z is the atomic number. Slight deviations occur after 
copper and mercury. Comparison with the corresponding formula 
for X-ray absorption shows that the first term represents an appar- 
ent absorption due to scattering, whilst the second term represents 
a “true” absorption. On the basis of these conclusions, two 
independent calculations of the effective mean wave-length of 
hard y-rays are made. The results (0-015 and 0-019 A.) agree 
closely with Ellis’s determinations (A., 1922, ii, 339). 8. K. T. 


Darkening of Phosphorescent Zinc Sulphide.—(See ii, 484.) 


Secondary $-Rays Produced in a Gas by X-Rays. P. AvuGER 
(Compt. rend., 1924, 178, 1535—1536).—A continuation of previous 
work (this vol., ii, 286). According to the author’s theory, the 
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distribution of the secondary rays should show a maximum for the 
angle 6, with that of the primary X-ray, where cos 6,=Va/(a+2) 
and a=h/mc*. From three series of experiments, using different 
potentials and screens, some confirmation is obtained, but it is 
necessary to divide the total number of rays into two very unequal 
groups, the distribution of which may be represented by two sym- 
metrical curves, analogous but with different maxima. The super- 


position of these curves gives the experimental distribution. ” 
L. J. H. 


Optical Dispersion and Selective Refraction, with Applic- 
ation to Infra-red Natural Frequencies. T. H. HavELock 
(Proc. Roy. Soc., 1924, A, 105, 488—499)—An exact equation, 
together with a simple approximate solution, is deduced for the 
maximum of selective reflection in terms of the constants of the 
dispersion formule previously studied (A., 1911, ii, 165). Good 
agreement is found between the calculated and observed values 
for rock salt (Maclaurin’s formula), sylvine (Marvin’s formula), and 
fluorspar (Maclaurin’s formula). For fluorspar, the calculated 
maximum is near the longer residual rays. Values calculated 
from theories of crystal structure agree only approximately with 
those determined experimentally. Férsterling’s formula (Ann. 
Physik, 1920, 61, 577) is incorrect. 8. K. T. 


Non-metallic Elements. Connexions between their Di- 
electric Constants and other Physical Properties. G. L. 
ADDENBROOKE (Phil. Mag., 1924, [vi], 47, 945—965).—The action 
of an electric field on a dielectric is assumed to consist of (a) a 
reversible storage of energy proportional to K—1, and (6) an 
attraction or stress proportional to (K—1)/(K+2), where K is 
the dielectric constant. The quantity K,,—1, termed the mole- 
cular dielectric equivalent, is calculated by the relation K,—l1= 
(K—1)(Atomic weight/density) for ten non-metallic elements and 
the resulting figures for energy storage and attraction are compared 
with the atomic number, melting point, boiling point, latent heat, 
and surface tension. It is found that the electrical attractions of 
the elements can be correlated approximately with these physical 
properties, 8. 8. 


Magnetic Rotation in Sputtered Cobalt Films. L. R. 
IncERSOLL (J. Opt. Soc. Amer., 1924, 8, 493—500).—The Faraday 
and Kerr effects observed with sputtered cobalt films, deposited 
on a cooled surface, are increased several fold by subsequent heating 
to 300°. It is deduced that magnetic rotation for light of the wave- 
lengths employed (0-6.—2-3,) is not a molecular or atomic property, 
but is determined by the conducting electrons. 8. B. 


Polarisation of Resonance Radiation. G. Breit (Phil. Mag., 
1924, [vi], 47, 832—842).—A theoretical paper in which the conse- 
quences of the Zeeman effect in resonance radiation are developed 
quantitatively. For sodium, both in and in the absence of a 
magnetic field, the predicted magnitude of the polarisation is in 
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good agreement with the values found by Wood and Eliot (Proc. 
Roy. Soc., 1923, A, 103, 396), whilst for mercury good agreement 
is obtained if the time-constant for the atom is taken as 10° sec. 
instead of 10° sec. 8.8. 


Influence of Concentration on Polarisation of Fluorescent 
Light. E. Gaviota and P. PrinesHem (Z. Physik, 1924, 24, 
24—36).—The method of measuring the degree of polarisation of 
light by a compensating pile of glass plates is discussed, and is 
applied in determining the polarisation of the fluorescence from 
solutions of dyes in glycerin, when excited by plane polarised 
light. The degree of polarisation is almost zero in highly con- 
centrated solutions, increasing with dilution, up to a limit of about 
45%. The limiting value depends on the viscosity of the solute. 
The dyes used were eosin and uranin. 8. B. 


Line Fluorescence in certain Fluorspar Crystals and 
Especially Ultra-violet Fluorescence Rays. W. DE Groot 
(Arch. Néerland., 1924, [iii], A., 7, 207—214). tals of both violet 
and green fluorspar, when exposed to the light from the spark 
discharge between electrodes of cadmium, aluminium, and zinc, 
show fluorescence spectra which, in addition to a large number of 
broad bands, contain also lines. These have been photographed 
by means of the quartz spectrograph. The cadmium and zinc 
sparks give a triplet. of narrow lines between 3800 and 3860 A. 
This appears to correspond with a triplet attributed by Urbain 
to terbium. The violet crystals give in addition, with the cadmium 
spark, two rays between 3400 and 3450 A., and sometimes, after a 
long exposure, a faint third line. With aluminium and also with 
zinc, four lines appear between 3150 and 3470A. These cor- 
respond approximately with certain lines in the spark spectrum of 
gadolinium. 

By projecting the spark spectrum on the fluorspar crystal an 
attempt has been made to determine which are the exciting rays. 
The triplet in the fluorescence spectrum of the green fluorspar is 
only excited by wave-lengths less than 2300 A., whilst the vivid 
blue fluorescence is excited at the same time, and also by 3400— 
3800 A. It has not been found possible to make similar observations 
with the violet crystals. Attempts have been made to study the 
absorption of ultra-violet light by fluorspar, but, in the presence 
of the large general absorption, no feeble selective absorption can 
be observed. 

The theory has been put forward that the appearance of the 
line fluorescence may be a secondary phenomenon due to the 
excitation of the spectra of the rare earths, present as impurities, 
by the electrons given off in the photoelectric effect accompanying 
the true fluorescence. M. S. B. 


Photo-luminescence of Solid Solutions. M. Curtse (J. Phys. 
Radium, 1924, 5, 65—83).—Various effects characterising the 
phenomenon of photo-luminescence are briefly referred to, and 
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chemical and electronic theories of the phenomenon critically 
reviewed. The electronic theory of Lenard and Saeland (A., 
1909, ii, 283) is considered to be the most satisfactory. ‘ 

J.8. G. T. 


[Tyndall Effect and Coloration of] Smoky Quartz.—(See 
ii, 406.) 


Excitation of the Hydrogen Spectrum by Electronic Impact. 
R. SEELIGER and M. Wenpt (Physikal. Z., 1924, 25, 160—162).— 
The spectrum of glowing hydrogen excited by a stream of electrons 
of constant velocity has been photographed and measurements 
have been made of the relative intensities of the lines Hg and H, 
of the Balmer series and 4634 of the secondary spectrum. The 
ratio H,/A 4634 varies over a much larger range than the ratio 
H,/H,, showing that the relative intensity of the Balmer and 
secondary spectra is influenced by other factors besides the velocity 
of the electrons, such as the catalytic influence of the walls of the 
vessel and of impurities on the relative proportions of atoms and 
molecules as postulated by Wood (A., 1922, ii, 673, 759). 8S. 8. 


Normal Cathode Fall. A. Giinruer-Scuutze (Z. Physik, 
1924, 24, 52—55; cf. ibid., 1923, 20, 1).—Between the normal 
cathode fall in a vacuum tube, Vy, and the energy required to 
eject an electron from the electrode, ¢, the relation V,—C¢ holds 
good, where C' is a constant characteristic of the gas in the tube. 


Figures are quoted for the inert gases, hydrogen, etc., with electrodes 
of many different metals among which the value of V, varies 
considerably. 8. B. 


Emission of Positive Ions from Hot Tungsten. W. A. 
JENKINS (Phil. Mag., 1924, [vi], 47, 1025—1047).—Tungsten at 
temperatures approaching the melting point emits positively 
charged ions. The positive ions are not due to the presence of 
residual traces of gas; they only appear at temperatures above 
2500°, and they are very heavy or very slow-moving particles, 
little affected by a magnetic field of 400 gauss, and probably con- 
sist of charged atoms or molecules of tungsten. The positive 
emission is much smaller than the electron emission at the same 
temperature and, like the electron emission, increases rapidly as 
the temperature is raised. At the highest temperatures the positive 
emission decreases rapidly with time. A tungsten spiral which 
has been made to give a large electron emission gives a larger 
initial positive emission when the potential in the tube is reversed. 


8. 8. 


Photoelectric and Photochemical Activity. O. W. Ricwarp- 
son (Phil. Mag., 1924, [vi], 47, 975—976).—A mathematical paper 
pointing out the connexion between the equations of Kramers 
(ibid., 1923, [vi], 46, 836) and Milne (ibid., 1924, [vi], 47, 209), 
and the formule developed by the author (ibid., 1912, ah 


571). 
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Variation in Photoelectric Activity with Wave-length for 
Metals in Air. T. H. Osaoop (Proc. Roy. Soc. Edin., 1924, 
44, 8—13).—When employing the photoelectric effect as an indi- 
cation of the physiological activity of radiation, a freshly-polished 
metal target should not be used, owing to fatigue phenomena, 
which have been compared for various metals. The activity of 
iron in the steady state is only 0-23°% of that of the freshly-polished 
metal. Silver maintains 90% of its activity. 8S. B. 


Variation with Temperature of the Photoelectric Effect in 

Potassium Photoelectric Cells. H. E. Ives (J. Opt. Soc. Amer., 
1924, 8, 551—580).—The photoelectric effect from potassium in 
highly exhausted cells is found to diminish when the emitting 
surface is cooled with liquid air. The variation of the effect above 
0° is negligible, but the current for yellow light at —180° is only 
s/o of that at room temperature. Sodium cells also show the 
effect. 
_ It is suggested in explanation of these variations that the work 
function of the surface alters with temperature. This view is 
supported by the diminution of the long wave-length excitation 
limit as the temperature of the surface is lowered. 8. B. 


Electron Emission from Magnetised and Unmagnetised 
Iron. G. A. Carsz and D. Jack (Proc. Roy. Soc. Edin., 1923, 
43, 226—229)—No difference could be detected between the 
electron emissions from magnetised and unmagnetised iron, excited 
by X-rays. 8. B. 


Anhysteretic Properties of Iron and Nickel and the Energy 
Change at the Critical Temperature. J. R. Asuworru (Phil. 
Mag., 1924, [vi], 47, 848—859).—From measurements of the magneti- 
sation of iron and nickel wires cooling from above the critical tem- 
peratures of 1058° Abs. and 661° Abs., respectively, the anhysteretic 
isothermals for a range of temperatures have been determined. 
When hysteresis is suppressed, the relation between the applied 
force H and the intensity of magnetisation I is given by H(1/I— 
1/I,)=R,T. I,is the maximum intensity of magnetisation, R, is 
termed the ferromagnetic constant, and 7' is the absolute tempera- 
ture. For iron Jj=1817, R,=0-6x10°, and for nickel J)=552, 
R,=3-2x10°%. Above the critical temperature, an equation 
of the same form holds for the paramagnetic constant £’ (the 
reciprocal of the Curie constant). For iron, R’=3-6, and for 
nickel, 20-8. When hysteresis is present, H in the above equation 
becomes (H-++al?), the intrinsic field al? being regarded as twofold 
in nature ; a is the sum of two constants,a’, the intrinsic field constant 
which has the values, iron, 7-0, nickel, 83-7, and a,, the ferro- 
magnetic field constant which for iron is 1-2 10-6 and for nickel 
13-3 x 10-6. The theory of corresponding states holds for the mag- 
netisation of iron and nickel at the reduced temperatures 0°42 and 
0-92. When iron or nickel passes through the critical temperature, 
there is a change of kinetic energy per unit of temperature equivalent 
to that of 2 degrees of freedom, the molecular weight of iron being 
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55°85 and that of nickel 2x 58-68 above the critical temperature. 

This change of energy is found to be simply connected with the 

discontinuity of the true specific heat at the critical temperature. 
8. 8. 


The Atomic Electrical Conductivity of Metals. F. Srmon 
(Z. physikal. Chem., 1924, 109, 136—142).—The author has com- 
pared the atomic electrical conductivities of the metals at corre- 
sponding temperatures. The atomic conductivity \ is measured 
by «V+, where « is the specific conductivity and V the atomic 
volume. Accepting Griineisen’s formula (A., 1913, ii, 377; 1918, 
ii, 287) for the specific conductivity x—C/TF(gv/T), where F is 
Debye’s atomic heat function, C and 8 are constants, v is the 
atomic frequency, and 7’ the absolute temperature, corresponding 
temperatures are regarded as those for which 6v/T is a constant, and 
the particular temperature adopted for purposes of comparison is 
such that Bv=7'. The variations in atomic conductivity, from metal 
to metal of the periodic table, are in accordance with Bohr’s views 
on electronic structure. 

The relationship of conductivity to the direction of vibration of | 
the atom is discussed in reference to the conductivity in the direction 
of the various crystallographic axes. M. 8. B. 


Measurements of the Electrical Resistance of Indium in 
the Range of Temperature of Liquid Helium. W. Tuyn and 
H. KaMERLINGH ONNES (Arch. Néerland., 1924, [iii], A, '7, 289—294 ; 
ef. this vol., ii, 12).—-The temperature at which the electrical resis- 
tance of four different samples of indium disappears has been found 
to be approximately 3-40—3-41° (abs.). M. 8. B. 


Recent Results obtained with the Mass Spectrograph. 
F. W. Aston (Nature, 1924, 113, 856—857).—An isotope of iron 
at 54 is confirmed, with intensity 0-05 of that at 56; thus the 
calculated atomic weight is in agreement with that determined 
chemically. Strontium consists almost entirely of atoms of mass- 
number 88, but a very faint constituent at 86 has been discovered, 
and Sr88 is shown to be more nearly Sr878, The strongest line of 
barium, at 138, has been identified with a most probable mass 
of 137-8, Lanthanum is a simple element (139); praseodymium 
is also simple (141). Neodymium gives an indistinct band at 142 
to 150, suggesting several isotopes not differing greatly in relative 
proportion. Erbium shows a similar faint effect from 164 to 176. 
Experiments with zirconium, niobium, and molybdenum have been 
completely unsuccessful. A. A. E, 


Complexity of the Elements. I. Elements of Odd Atomic 
Number. A.S. Russet (Phil. Mag., 1924, [vi], 47, 1121—1140).— 
An extension of previous work (A., 1923, ii, 719, 748, 861), of which 
the present paper is a more detailed account, with reference to 
elements of odd atomic number. A table of atomic weights, 
with calculated and experimental mass numbers, is given for 
these elements. A. E, M. 
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Isotope Effect in Line and Band Spectra. R. 8S. MULLIKEN 
(Nature, 1924, 113, 820; cf. this vol., ii, 294, 295, and Nagaoka 
and others, this vol., ii, 295, 381)—Polemical. The theoretical 
foundations of Nagaoka’s results are considered to be questionable ; 
they are not shared by the theory of the isotope effect in band 
spectra. A. A. E. 


Isotopes of Mercury and Bismuth and the Satellites of their 
Spectral Lines. G. Runee (Nature, 1924, 113, 781).—A 
criticism of Nagaoka, Sugiura, and Mishima’s statement (this vol., 
ii, 381) regarding the connexion between the satellites of Hg 2536 
and Bi 4722 and the isotopes of mercury and bismuth; the coinci- 
dences described can be ascribed to chance. A. A. E. 


Cosmic Origin of the Radioactive Substances in the 
Atmosphere. H. Bonaarps (Astrophys. J., 1923, 58, 307—313).— 
Previous observations of the emanation content of the atmosphere 
at Lindenberg are compared with those obtained by Wright and 
Smith at Manila; the curves change together, although the results 
_ were obtained by entirely different methods. It is concluded that 

the atmospheric emanation cannot originate from the earth’s 
surface. Solar origin is suggested. A. A. E. 


Relation between Uranium and Radium. VIII. The 
Period of Ionium and the Ionium-Thorium Ratio in Colorado 
Carnotite and Joachimsthal Pitchblende. F. Soppy and 
A. F. R. Hrrents (Phil. Mag., 1924, [vi], 47, 1148—1158).—Re- 
determination of the average-life period of ionium from the rate of 
growth of radium in uranium preparations gives a mean value of 
1-08 x 105 years, which is 8% higher than the previous result of 
Soddy (A., 1919, ii, 443). The adoption of the value 1-1 x 105 years 
is suggested for the present. Assuming this period, an exact 
method for the determination of ionium, applicable to very active 
preparations, is described. Examination by this method of the 
ionium-thorium mixture obtained from Colorado carnotite gave an 
ionium-thorium ratio of 1:23. Radium from this source should 
have as a maximum 3 parts per 2000 of the y-radiation contributed 
by mesothorium and radiothorium. Examination of two specimens 
of ionium-thorium separated from different products from 
Joachimsthal pitchblende showed an ionium-thorium ratio of 
1:09. This result is in agreement with that of Meyer and Ulrich 
(Sitzungsber. Akad. Wiss. Wien, 1923, 132, 279) and in disagreement 
with an earlier result of Meyer, Ulrich, and von Welsbach, who 
found the ratio 3:7. It is suggested that this earlier preparation 
was contaminated through being worked up in a thorium factory. 

A. E. M. 


Differentiation of Radium, Mesothorium, and Radio- 
thorium by y-Rays. W. Borne (Z. Physik, 1924, 24, 10—19).— 
A y-ray electrometer is described, in which a varying thickness of 
lead can be introduced between the source and the ionisation 
chamber. Radium, mesothorium, and radiothorium each give a 
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distinctive curve when the ionisation produced by the source is 
plotted against the thickness of the lead screen. S. B. 


Radioactive Constant of Radium Emanation. (MLLEs.) I. . 
and C. (Compt. rend., 1924, 178, 1808—1810).— 
The radioactive constant for radium emanation has been found, by 
an entirely new method, to be 3-823 days (10-002). This is 
compared with the earlier values of Mme. Curie and Rutherford, 
3:85 days, and the recent determination by Bothe and Leechner, 
3-810 days. G. M. B. 


Magnetic Spectrum of (-Rays of Mesothorium-2. D. 
YOVANOVITCH and J.D’ EsPInE (Compt. rend., 1924, 178, 1811—1813). 


_ —The experiments of von Baeyer, Hahn, and Mile. Meitner (A., 


1912, ii, 409) have been repeated with a narrower and more sharply- 
defined beam of 8-rays. Strong lines are recorded at the following 
values of velocity relative to that of light : 0-368, 0-383, 0-427, 0-504, 
0-571, 0-706, 0-765, 0-807, 0-931, 0-968. A well-defined continuous 
band extends from 0-657 to 0-968 in place of the badly-defined 
band described by the earlier workers. Among the feeble lines 
found are several corresponding with velocities of more than 0-995 
times that of light, but these require further confirmation. The 
origin of the slower-moving 8-rays is indicated. G. M. B. 


Number of y-Rays emitted per Second from Radium-B 
and -C in Equilibrium with 1g. of Radium, and the Number 
Emitted per Atom Disintegrating. A. F. Kovarix (Physical 
Rev., 1924, 23, 559—574).—In view of the discordance of previous 
results (Proc. Nat. Acad. Sci., 1920, 6, 105; Hess and Lawson, 
Sitzungsber. Akad. Wiss. Wien, 1916, 125, 585; Moseley, A., 1912, 
ii, 1024), all the constants used in the calculations were re-determined 
with the exception of the coefficient of absorption in air. The total 
number of emissions which would have been produced if all the 
y-tays from radium-B and radium-C had been absorbed in aluminium, 
copper, tin, platinum, or lead was found to be 7-28 10" (+3%) 
per g. of radium per second. Each radioactive transformation 
results in the emission of one y-ray entity which produces a B-ray 
emission from a single atom. Values of the coefficient of absorption 
of y-rays from radium-B and -C, and for secondary 8-rays, deter- 
mined from counts, are tabulated. A. A. E. 


Absence of Helium from the Gases left after the Passage of 
Electrical Discharges.—(See ii, 407.) 


Electronic Theory of Valency. IV. Origin of Acidity. 
T. M. Lowry (Phil. Mag., 1924, [vi], 47, 1021—1024).—An acid is 
defined as a hydride from which a proton can be detached. The 
change in acidity on passing along a period of Mendeléev’s table 
from methane to hydrofluoric acid etc. is explained by a progressive 
diminution in the size of the orbits of the shared electrons which 
link the protons to the central nucleus. Acylous groups such as 
chlorine may tend to diminish the size of the orbits, whilst basylous 
groups should have the converse effect. The transmission of 
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acidity along a chain of carbon atoms is explained by assuming that 
the contraction of the orbits is transmitted to electrons of the same 
quantum number in adjacent atoms. 8. 8. 


Chemical Affinity and Electron Affinity. R. H. Grrxz 
(J. Amer. Chem. Soc., 1924, 46, 953—958).—-The energies of form- 
ation of the gaseous hydrogen halides from gaseous atoms are 
approximately equal to the electron affinities of the halogen atoms 
concerned (i.e., to the energy given out when a halogen atom com- 
bines with an electron to produce a halide ion). Thus the tendency 
of the electro-negative atom to share the electron of the hydrogen 
atom is measured by the electron affinity of the former. This 
conclusion is confirmed by the fact that the ionisation potentials 
of the hydrogen halides are approximately equal to the ionisation 
potential of the hydrogen atom, indicating that the energy necessary 
to remove a hydrogen nucleus from an electron in a hydrogen atom 
is equal to that necessary to remove the hydrogen nucleus from its 
shared electron in the halide molecule. The energies of formation 
of the halides of the metals show a general agreement with their 
electron affinities, but in some cases deviations exist which are 
regarded as due to a distortion of the valence octets of aoe 


Relation of Affinity and Valency and the Constitution of 
Intermetallic Compounds. W. Brurz.—(See ii, 482.) 


Calculations of the Potential Energy for some Atomic 
Models. I. Woopwarp (Phil. Mag., 1924, [vi], 47, 992—1016).— 
The potential energy of a number of atomic models has been calcu- 
lated on the basis of the theory of J. J. Thomson (A., 1921, ii, 
252). The results for atoms containing one to eight outer electrons 
(lithium to neon) differ slightly from the values quoted by Thomson, 
since allowance has now been made in the cases of nitrogen and 
fluorine for the distortion of the inner layer of electrons by the 
outer zone. The most stable model for an atom with twelve 
electrons contains an inner ring of eight electrons arranged at the 
corners of a cube and at a distance from the atom of 1-258c, and 
an outer ring of four occupying the corners of a tetrahedron two 
edges of which are parallel to two edges of the cube and at a distance 
from the centre of the atom of 3-973c. The distortion of the inner 
layer by the outer electrons is neglected. For an atom with 22 
electrons the arrangements (8.8.6) and (8.12.2) are almost equally 
stable and are more probable than.a possible structure in which 
the two inner layers of the latter arrangement degenerate into one 
layer. Preliminary calculations are given for an atom with 27 
electrons. An empirical relation is found to hold approximately 
between the potential energy of the most stable form and the number 
of electrons, namely, that V/n(n+2)=constant, where V is the 
potential energy and the number of electrons. 8.8. 


X-Ray Diffraction Patterns from Crystalline and Liquid 
Benzene. E. D. Eastman (J. Amer. Chem. Soc., 1924, 46, 917— 
923),—Measurements of, the planar spacings in crystalline benzene 
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at —20° have been made by a modification of the method of Hull 
(Physical Rev., 1917, 10, 661; 1921, 17, 571), using filtered 
radiation from molybdenum. The results are in good agreement 
with those obtained by another experimental method by Broomé 
(Physikal. Z., 1923, 24, 124). Subject to certain assumptions 
regarding the interpretation of the X-ray spectra, the axial ratios 
of the unit rhombic cell have been provisionally determined as 
0-775 : 1 : 0-725, with a minimum of 4 molecules to the unit cell, 
but further studies are necessary before the character of the unit 
cell can be conclusively established. Experiments have also been 
made with liquid benzene, and an interference maximum has been 
found at 4-83, and this with others obtained by Debye and Scherrer 
(Nachr. Kgl. Ges. Wiss. Géttingen, 1916) correspond in position 
with lines given by the crystals. This correspondence may be 
due either to the presence of crystal nuclei in the liquid, or to 


scattering centres having a regular spacing within the molecules. 
W. H.-R. 


Space Lattice of Triphenylmethane. K. Broker (Z. Physik, 
1924, 24, 65—68).—The results of a previous investigation (ibid., 
1923, 14, 369) are upheld against criticism from Mark and Weissen- 
berg (tbid., 1923, 17, 347). It is concluded, however, that the 
dimensions of the lattice previously given are all too small, and that 
the crystal unit contains 4 and not 3 molecules. S. B. 


Space Lattice of Triphenylmethane. H. Marx and K. 
WEISSENBERG (Z. Physik, 1924, 24, 68)—The modification of 
Becker’s views announced in the previous abstract removes the 
essential discrepancy between his conclusions and those of the 
authors. 8. B. 


X-Ray Spectra of Amalgams. C. v. Suvson (Z. Physikal. 
Chem., 1924, 109, 183—-198).—The X-ray spectra of amalgams have 
been examined by the powder method. In tin, zinc, and cadmium 
amalgams, hexagonal lattices were found differing from those of 
the pure metals, Crystals of lead amalgam containing 20% of 
mercury have the same face-centred lattice as pure lead, contracted 
in dimensions by 1-6%. 8. B. 


Metastability of Elements and Compounds as a Conse- 
quence of Enantiotropy and Monotropy. IV. E. ConEn and 
J. Kooy (Z. physikal. Phem.. 1924, 109, 81—96; cf. A., 1920, ii, 
611, 622, 625).—The physical constants of substances existing in 
several different modifications are sometimes erroneous in conse- 
quence of the fact that such substances consist of mixtures of two 
or more forms. For this reason the transition point of ammonium 
nitrate (ITI—IV) and the accompanying change in specific volume 
have been redetermined. The transition point, observed dilato- 
metrically, is 32°3°; this is in close agreement with the value, 32-1°, 
found by Early and Lowry (T., 1919, 1415, 1387). 

For the change in specific volume, two different methods gave 
0-0220 ¢.c./g. and 0-0221 c.c./g., respectively, the latter being 
tegarded as more trustworthy. This is in agreement with the 
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value found by Behn (Proc. Roy. Soc., 1908, A, 80, 444), 0-022 
at 32°, but differs by as much as 9% from Bridgman’s determin- 
ations (Proc. Amer. Acad. Arts and Sci., 1916, 54, 581). This 
divergency is attributed to incomplete transformation in by _" 
case. B. 


Metastability of Elements and Compounds as a Conse- 
nce of Enantiotropy and Monotropy. V. E. CoHEN and 
. L. T. Morsvetp (Z. physikal. Chem., 1924, 109, 97—99; cf. 
preceding abstract and also Wyckoff, A., 1923, ii, 300).—The authors 
illustrate the danger of mistaking a metastable mixture of poly- 
morphs for a pure modification by reference to the X-ray examin- 
ation of the crystal structure of silver iodide, which has been described 
both as cubic (cf. Wilsey, A., 1921, ii, 548; Davey, Physical Rev., 
1922, 19, 248) and hexagonal (Aminoff, Geol. Fér. Férh., 1922, 
44, 444). M. S. B. 


Metastability of Elements and Compounds as a Conse- 

ence of Enantiotropy and Monotropy. VI. E. Couen, 

. D. Hetprrmay, and A. L. T. Morsve.p (Z. physikal. Chem., 
1924, 109, 100—108; cf. preceding abstracts).—The variations 
in the values obtained for the heats of solution of certain salts are 
due to the fact that the substances used are mixtures of two or more 
polymorphic forms which have different heats of solution. As an 
illustration, the authors have determined the heats of solution of «- 
and 8-cadmium iodide, as well as mixtures of thetwo. The molecular 
heat of solution of the stable «-modification at 18-2° is —976 g.-cals., 
and of the meta-stable $-form, —927 g.-cals., the difference repre- 
senting the heat evolved when the B-iodide is transformed into the 
«-form. A mixture gives a heat of solution lying between these 
two values. M. S. B. 


Metastability of Elements and Compounds as a Conse- 
quence of Enantiotropy and Monotropy. VII. E. CoHENn 
(Z. physikal. Chem., 1924, 109, 109—110).—A historical note on 
some early observations of Deville indicating the slowness with 
which unstable monoclinic sulphur changes into the stable rhombic 
form at low temperatures. M.S. B. 


Conditions of Stability of Thermodynamical Equilibrium 
and an Accurate Formulation of the Le Chatelier-Braune 
Principle. V. R. Burstan (J. Russ. Phys. Chem. Soc., 1918, 
49, 87—100).—A mathematical paper in which a proof is given of 
an unproved statement of P. S. Erenfest, namely, inequality (19) 
[Poh - Pxk—(Pnx)*] < [Pun - Pax] (J. Russ. Phys. Chem. Soc. 1909, 
41, 347), from which follows an accurate formulation of the above- 
mentioned principle. B. 


Specific Heats of certain Organic Liquids at Elevated 
Temperatures. J. W. Witiiams and F. Daniets (J. Amer. 
Chem. Soc., 1924, 46, 903—917).—The specific heats of benzene, 
toluene, ethylbenzene, o-xylene, m-xylene, p-xylene, isopropyl 
alcohol, ethyl alcohol, isoamy]! alcohol, n-butyl alcohol, nitrobenzene, 
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chloroform, carbon tetrachloride, and heptane have been determined 
over small temperature intervals from 30° to nearly 80°, by a 
modification of the adiabatic calorimeter method of Richards (A., 
1910, ii, 19). The results are expressed graphically and in the 
form of empirical equations, and physical constants related to the 
specific heats have been calculated. The majority of the liquids 
have specific heats which increase as straight line functions of the 
temperature, but, in the case of the alcohols and benzene, the 
gradient of the curves (dCp/dT') becomes greater as the temperature 
rises. In unassociated liquids, the product of specific heat and 
density is approximately constant, and equals about 0-35 cal. per 
c.c.; conversely if the product is greater than about 0-4 cal. 
per c.c., the presence of associated molecules may be inferred. 
Slight irregularities in the curves in the cases of ethylbenzene and 
carbon tetrachloride are regarded as due to a change in equilibrium 
between different kinds of molecules. W. H.-R. 


Equation of State and Compressibility of Mercury. K. K. 
JARVINEN (Z. physikal. Chem., 1924, 109, 275—286).—The value 
of the compressibility of mercury obtained from the author’s 
equation of state (ibid., 1921, 97, 445) is in much closer agreement 
with the determinations of Oersted and of Jamin than with those of 
Regnault. The experimental methods are examined, and it is 
concluded that the large correction, required in the Regnault 
method, for the expansion of the piezometer tube is very uncertain. 
In the Oersted method, the pressure is applied both internally and 
externally to the tube, and the corresponding correction is smaller 
and more simple. By the reduction of previous observations of 
de Metz, the compressibilities of mercury and glass are given as 
1:19 x 10-6 and 0-62 x 10°® at 0°. 8. B 


Thermochemical Researches on Stereoisomeric Aldoximes 
(see i, 645) and Ketoximes (see i, 646). 

Contraction of Evacuated Bulbs in the Determination of 
the Density of Gases. Morzs and R. Mrravatyzs (J. Chim. 
Physique, 1924, 21, 1—9).—The contraction of evacuated bulbs 
has been measured accurately: (1) by the simple hydrostatic 
method of Crafts (Compt. rend., 1888, 106, 662); (2) by the method 
of Rayleigh (Proc. Roy. Soc., 1888, 43, 362; 1892, 50, 462); and 
(3) by the method of Travers (‘‘ Study of Gases,” p. 119). The 
results obtained by all three methods are in good agreement, 
method (3) giving very slightly larger values for the contraction, 
in agreement with the fact that method (3) measures the external, 
and methods (1) and (2) measure the internal contraction. If V 
is the volume of the bulb, w its weight (excluding the weight of 
taps, valves, etc.), and x the compressibility of the bulb per litre 
under a pressure of one atmosphere, it is found that a general 
relation exists which may be written «=15-5V/wx0-0012, where 
0-0012 is the weight of 1 c.c. of air under the conditions of experi- 
ment, and 15:5 is a constant practically independent of the size of 
the bulb, the thickness of its walls, and the particular glass of 
which it is constructed. W. H.-R. 
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Standard Density of Nitrogen. E. and J. M. Ciavera 
(J. Chim. physique, 1924, 21, 10—14; cf. Moles, ibid., 1921, 
19, 283).—The author’s previous work on the density of nitrogen, 
prepared by the ignition of sodium azide, has been continued 
with greater accuracy. The weight of 1 litre of nitrogen at 0° and 
760 mm. is determined as 1-25042 g. The mean value deduced 
from the observations of Rayleigh, de Leduc, Gray, and of Moles 
and Clavera, is 1-25051 at 0°, 760 mm., and at latitude 45°. 
Under standard conditions of 0°, 760 mm., and g=980-665, the 
mean value becomes 1-25056. The corresponding atomic weight 
of nitrogen is 14-008. W. H.-R. 


Density of Liquids and Temperature. J. J. Sastawsky (Z. 
physikal, Chem., 1924, 109, 111—135).—The equation 8, = 6,(1+ 
2-73\/T'/T,) represents the relationship between density and tem- 
perature for liquids, through the whole temperature-range of their 
existence, where 6, is the density at the temperature of observation ?, 
3, the critical density, 7')—1-057,(abs.), and 7 is the difference 
between 7’) and ¢(abs.). This formula may be used to calculate 


the critical density, and, when applied to a very large number of 
different liquids of all types, gives values which do not, in general, 
differ by more than about 2°%, and often less, from the experimental 
value. M. 8. B. 


Density of Liquid and Solid Bodies. A. Damrens (Bull. 


Soc. chim., 1924, [iv], 35, 455—463).—The volume occupied by a 
known weight of the substance is determined by making use of a 
flask with a graduated neck. A. B. H. 


Densities and Specific Volumes of Sodium Chloride 
Solutions.—(See ii, 408.) 


Compressibility of Chlorides, Bromides, and Iodides of 
Lithium, Rubidium, and Cesium.—(See ii, 408.) 


Compressibility and Pressure Coefficient of Rhodium and 
Iridium.—(See ii, 415.) 


Theory of Solutions. A. F, Corn (Phil. Mag., 1924, [vi]. 47, 
977—991).—A reply to Cavenagh (ibid,, 1922, [vi], 45, 606). The 
“gas method” of discussing the problem of solutions is shown to 
be valid within certain limiting conditions, The theoretical treat- 
ment of solutions in terms of fugacities or activities of the com- 
ponents is preferred to the method advocated by Cavenagh since 
fugacities can be deduced readily from experimental data. Cave- 
nagh’s proposed method of determining the degree of association of 
a solvent from a study of the colligative properties of solutions is 
considered to be invalid. s. 


Variation with Temperature of the Atomic Condensation 
[Molecular Complexity] of Antimony, Gold, and Silver. 
A. JounrAuUx (Bull. Soc. chim., 1924, [iv], 35, 463—473).—By 
combining the Dupré vapour-pressure formula with the Clausius- 
Clapeyron equation, a relation is obtained which permits of the 
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calculation of the heat of vaporisation. Comparison with the value 
derived from Trouton’s rule at the same temperature shows antimony 
to be monatomic between the melting and boiling points. Ebul- 
lioscopic measurements with amalgams of antimony show that it is 
still monatomic at 357°, although cryoscopic and ebullioscopic 
measurements with solutions of antimony in iodine afford evidence 
of polymerisation at lower temperatures. 

Similar calculations for gold and silver show that the former is 
monatomic below its melting point. In the liquid state, the mole- 
cular weight increases rapidly with temperature. Silver appears 
to be monatomic between 350° and 2000°. A. B. H. 


Liquefaction of Binary Gaseous Systems. Sulphur 
Dioxide-Ethane. W. Munp and P. Herrent (J. Chim. 
physique, 1924, 24, 51—70).—Mixtures of sulphur dioxide and 
ethane —e 88-7, 73-6, and 40-4% of sulphur dioxide have 
been investiga at temperatures from 27—40°, 35—54°, and 
35—99°, respectively. The total volume and the volume of liquid 
(if any) were measured in each case, and the p—v curves determined 
at different temperatures, but the compositions of the gaseous and 
liquid phases were not determined when two phases were present. 
The results indicate that the value of dv/dp for the homogeneous 
liquid system is always numerically greater (smaller in absolute 
value owing to the negative sign) than that for the two-phase 
system. The results are in general agreement with the theory of 
Kuenen (Z. Physikal Chem., 1902, 44, 43). W. H.-R. 


Molecular Solution Volumes in Ethyl Alcohol. G. J. 
Burrows and F. Eastwoop (Proc. Roy. Soc. New South Wales, 
1923, 57, 118—125).—-For sixteen aromatic compounds the differ- 
ence between the molecular solution volume in ethyl alcohol and 
the molecular volume of the molten substance is found to increase 
with increase in degree of association of the pure liquid substance. 
The co-volume of non-associated solutes in ethyl alcohol is 20 c.c.; | 
a smaller co-volume than this indicates that the solute is associated 
in the liquid state. 


Volumes in the Neighbourhood of the Critical State of 
Miscibility. N. PrrraKis (Compt. rend., 1924, 178, 1482— 
1483).—The volume changes which occur in the mixing of benzene 
with methyl, ethyl, propyl, and n-butyl alcohols at 20° have been 
determined. The dependence of the volume change on the mole- 


cular composition of the mixtures is shown by a series = curves. 


Complexity of the Solid State. A. Smrrs (Nature, 1924, 113, 
855).—Partial distillation of carefully purified crystalline violet 
phosphorus gives a residue having a much lower, and a distillate 
having a much higher, vapour pressure than the original substance. 
The result is explained by the author’s theory of allotropy; every 
crystalline state consists of mixed crystals, built up from molecules 
of different kinds which can undergo transformations leading to a 
chemical equilibrium. When this inner equilibrium is established, 
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a pure substance behaves as a single one, but if the equilibrium is 
established slowly (as in the case of violet phosphorus), or the 
transformations are stopped (e.g. by intensive drying), it behaves 
as a mixture. Dry sulphur trioxide behaves distinctly as a mix- 
ture; the vapour pressure of the solid can be changed continuously 
by evaporation (208 to 22 mm./0°), and liquids having different 
vapour pressures (200 and 172 mm./20°) are obtained. X-Ray 
analysis does not distinguish mixed crystals from their components, 
so that the inner equilibrium cannot yet be studied by this method. 


A. A. E. 


Further Proof of the Theorem of Corresponding States. 
W. HERz anorg. 1924, 133, 
BNA Vo9/Vi99, Where Yo9, ANA are the specific 
volumes at 0° corresponding with 0: Ip, 10p, 20p, ‘and 100p, oinieg 
the critical pressure, have been calculated for a large number of 
substances, each ratio being found approximately constant; the 
theorem thus holds for pressures from 0-1 to 100 times the critical 
pressure. 8. I. L. 


Internal Friction and Fusibility of Binary Systems. N.S. 
Kurnakov [with D. Krorkoy, M. Oxsmann, N. Bexertov, 
PERELMUTTER, F. Kanov, and J. Finke] (Z. anorg. Chem., 1924, 
135, 81—117).—An account of work already abstracted from 
Russian sources (A., 1915, ii, 524; 1917, ii, 360, 361). 8. I. L. 


Drying Agents, and Addition of Known Percentages of 
Water Vapour to Air. J. OpermitieR (Z. physikal. Chem., 
1924, 109, 145—164)—The simplest method of adding water 
vapour in any desired quantity to a current of air is to pass the 
air over a solid salt moistened to give a surface layer of saturated 
solution. The vapour pressure of such a system sometimes varies 
but slightly with temperature. The amount of water vapour so 
added to air has been determined for a series of salts and other 
substances. A hair hygrometer and also chemical methods were 
employed in the measurements. The substances employed are also 
discussed with reference to their use as drying agents. The highly 
hygroscopic character and chemical inertness of dried wool and 
other textiles suggest their use in the drying of gases. Ss. B. 


Discontinuity of the Drying Process. E. A. FisHEr. (Proc. 
Roy. Soc., 1924, A, 105, 571—582).—Previous experiments on 
the rate of drying of fabrics (ibid., 1923, A, 103, 664) were 
repeated and the results confirmed. The entirely different results 
obtained by Davis and Eyre (A., 1923, ii, 838) may be due to internal 
movements in the fabric, since unmilled fabrics do not give a smooth 
dehydration curve. (Cf. B., 1924, 542.) 


Diffusion in Solutions of Strong Electrolytes. I. D. G6rz 
and G. P. Pamri (Z. physikal. Chem., 1924, 109, 165—182).—The 
diffusion velocities of potassium permanganate, ferric chloride, and 
eosin-blue have been determined in solutions of various strong 
electrolytes. The change in the velocity of diffusion produced by 
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a strong electrolyte in solutions of varying concentrations is pro- 
portional to the equivalent conductivity. The authors conclude 
that the degree of hydration of the diffusing substances is not 
affected by the presence of strong electrolytes, and that the dissocia- 
tion of the latter must be complete even at considerable concen- 
trations. S. B. 


Diffusion Coefficients of Salts by Weber's Method. F. 
HoELTZENBEIN (Z. Physik, 1924, 24, 1—9).—Weber’s method of 
determining diffusion coefficients from the gradual change of 
E.M.F. in a concentration cell gives untrustworthy results, owing to 
polarisation disturbances for which it has not been possible to devise 
a satisfactory correction. 


Dialysis. Y. Terapa (Z. physikal. Chem., 1924, 109, 199— 
222).—The velocities of dialysis through parchment of thirty 
substances have been compared. In general, the velocity runs 
parallel with the diffusion coefficient. Exceptions are found 
particularly among substances with slow moving anions or cations. 
Increase in the hydrogen-ion concentration of the liquid increases the 
dialysing velocity of anions and diminishes that of cations. Both 
the dialysis and the diffusion velocities of strong acids and bases 
are increased by the addition of neutral salts. S. B. 


Viscosity of Aqueous Mixtures of Chromic Anhydride and 
Alkalis. Viscosity of Chromates and Sulphates in Relation 
to Isomorphism. L. J. Smvon (Compt. rend., 1924, 178, 1606— 
1609).—The viscosities of the solutions obtained by mixing equimole- 
cular solutions of chromic anhydride and of sodium or potassium 
hydroxide in varying proportions have been determined. Dis- 
continuities occur in the viscosity curves when the composition of 
the solution corresponds with either the normal chromates or the 
bichromates, the precise form of the curves depending on whether 
the relative proportion of the two solutions is taken as the abscissa 
or the viscosities for solutions of equimolecular concentrations 
are compared. Except in high concentrations, the viscosities 
of equivalent solutions of sodium chromate and sodium sulphate, 
and of potassium chromate and potassium sulphate are identical, 
and the author concludes that within certain concentration limits 
isomorphous solutes produce the same change in the viscosity of 
the aqueous solvent. 


Theory of the Solubility Relations of Strong Electrolytes. 
QO. ScHARER (Physikal. Z., 1924, 25, 145—159).—Strong electrolytes 
are assumed to be completely dissociated and the increase or de- 
crease of the solubility product in the presence of added salts is 
accounted for by the electrical forces between the charged ions. 
The mean cross-section of the ions has been calculated from available 
data on the variation of the solubility product and in general is of 
the correct order of magnitude (1—410cm.). The only marked 
discrepancy is afforded by the data for the solubility of thallous 
chloride in solutions containing alkali metal chlorides, thallous 
sulphate, or thallous nitrate, for which small negative values of the 
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mean ionic radius are indicated. The view that the ions have 
independent activity coefficients is shown to be a necessary con- 
sequence of the theory if the mean cross-section of the ions does not 
vary greatly. 8. S. 


Action of Bicarbonate and Secondary Phosphate on the 
Dissociation of Calcium. H. Brnrenpt (Biochem. Z., 1924, 
146, 318—322).—The value of the solubility product [Ca**][C,0,’’]}— 
determined by the method of Brinkman and van Dam—is given as 
0-056—0-057. In agreement with the findings of Rona and Taka- 
hashi (A., 1913, i, 544), [Ca‘[HCO’,]/[H’] is found to be 380-8. 


Determinations of Conductivity of Electrolytes by Methods 
other than that of Kohlrausch. W. C. DE LizFDE (Chem. 
Weekblad, 1924, 24, 242—248).—Whilst Kohlrausch’s method is 
most suitable for ordinary determinations, other methods are desir- 
able where rapidity or special accuracy is required. For rapid work 
where accuracy is not vital, the alternating current galvanometer is 
recommended; for very accurate work, the method of Taylor and 
Acree (A., 1917, ii, 7) has been found best, using the Vreeland 
oscillator or the Hall and Adams audion, The methods of obtaining 
the most accurate results with an alternating current circuit are 
discussed. The most suitable cell has usually to be selected for 
each electrolyte, and under good conditions an accuracy of 0-001% 
may be obtained. 8S. I. L. 


_ Electric Conductivity and Transition Points of Glasses. 
H. ScuénBorn.—(See B., 1924, 513.) 


Conductance of Electrolytes for Very High Frequencies. 
J. GRANIER (Compt. rend., 1924, 178, 1520—1522).—The resistance 
of electrolytes has been measured for frequencies corresponding 
with wave-lengths of from 43,500 to 3-8 m. Difficulties were en- 
countered with the surface effect at the electrodes, but these were 
overcome by means of a specially constructed cell with moulded 
carbon cylinders as electrodes, the electrolyte being contained in 
the annular space between them. Under these conditions, no 
appreciable variation in conductance was found, showing that the 
electrolytic resistance comes into play even for extremely small 
displacements of the ions. L. J. H. 


Theory of Anomalous Ionic Mobilities. H. Scumicx (Z. 
Physik, 1924, 24, 56—64; cf. Born, ibid., 1920, 1, 221).—The 
maximum Born dipole effect has been calculated fowdifferent effective 
radii of electrolytic ions. Anomalies among ionic mobilities, such 
as the high mobility of cesium ions in comparison with that of 
lithium, are explained by the increase of the effective radius of the 
ionic charge which accompanies a diminution in the true ionic 
radius. 8. B. 


Réle of the Surface Layer in the Electrical Conductivity of 
Solid Salts. P. Vamuanr (J. Phys. Radium, 1924, 5, 84—91).— 
In continuation of previous work (A., 1922, ii, 418), the author 
finds that hysteresis effects are exhibited by the electrical con- 


GENERAL AND PHYSICAL CHEMISTRY. ii. 457 


ductivities of various pure salts, when the solid salt is taken at 
various rates through a temperature eycle having a range of about 
25° at atmospheric temperature. The effect is attributed to the 
existence of an ionised surface layer of the salt, the ions in this layer 
being derived by a process of thermionic emission from the interior 
of the salt. Variations in the conductivity of the salts with the 
applied voltage are shown to be in agreement with = _— 
G. T. 


Effect of an Electric Current on the Motion of Mercury 
Globules in Dilute Sulphuric Acid. J. E. P. Waasrarr (Phil. 
Mag., 1924, [vi], 47, 802—-815).—The velocity of small globules of 
mercury upwards against gravity in an inclined glass tube containing 
N/10-sulphuric acid is proportional to the potential gradient in the 
tube for a given size of drop and fixed inclination of the tube, and 
varies in a regular manner with the size of the drop and the inclina- 
tion of the tube. It is shown that the electrical and gravitational 
effects balance when a?V,V /27 x 104/d=47a*(p—2)g sin 6, where a is 
the radius of the drop, V, the potential between mercury and acid 
(taken to be 1-0 volt), V/l the potential gradient along the tube, d the 
thickness of the double layer, p and 4 the densities of mercury and 
acid respectively, g the gravitational constant, and @ the angle at 
which the tube is inclined to the horizontal. For a drop of radius 
0:1072 em., d=1-0110° em. For a given inclination of the tube 
the equilibrium potential gradient is independent of the size of the 
drop, whence it follows that ad/V, is constant=1-089 x10, This 
indicates that the charge on a drop is proportional to the cube of its 
radius, and it is calculated that a drop of 1 mm, radius has one 
mercury ion to every twenty-two mercury atoms in the surface layer, 
The thickness of the double layer should vary inversely as the radius 
of the drop, but below a critical radius of 40 up the double layer is 
absent, The theory of the Lippmann capillary electrometer is 
discussed. 8. 8, 


Significance of the Electrode Potential. J. Hryrovsky 
(Chem. News, 1924, 128, 357).—A reply to a criticism of a previous 
paper (A., 1923, i, 114) by Butler (Proc. Roy. Soc., 1923, A, 104, 
667). It is claimed that all the stages in the author’s cyclic process 
are reversible and that the sum of the electrode potentials is not 
equal to zero. G 


Hydrogen Overvoltage of Metals and their Characteristic 
Properties. I. Overvoltage and Valency. E. J. Werks 
(Chem. News, 1924, 128, 359).—Newbery’s suggestion (T., 1916, 109, 
1107) that the overvoltage is a function of the valency is discussed, 
and is it claimed that available data do not support any such 
hypothesis. A table is given of the overvoltages of the various 
metals. ‘There is a general decrease of overvoltage with valency but 
no simple connexion between the two. G. 


Contact Difference of Potentials between Metals in a 
Vacuum. R. Virwea (Ann. Physik, 1924, [iv], 74, 146—170).—The 
contact differences of potential between brass and the metalg 


ii. 458 ABSTRACTS OF CHEMICAL PAPERS. 


aluminium, nickel, copper, gold, and platinum have been measured. 
The metals, contained in a vessel in which the pressure could be 
reduced from atmospheric to less than 10 mm., could be heated 
electrically to a high temperature. Reduction of pressure in the 
chamber produced little effect on the value of the contact difference 
of potential. When heated for a short while to a red heat, all the 
metals investigated became considerably more electropositive rela- 
tive to brass. Further continued heating at the same or higher 
temperatures produced very little further alteration in the value of 
the contact difference of potential. The values obtained before 
and after heating were: Nickel, +0-16, +0-47; copper, —0-04, 
-+0-44; platinum, —0-32, —0-23; gold, —0-23, +0-02; aluminium, 
+0-29, +-0-87 volt. The results indicate that whilst the contact 
difference of potential between metals is largely determined by the 
nature of the superficial layers of the respective metals, the whole 
of the effect is not attributable to this origin. The observations 
afford no evidence of any effect due to occluded gases. J.S.G.T. 


Measurement of Decomposition Potentials. A. L. Frrauson 
and G. Van Zyu (Trans. Amer. Electrochem. Soc., 1924, 45, 337— 
352).—In view of the controversy as to the relative merits of the 
commutator and direct methods of measuring decomposition poten- 
tials and overvoltages, an arrangement is described which allows of 
measurements being made by both methods at the same time and 
under identical conditions. The direct method gives higher values 
than the commutator method, the differences becoming greater 
the smaller the electrodes and the higher the applied potential. 
The potentials obtained by the commutator method are always 
higher on charge than on discharge, this difference becoming greater 
the smaller the electrode and the higher the current. All measure- 
ments made by the commutator method are averages, and depend 
largely on the operation and mechanical construction of the 
apparatus. It is concluded that the commutator method can 
probably never give values for charge potentials which are the 
same as those obtained by the direct method, and that the values 
for charge potentials in the latter case cannot be used, as has been 
done by previous workers, in connexion with discharge values 
obtained by the commutator method. W. T. K. B. 


Palladium Electrodes. J.C. Anprews (J. Biol. Chem., 1924, 
59, 479—494).—-Palladium electrodes for hydrogen-ion determin- 
ations are much less trustworthy than platinum electrodes, because 
the amorphous palladium undergoes a more or less rapid change to 
crystalline palladium. The change is positively catalysed by high 
hydrogen-ion concentrations, the mechanism being probably an 
electronic exchange facilitated by the higher solution tension of 
amorphous palladium, and therefore palladium electrodes give 
erratic results with solutions of high py. D. RB. N. 


Silver Chloride Battery for Potential Purposes. H. A. 
Ertxson (J. Opt. Soc. Amer., 1924, 8, 5449—550).—A description is 
given of a low-current battery, generating about 100 volts, for use 
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with electrometers. One electrode of each cell is a zine rod, the 
other a silver wire coated with silver chloride. The liquid is a 5% 
solution of zinc chloride, acidified with hydrochloric acid. S. B. 


Electromotive Characteristics of Glasses. H. ScuHILLER 
(Ann. Physik, 1924, [iv], '74, 105—135).—-Observations on the electro- 
motive behaviour of various samples of glass show that when the glass 
is subjected to a high potential gradient, a counter-electromotive 
force is set up which is of the same order of magnitude as that of the 
applied field. It would seem that the glass may behave either as 
a solid electrolyte or towards conducting solutions as a simple or 
mixed electrode as suggested by Horovitz (Z. Physik, 1923, 15, 
369). When the glasses are used as electrodes in concentration 
cells the observed #.M.F. agree with those calculated by the usual . 
logarithmic formula. It follows that it is possible to assign to the 
glasses a solution pressure which is determined by the particular 
ion concerned in the electromotive action. J. 8. G. T. 


Colloidal State. G. Rossi (Gazzetta, 1924, 54, 227—247).— 
Results obtained with colloidal sulphur (cf. A., 1914, ii, 35; 
1915, ii, 97, 152; 1922, ii, 485; this vol., ii, 330) lead to the con- 
clusion that colloidal solutions are those in which dispersion of the 
substance is maintained by means of forces other than simple 
affinity of the solvent for the solute. When the solvent has little 
or no influence, the maintenance of the disperse condition being 
due to the action of electrical charges, the disperse systems are 
suspensoid colloidal solutions. In the case of emulsoid colloidal 
solutions, the solvent has an influence, although this alone may not 
be sufficient to maintain the dispersion. . 


So-called Colloids of the First Order. P. P. pE WEIMARN 


(Bull. Soc. chim., 1924, [iv], 35, 5830—531).—A claim for recognition 
of previous work. . 8. K. T. 


Distribution of Colloidal Particles. E. F. Burton and J. E. 
Currie (Phil. Mag., 1924, [vi], 47, 721—724).—A continuation of 
the previous work of Burton and Bishop (Proc. Roy. Soc., 1922, 
A, 100, 414). Colloidal solutions of gamboge, arsenious sulphide, 
copper, and silver, after standing in vertical tubes for a period of 
4 months, with no abrupt temperature changes and in absence of 
light, have been shown to possess a uniform distribution of the 
particles throughout. It is suggested that this is due to the 
electrical charges carried by the particles. A. E. M. 


Forces Regulating the Size of Colloidal Particles. E. F. 
Burton (Univ. Wisconsin Colloid Symposium Monograph, 1923, 
174—186).—A consideration of the slow rate of fall, of the forces 
coming into play in the formation of the nucleus, of the réle of 
surface tension in causing the agglomeration, of small particles, 
and of the mutual action of colloidal particles due to their electrical 
charges. Results are given for the rate of fall of silver particles in 
water. There may be a lower limit to the size of surfaces to which 
surface-tension laws apply. It is assumed that the conglomeration 
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of sub-microscopic crystals is. regulated chiefly by the fundamental 
surface-tension law, i.e., 7’ A tends to a minimum. Cessation of 
growth is apparently due to electrical charges which limit the 
concentration of suspensoid solutions and. increase Brownian 
movement. ABSTRACTS, 


Preparation of Colloidal Gold for the Lange Test. F. T. 
Grey (Biochem. J., 1924, 18, 448—450).—The colJoidal gold is 
prepared by heating a solution of gold chloride with formaldehyde 
solution, care being taken that neutrality is maintained during the 
process. . 9t7! 8. 8. Z. 

Absorption Spectrum of Gelatin as a Function of Hydrogen- 
ion H. P, Hietry and J. H. Marnews (J. Amer. 
‘Chem. Soe., 1924, 46, 852—855).—The effect of hydrogen-ion 
concentration on the absorption of light by gelatin pat has been 
investigated by a spectrophotometric method, The results are 
expressed in the form of curves, in which the pg values are plotted 
against wave-lengths for definite fractions of light absorbed, the 
fractions being 0-75, 0-6, 0-4, and 0-0 (transparent). The curves 
are all of the same form and exhibit maxima of wave-lengths at 
Pu 3°5 and 6-6, coinciding with the maxima found by Loeb (‘“ Pro- 
teins and the Theory of Colloidal Behaviour”) and by Wilson and 
Kern. Two very pronounced minima occur at py 4:69 (the iso- 
electric point) and at 7-65 (a point of minimum swelling found by 
Wilson and Kern). A sharp shift of the absorption band towards 


H.-R, 


Isoelectric Point of Gelatin at 40°. D.I. Hrrencock (J. Gen. 
Physiol., 1924, 6, 457—462).—Experiments at 40° on the osmotic 
pressure, viscosity, and py of solutions of gelatin containing varying 
amounts of acid or of alkali give no support to the view that gelatin 
at 40° has any isoelectric point other than that at pg ak ——_ 


Ultimate Units in Protein Solutions and the Changes which 
Accompany the Process of Solution of Proteins. J. Loxzs 
and M. Kunrrz (J. Gen. Physiol., 1924, 6, 479—500).—Particles of 
casein suspended in trichloroacetic acid, sulphuric acid, or sulpho- 
salicylic acid do not swell, and there is practically no increase in 
the viscosity of the suspensions. Solutions of albumin in dilute 
acid have a viscosity very little higher than that of water. On 
the other hand, particles of casein suspended in acids such as 
hydrochloric acid or orthophosphoric noid in which they swell and 

timately dissolve, effect marked changes in the viscosity, Experi- 
ments on the viscosity of suspensions of two varieties of casein, a 
**more soluble’ and a “less soluble” variety, support the view 
that the viscosity of the suspension is determined by the volume 
of the aggregates of protein particles which swell in accordance 
with the Donnan equilibrium. The changes in volume of the 
particles are parallel to the changes in viscosity. It is calculated 
on the hasis of the measurements made that when 1 g. of isoelectric 


the ultra-violet occurs as py 4°69 and 7-65 are ———— 
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casein is dissolved in hydrochloric acid so that the solution has a 
Dy Of 2-45, more than one-half of the casein must be present in the 
form of particles too small to give rise to a Donnan equilibrium, 
whilst the rest is capable of undergoing swelling in eae 


Valency Rule and Hofmeister Series in Colloidal Behaviour 
of Proteins. III. Influence of Salts on Osmotic Pressure, 
Membrane Potentials, and Swelling of Sodium Gelatinate. 
M. Kunrrz. (J. Gen. Physiol., 1924, 6, 547—564)—The work of 
Loeb (A., 1921, i, 186, 367) has been extended by observations on 
solutions of sodium gelatinate. The valency rules enunciated by 
Loeb are found to hold good, In the swelling of gelatin, the salt 
concentration must be below N’/4, or anomalous results are obtained 
owing to the change in the solubility of the protein. C. R. H. 


Behaviour of Oil and of Oleic Acid towards Water. J. F. 
CaRRIBRE (Rec. trav. chim., 1924, 43, 283—296).—A surface layer 
of neutral oil (triolein) on water is completely displaced by oleic 
acid when the latter is dropped on to the surface, since the surface 
pressure of oleic acid is greater than that of the oil (cf. Marcelin, 
A., 1921, ii, 488; 1922, ii, 686). When a drop of oleic acid floats 
on water, an equilibrium is established in the sense that the 
surface tension of water saturated with oleic acid=surface tension 
of oleic acid-+ interfacial tension oleic acid/water. The first two 
factors being accurately known, the last is calculated to be 10-5 
dynes per cm., instead of 15-0 as recorded in the literature. In 
the same way, the interfacial tension oil/water is calculated to be 
26 dynes per cm. instead of 19-25. To explain the difference 
between the surface tensions of water surfaces saturated respectively 
with neutral oil and oleic acid, it is assumed, with Lewis and 
Harkins, that the saturated surface contains a single molecular 
layer of oil or acid, and that the surface tension is inversely pro- 
portional to the density of the molecular layer, or directly propor- 
tional to the square of the mean distance between the molecules in 
the layer. Owing to the greater freedom of the molecules of the 
free fatty acid, these may be supposed to attain a denser dis- 
tribution in the surface than the less mobile molecules of the tri- 
glyceride. From the known surface tensions of the saturated water 
surfaces, the relative inter-molecular distances are calculated. It 
is also possible, making use of data. given by Pockels (Naturwiss., 
1917, 5, 137, 149) to calculate the absolute “ molecular field ”’ 
for both oil and oleic acid. The theory holds only for saturated 
surfaces, : E. H. R. 

Behaviour of Aqueous and Ethyl-alcoholic Solutions of 
Mercuric Chloride towards Different Adsorbents. M. A. 
Rakuzin and A, N. Nusmesanov (Miinch. med. Woch., 1923, 
70, 1409—1410; from Chem. Zentr., 1924, i, 687)—Kaolin and 
aluminium hydroxide do not adsorb mercuric chloride from aqueous 
solution, Activated wood charcoal adsorbs mercuric chloride almost 


completely from. aqueous. solution. but less completely from ethyl- 
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alcoholic solution. From a solution of potassium mercuric iodide, 
the activated charcoal adsorbs only mercuric iodide. G. W. R. 


Adsorption by Hydrophilic Colloids. A. Lasnirzxk1 and 
L. F. Lozs (Biochem. Z., 1924, 146, 96—107).—The adsorption of 
butyric and isovaleric acids by starch and gelatin sols has been 
determined by measuring the decrement in the lowering of surface 
tension, using the drop method of Rona and Michaelis. At room 
temperature and at 36°, the Freundlich equation applies, whilst at 


0° adsorption is markedly lowered or is completely arrested. 


Surface Tension of Saponin Solutions. H. Wastt (Biochem. 
Z., 1924, 146, 376—379).—An investigation of the effect of dilute 
acid and alkali in altering the surface tension of solutions of various 
saponins. In acid solution, the surface tension of Merck saponin 
is diminished; in alkaline solution, it is slightly increased; whilst 
primula saponin shows a marked increase in acid solution and a 
slight diminution in the presence of alkali. Digitonin and sapindus 
saponins behave similarly to Merck saponin, whilst others resemble 
primula saponin; chestnut saponin is relatively little influenced 
by acid. J. P. 


Forces at Phase Boundaries and the Adsorption at the 
Surface of Separation between Air and a Solution of an 
Inorganic Electrolyte. A. FrumxKin (Z. physikal. Chem., 1924, 
109, 34—48).—A cell made up as follows: Calomel electrode| 
Saturated KCl soln.jSoln. of electe. AjAir|0-01N H,SO, soln.| 
Saturated KCl soln.|Calomel electrode, has been found, after 
correction for diffusion potentials, to possess an Z.M.F. which, in 
some cases, is only a few millivolts, but in others may reach nearly 
100 millivolts. One of the two solutions in contact with air is 
allowed to run down the inside wall of a wide tube, whilst the 
other passes from a fine capillary down the centre of the tube. 
The magnitude of the potential difference is unaffected by the 
velocity of flow of the two streams, by a reversal of their positions, 
or by the nature of the gas separating them. It depends, however, 
on the concentration of the solution and on the nature of the 
anion, but very little on the cation. The surface of the solution 
becomes negatively charged. Acids produce a much stronger charge 
than the corresponding salts. ' 

It has been shown that, since the surface tension of water is 
raised by salts, the concentration at the surface must be less than 
in the interior of the solution. The change in surface tension may 
therefore be used as a measure of the surface concentration. Thus 
the larger the relative concentration of electrolyte at the surface, 
the larger is the negative potential. The ions appear to be more 
strongly adsorbed at the surface the less their tendency to hydrate. 
For that reason bivalent ions produce, in general, a much smaller 
charge than univalent anions. This also probably explains why 
the anion is adsorbed, or orientated towards the surface, thus 
producing a negative charge, rather than the cation. 
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The salts which most strongly increase the surface tension of the 
water produce a slight positive charge in concentrated solutions. 
This cannot be ascribed to cation adsorption. Ammonia, in 
common with the aliphatic amines, produces a strong positive 
charge which is attributable to the adsorption of the ammonia at 
the surface of the solution, and to the lowering of the surface tension 
of the water. The formation of complexes appears to favour the 
adsorption of the anion, since the charge at the surface of a cadmium 
iodide or a zinc chloride solution is above the average for iodides 
and chlorides. M. 8. B. 


Plasticity. I. O. Rurr.—(See ii, 492.) 


Ionisation of Gases during Chemical Reactions. A. PINkuS 
(J. Chim. physique, 1924, 21, 71—77).—A discussion of the work 
of Brewer and Daniels (A., 1923, ii, 721) and of the author’s 
earlier work (cf. A., 1918, ii, 286; 1921, ii, 368, 369). The author’s 
failure to detect ionisation in the reaction between nitric oxide and 
oxygen is attributed to the small quantities of gases used in the 
static method, and to the fact that the arrangement of the electrode 
enabled the greater number of the ions produced to ee —— 


Irreversible Reduction of Organic Compounds. I. The 
Relation between apparent Reduction Potential and 
Hydrogen-ion Concentration. J. B. Conant and R. E. Lutz 
(J. Amer. Chem. Soc., 1924, 46, 1254—1267).—The “ apparent 
reduction potential ’ of a compound, which is reduced irreversibly 
by a soluble reducing agent, may be defined as the potential at 
which the substance begins to show reduction. The oxidation— 
reduction potentials of a series of reducing agents in 0-002M solu- 
tion, one-half being in the oxidised, the other in the reduced, state, 
were compared with the normal hydrogen electrode in buffer 
solutions of pg from 0-76 to 12-7 at 24°, and the substances to be 
investigated were added, the occurrence of reduction being evidenced 
by an immediate rise in potential. The reducing agents employed 
and the oxidation—reduction potentials in solution of py 0-76 were 
as follows: 1:4-naphthaquinone, 0-426; chloroanilic acid, 0-375; 
(methylene-blue); sulphonated thioindigo scarlet, 0-320; sulphon- 
ated alizarin-indigo, 0-315 ; sulphonated Ciba scarlet, 0-275; ‘‘ indigo- 
disulphonate,” 0-250; anthraquinone-1 : 5-disulphonate,” 0-194; 
“ anthraquinone-2 : 7-disulphonate,”’ 0-184 ; ‘‘ anthraquinone-2 : 6-di- 
sulphonate,” 0-183 ; ‘‘ anthraquinone-2-sulphonate,” 0-142 ; sulphon- 
ated naphthanthraquinone, 0-180; and titanium chloride, 0-020. 

e apparent reduction potentials of substances, investigated in 
the same buffer solution, were as follows : sodium m-nitrobenzene- 
sulphonate, m-nitrobenzoic acid, m-nitrophenol, and p-nitrophenyl- 
acetic acid, +0-06; benzoylacrylic acid, +0-08; 2 : 4-dinitrobenzoic 
acid, +-0-23 ; “‘dinitro-«-naphtholsulphonate” and picric acid, +-0-26 ; 
and orange II, +0-35 volt. The values obtained decrease with 
decrease in hydrogen-ion concentration. The effect of rise in 
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temperature is slight but definitely positive, and may be the cause 
of the temperature coefficients of the irteversible reduction pro- 
cesses. Catalysts had no effect on the rates of reduction. The 
results obtained accord with the assumption that the controlling 
factor in the reduction process is the reversible addition of both 
hydrogen ions and electrons, followed by some 


Change of Volume accompanying Formation of Compounds. 
F, Eprnram (Helv. Chim. Acta, 1924, 7, 474—485; cf. this vol., 
ii, 315).—The percentage contraction accompanying the formation 
of salts of benzenesulphonic and 1- and 2-naphthalenesulphonic 
acids from their elements is, within small limits, independent of 
the metal, but varies with the acid radical. A striking regularity 
is shown by the percentage contractions in the formation of the 
alkyl (methyl to amyl) esters of the fatty acids (formic to valeric), 
whereas the molecular volume differences obtained by Kopp’s 
method vary in an irregular manner. In these calculations, the 
atomic volumes used are C 3-4, H 14-4, O 13-33. The percentage 
eontraetion in the formation of the halogen-substituted paraffin 
compounds is constant when the atomie volumes of the halogens 
are taken as Cl 40, Br 50, I 53 instead of the usual Cl 22-8, Br 27:1, 
I 34-25. Kopp’s atomic volumes are criticised on the ground that 
they take no account of the contraction which occurs when com- 
bination takes place. Regularities in the percentage contraction 
are found in some groups of minerals; in others there are irregular- 
ities which are not yet accounted for. E. H. R. 


Dyeing Processes. I. Fixation of Acid Wool Dyes of the 
Type of Orange II. P. Rueerr and A. Fiscnrr (Helv. Chim. 
Acta, 1924, 7, 496—507).—The relative importance of solubility of 
the dye and affinity of the fibre for the dye is illustrated by experi- 
ments on the rate of absorption of mono-, di-, tri-, and tetra- 
sulphonic acids of benzeneazo-§-naphthol by wool from the dye- 
bath. In presence of excess of sulphuric acid, as in the normal 
dyeing process, the monosulphonie acid is absorbed most, and the 
tetrasulphonic acid least rapidly ; this is due to the greater influence 
of the sulphuric acid in lowering the solubility of the monosulphonic 
acid. When equilibrium is reached, however, the tetra- and tri- 
sulphonic acids are absorbed more completely than the di- and 
mono-sulphonic acids on account of their greater affinity for the 
fibre. When no excess of sulphuric acid is used, affinity only 
comes into play, and the rate of absorption at all stages increases 


with the number of sulphonic acid groups. ([Cf. B., 


Dyeing Processes. III. Fixation of some Substantive 
Cotton Dyes. P. Ruaari and A. Fisont1 (Helv. Chim. Acta, 
1924, 7, 514—517).—Measurements of the rate of absorption of 
certain substantive dyes by cotton show that the rate of dyeing 
varies inversely as the solubility of the dye in water. Addition 
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of alcohol to a solution of chrysophenine increases the solubility 
and retards the rate of dyeing, whilst it lowers the solubility of 
some other dyes and increases the rate of dyeing. The addition 
of sodium sulphate or carbonate diminishes the rate of dyeing but 
leads to a better exhaustion of the dye-bath. [Cf. B., 1924, 554.] 

: E. H. R. 


Equilibrium between Fused Metals and Salts. II. R. 
LorEeNnz.—(See ii, 485.) 


Electronic Theory and Heats of Formation of Salts. R. 
AUDUBERT (Compt. rend., 1924, 178, 1814—1816).—The heats of 
formation of salts are given within 5% by the formula Q= 
A(b/m?—a/n?), where A is a general constant, a and 6 depend on 
the atomic number and valency of the cation and anion, respectively, 
and m and ” are whole numbers characteristic of the elements 
composing them. 

The formation of a cation must be endothermic, but this does 
not appear in tables of observed values, since these are calculated 
from an arbitrary zero. The true energy of ionisation of silver is 
calculated from the dimensions of the known face-centred cubic 
lattice to be —88-3 kg.-cal. per equivalent in place of the value —25-3 
given in the tables. The addition of —63 kg.-cal. to all cations 
is therefore necessary. All these values are then negative, increasing 
with the electronegativity of the metal and agreeing within 4 or 
5% with the calculated value g=Aa/n*. A quantity +63 kg.-cal. 
is to be added to the values for anions, which are then all positive 
and given by g=Ab/m?. G. M. B. 


Calorimetry of Saturated Fluids. N.S. Osporne (J. Opt. 
Soc. Amer., 1924, 8, 519—540)—Calorimetric measurements, 
combined with temperature and pressure observations, on saturated 
fluids (liquid and vapour phases always present), permit most of 
the important thermal Lats pedo of the body to be evaluated. 
Refinements of experimental methods are discussed. 8. B. 


Surface Actions and the Law of Distribution of Molecular 
Velocities. C. E. Guys (J. Chim. physique, 1924, 24, 15—24).— 
In gaseous systems molecular dissociation may be produced by the 
collision of molecules either with one another or with the boundary 
surface of any solid in contact with the gas. For dissociation, the 
normal components of the velocities must exceed a certain minimum 
value vp. If perfect elasticity is assumed during the collision of a 
molecule with the surface, an application of the Maxwell law of 
distribution of molecular velocities indicates: (1) that in the 
collision of a molecule with the boundary surface, the chance of 
dissociation occurring is much greater than in a collision between 
two molecules, and (2) that, in unit time, the absolute number of 
collisions with unit area of the surface which result in dissociation, 
may be greater than the absolute number of collisions between 
molecules which result in dissociation, in unit volume. This effect 
18 greatest when v, is large, i.c., when the molecule is stable. This 
provides a general explanation of the catalytic action of surfaces, 
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the specific action of different surfaces being affected by physical 
conditions such as porosity, and by the fact that with some surfaces 
the collisions are not perfectly elastic. The smaller the elasticity, 
the less will be the dissociating effect of collisions with the surface, 
so that, if the elasticity is sufficiently small, the surface may have 
no catalytic action at all. If arbitrary values are given to vg so as 
to give a reasonable time for the dissociation of 1 c.c. of gas, it is 
possible by application of the distribution law to calculate approxi- 
mately the temperature coefficient of the velocity of the Fe gy 


Catalysis. XVII. Temperature Coefficients of some 
Reactions in the Light and in the Dark. R. C. Banerrui and 
N. R. Duar (Z. anorg. Chem., 1924, 134, 172—190).—Temperature 
coefficients (c=K;,1,,/K;) have been determined for a number 
of reactions in the light (cz) and in the dark (cp) as follows : decom- 
position of trichloroacetic acid in aqueous solution into chloroform 
and carbon dioxide (80° to 90°) cp 4-28, cz 3-6; oxidation of sodium 
nitrite with iodine (50° to 60°) cp 2-5, cz 1-4; inversion of sucrose 
(30° to 40°) cp 3-82, cz 2-78; oxidation of neutral ferrous sulphate 
with iodine (17-5° to 27-5°) ep 3-45, ce, 2-0; oxidation of oxalic 
acid with iodic acid (59° to 69°) cp 2-98, cz, 2-2—2-5; oxidation 
of oxalic acid with chromic acid in the presence of manganous 
sulphate and sulphuric acid (0° to 25°) cp 2-98; oxidation of oxalic 
acid with permanganate (0° to 20°) ¢ 3-23. The last three reactions 
appear, at any rate in the dark, to be unimolecular, the first in 
respect to iodic acid, the second to oxalic acid, and the third to 
permanganate, each being of zero order with respect to the other 
reacting substance. The values of the velocity coefficient for the 
above reactions are all many times those calculated from Dushman’s 
equation (A., 1921, ii, 315), and it is suggested that this is due to 
catalytic effects. A. R. P. 


Activation by Iron of Charcoals containing Nitrogen. 
O. WarBure and W. BREerexp (Biochem. Z., 1924, 145, 461—480).— 
Hydrogen cyanide inhibits the oxidation of leucine by oxygen in the 

resence of blood charcoal but does not influence its Aiception. 


ugar charcoal is not specifically affected by ware en cyanide, 


whilst a sugar charcoal containing silica (pre by fusion in the 
presence of potassium silicate) adsorbs leucine as well as sugar 
charcoal, but does not catalyse its oxidation, nor is it activated by 
the addition of iron, a result which is ascribed to the formation of 
iron silicate. Charcoal prepared from dried blood containing added 
silicate is active, as also is that from sugar containing silica to which 
hemin has been added. The oxidative activity of such charcoals 
increases with increase in the amount of hemin, the most active 
preparations being obtained from pure hemin alone. These 
preparations are seven to ten times as active as technical blood 
charcoal, but are much less active adsorbents. The oxidative 
activity calculated on the basis of adsorption is 100—300 times that 
of blood charcoal. Active charcoals are also obtained from dyestuffs 
containing nitrogen, such as induline, safranine, neutral-red, and 
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Bismarck-brown, containing 0-1—0-2°%, of iron as an impurity. 
When the pure dyestuffs are used, the charcoal obtained is much less 
active, but its activity may be increased by the addition of iron. 
Charcoals prepared from nitrogen-free compounds cannot be 
activated by the addition of iron. It is concluded that the capacity 
of blood charcoal to oxidise amino-acids in the presence of oxygen 
is due to the catalytic activity of iron attached to nitrogen, and is 
not dependent on the adsorbent power of the charcoal. J.P. 


Poisoning of Nickel Catalysts. F. Worrr (J. pr. Chem., 
1924, [ii], 107, 159—164).—The catalytic activity of reduced nickel 
in the reduction of cinnamic acid is depressed by the presence of 
ferric or nickel hydroxide; it falls at first rapidly, then more slowly, 
the rate being determined by the amount of “ clogging ” substance 
present. It is supposed that the catalyst is not homogeneous 
but that parts, being more porous, are more active and at the same 
time more sensitive to foreign substances. With asoluble substance 
such as potassium ferrocyanide, it is supposed that the ferrocyanide 
ion is adsorbed; a sharp kink is again shown on the curve activity/ 
concentration. This indicates the point at which the whole surface 
of the catalyst is covered by an adsorbed film. W.A.S. 


Active Agents in Luminescent Fluorspars and in Corundum 
and Spinel. T.Tanaxa (J. Opt. Soc. Amer., 1924, 8, 501—510.)— 
Samarium is the active agent in the cathodo-luminescence of most 
samples of fluorspar. Other rare earths and also thallium are 
occasionally active. Chromium is the principal agent in corundum, 
and manganese in artificial ruby and spinel. . B. 


Photochemical Hydrolysis of [Aqueous Solutions of] 
Monochloro- and Monobromo-acetic Acids and the Einstein 
Law. E. Rupspera (Z. Physik, 1924, 24, 247—263).—An 
experimental investigation of the hydrolysis of monochloroacetic 
and monobromoacetic acids under the influence of ultra-violet 
light. The number of chlorine or bromine atoms freed by the action 
of monochromatic light was determined electrometrically. A 
concentration of chlorine or bromine ions corresponding with a 
silver deposit of 0-001 mg. could be estimated. The light energy 
absorbed was determined by a sensitive thermopile. In the case 
of both acids, the action of the light became noticeable between 
3130 and 2660 A., and the measurements were carried out for 
\=2536 A. In the case of chloroacetic acid the action follows the 
Einstein law, N=Q/hy. For monobromoacetic acid, the number of 
molecules transformed is only 0-34 of the number of quanta absorbed, 
This fraction increases as the solution changes from acid to alkaline, 

ut the increase is shown to be inconsistent with the assumption 
of a simple collision reaction between the active molecules and 
hydroxy] ions, G 


Supposed Phosphorescence in Phototropic Transform- 
ations. B. ZanELLA (Gazzetia, 1924, 54, 247—250).—The 
conclusions drawn by Gallagher from the effects produced on & 

18—2 
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hotographic plate by compounds undergoing phototropic trans- 
Socmsation (A., 1922, ii, 11) are fallacious. The two phototropic 
modifications of benzaldehyde phenylhydrazone produce exactly 
similar effects, which are due solely to the chemical action of the 
decomposition products of the. substance and not to emission of 
either light or electrons. The bright phosphorescence observed by 
Gallagher when certain phototropic substances are heated in an oven 


could not be detected. 


Physical Laws of the Formation of Ozone by the Silent 
Discharge. A. Cuassy (Compt. rend., 1924, 178, 1484—1485).— 
In the formation of ozone from pure oxygen by the silent discharge 
the ratio of the quantity of heat evolved to the quantity of ozone 
formed is constant and independent of the frequency and voltage 
of the discharge, provided the final concentration of ozone is con- 
stant. The rapidity of formation is proportional to the frequency. 
For low concentrations of ozone, the ratio of the heat evolved in 
calories to the volume of oxygen transformed in c.c. at §.T.P. is 
7:04; the ratio is constant between 0° and 25°. A. B. H. 


Vacuum Evaporation of Aqueous Fluids at Low Tempera- 
ture. A. von Szent-GyGreyi (Biochem. Z., 1924, 146, 305—306).— 
A vacuum apparatus for the rapid evaporation of aqueous solutions 
is described. The solutions are p in shallow vessels on a tray 
warmed by a system of hot-water pipes, whilst the inner surface of 
the jacket of the apparatus, which is packed with a mixture of salt 
and ice, serves to condense the evaporated water. a. &. 


All-metal High Vacuum Pump System. I. Backuurst and 
G. W. C. Kaye (Phil. Mag., 1924, [vi], 47, 918—929).—An all-steel 
mercury vapour jet pump working against a fore-vacuum of 4 mm. 
from an oil piston pump provides a fore-vacuum of 0-001 mm. for a 
mercury vapour condensation pump of the Langmuir type designed 
to give rapid working and to attain a vacuum of less than 10° mm. 
The volume of vapour removed is 300 c.c./sec. at pressures above 
0-03 mm. but increases rapidly as the pressure falls and below 
0-0015 mm. is constant at 6000 c.c./sec. Temperature control is not 
critical and the system requires little or no attention when running. 
A short résumé of existing vacuum pumps is given and a biblio- 
graphy is appended. 8. 8. 

A Metal Annular-jet Vacuum Pump. I. Bacxuurst and 
G. W.C. Kaye (Phil. Mag., 1924, [vi], 47, 1016—1020).—The mercury 
vapour jet pump previously described (see preceding abstract) 18 
difficult to construct owing to the welded joints. A new type of 
pump has therefore been devised the outer wall of which consists 
of one piece of seamless steel tube closed by screwed caps which are 
made gas-tight by copper or nickel plating. When the upper cap 
is removed the inner parts can readily be removed for cleaning and 
adjustment. The mercury vapour ascends from the boiler through 
a central tube, strikes a deflector and passes through an annular jet 
formed by the rim of the deflector and an adjustable sleeve. The 
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position of the deflector can also be varied to enable the pump to 
work as efficiently as possible over the desired pressure range. The 
pump will readily produce a vacuum of 105mm. working against a 
back pressure of 1 mm. or less. The speed of working is high, 
varying from 1000 to 7000 c.c./sec., depending on the back pressure 
and upon the pressure in the vessel to be exhausted. S. 8. 


Simple Electric Thermo-regulator. S.C. Braprorp (Bio- 
chem. J., 1924, 18, 381—383). 


Dilatometer for Use with Very Unstable Compounds. 
J. Hume (Chem. News, 1924, 128, 360).—The dilatometer was 
designed for use with substances which had to be kept at 0° until the 
experiment was begun. It consists of a U-tube, which forms the 
bulb of the dilatometer, one end being sealed to a capillary tube, the 
other connected through a stop-cock with a funnel. Liquid and 
crystals were placed in the funnel, the crystals allowed to settle, and 
the stop-cock was opened to fill the dilatometer. Such an instru- 
ment was found to overcome all the difficulties met with in the use 
of the ordinary dilatometer. G. 8. 


Modification of the Washburn-Cottrell [Ebullioscopic | 
Apparatus. W. SwienTosLawskI, J. WASZKOSIENRENSKI, and 
W. Romet (Bull. Soc. chim., 1924, [iv], 35, 542—545).—The bulb of 
the Beckmann thermometer is placed between the forks of a Y-tube, 
the funnel-shaped bottom of which is immersed in the liquid. The 
thermometer and forks are surrounded by a glass tube. On boiling 
the liquid, a portion is drawn up the Y-tube and is thrown on to the 
bulb of the thermometer from the ends of the forks. [Cf. A., 1919, 
ii, 447.] 5. 


Fractionation Device for Distillation under Reduced 
Pressure. E. AnpR& (Bull. Soc. chim., 1924, [iv], 35, 647—648). 


Mercury Seals on Ground Joints in Horizontal or Inverted 
Positions. J. A. Carrotn (Nature, 1924, 113, 858).—An 
adherent film is obtained by running the mercury over a thick 
solution of celluloid or collodion in amy] acetate. A. A. E. 


Inorganic Chemistry. 


Chemico-physical Calculations relating to the Degree of 
Dissociation of the Dissolved Substances in Mineral Waters. 
C. Portezza (Annali Chim. Appl., 1924, 44, 128—154).—Methods 
are given for calculating the mean degree of dissociation of the 
dissolved matter of mineral waters from the electrical conductivity, 
the rise in boiling point, or the depression of the freezing point (cf. 
Hintz and Griinhut, A., 1908, ii, 1075). 
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Activity of Hydrogen Ion in Aqueous Solutions of Hydrogen 
Fluoride. W. F. K. Wynne-Jones and L. J. Hupizston 
(J. Chem. Soc., 1924, 125, 1031—1035).—Measurements of the 
E.M.F. of the cell H,|HF|KCl(sat.),HgCl|Hg were made using 
varying strengths of hydrofluoric acid. The results indicate that 
the values of the activity of the hydrogen ion and its concentra- 
tion agree, within the limits of experimental error, in hydrofluoric 
acid solutions weaker than 0-4N, but that in more strongly acid 
solutions the value of the activity of the hydrogen ion is greater 
than its concentration. wey 


Thermal Formation of Ozone. E. H. Rimsenretp and 
M. Besa (Z. anorg, Chem., 1924, 133, 245—262).—The equilibrium 
between oxygen and ozone at high temperatures has been examined 
by analysis of the gases left after explosion of various ozone—oxygen 
mixtures. Mixtures containing less than 37% by volume of ozone 
give a theoretical explosion temperature of 2130° Abs.; after 
explosion, the amount of ozone is below the limit of analytical 
detection, which was found to be 2 x 10°*% by volume, using starch- 
iodide paper. Mixtures containing 45—94% of ozone, giving 
maximum explosion temperatures of 2385—3175° Abs., give after 
explosion a gas containing from 2 x 10-6 to 1x 10% of ozone, inde- 
pendent of the original concentration of ozone. The Nernst 
theorem indicates a final ozone concentration of 4:2x10%%, if 
pure ozone be exploded at constant volume. The results indicate 
that thermal formation of ozone cannot have been observed by 
previous workers. 8.1. L. 


Constitution of the Thionic Acids. I. Voorn (Chem. News, 
1924, 128, 325—327, 342—345).—The following formule are pro- 
posed as representing the known reactions of the acids: trithionic 
acid, tetrathionic acid, ; 
pentathionic acid, H-S,-SO,0-S‘SO,OH. The evidence in support 
of these formule is as follows: two atoms of sulphur in the penta- 
thionates are essentially different from the other three as they 
may be removed successively or together and the residue of the 
molecule (trithionic acid) can exist alone or unite with sulphur 
to form first tetra- then penta-thionic acid; 1 mol. of penta- 
thionic acid liberates 2 atoms of sulphur when treated with bromine ; 
tetrathionic acid is fairly stable and behaves in an analogous manner 
to persulphuric acid, its oxygen analogue, t.e., it readily sulphurises 
substances such as sulphites and cyanides. These formule also 
account for the presence of bivalent sulphur, the strong acidity of 


the acids, and for the fact that they do not form —s =. 


. Formation and Decomposition of Polythionates. EF. 
Josepuy (Z. anorg. Chem., 1924, 135, 21—41)—A new method of 
formation of pentathionic acid is the action of sulphur dioxide 
on sulphur in water, (a) 5S+5S0,+2H,0=2H,8,0,. Sulphur 
also produces pentathionate and tetrathionate by action on tr'!- 
thionate. In Wackenroder’s solution, tetrathionic acid is formed 
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directly, (6) 380,+H,S=H,S,0,, whilst the sulphur formed, 
SO,+2H,S=3S+2H,0, reacts also with the sulphur dioxide 
mg to equation (a). Pentathionic acid is similarly formed 
in the decomposition of thiosulphates by acids, by reaction (a) 
between the iq nnd and sulphur dioxide formed. These reactions 
explain all the hitherto observed cases of formation of polythionic 
acids without assuming hypothetical intermediate products; no 
indications of new sulphur compounds were observed. 

Trithionic acid is the least stable of these acids, tetrathionic the 
most stable. Decomposition occurs according to the equations 
8,0,” —> 8,0,”+S; 8,0,” —> 8,0,”+8; 8,0,” —> 80,”+ 
SO,+8; at 100°, the formation of tetrathionic acid by Wacken 
roder’s reaction is reversed, H,S,0, —> H,S+3S0,. The methods 
of analysis of mixtures of the polythionic acids adopted for the 
work are given in detail. 8. I. L. 
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Peroxidation of Nitric Oxide. III. Increase in beciger | 
of Peroxidation of Nitric Oxide at Low Temperatures. E. 
Bringer, W. Pretrrer, and G. Maret (J. Chim. physique, 1924, 
21, 25—44; cf. A., 1923, ii, 485).—The action between nitric oxide 
and oxygen has been studied at temperatures from +-75° to —193°, 
the gases being diluted with nitrogen to prevent the reaction being 
too rapid for accurate measurement. The reaction is expressed 
by the equation 2NO+0, == 2N0,, and is of the third order, 
but in the presence of a large excess of oxygen may be considered 
as of the second order. Some nitrogen trioxide is also formed : 
NO+NO, == N,0,. The velocity of reaction increases greatly 
as the temperature is lowered, particularly at very low temperatures. 
The temperature coefficient of the velocity constant (defined as 
the ratio of the velocity constants at two temperatures differing 
by 10°) decreases from 0-96 at 70° to 0-85 at —180°, in contrast to 
the values of 2—-3 for ordinary reactions. The results obtained 
have been used to calculate the absolute and relative velocity 
constants, the temperature coefficients, and the times of half 
reaction, W. H.-R. 


Peroxidation of Nitric Oxide. IV. Action of Low Tem- 
peratures and of Certain Catalysts on the Gases of the 
Nitrifying Arc. E. Briner, W. Prerrrer, and G. Mater (J. 
Chim. physique, 1924, 24, 45—50; cf. preceding abstract)—A 
current of air was passed through an electric are maintained between 
copper electrodes. The gases leaving the arc, containing about 
2% of nitric oxide, were cooled rapidly to temperatures from + 100° 
to —120°, and then passed through oxidation vessels in which the 
extent of oxidation of the nitric oxide was studied. The oxidation 
of nitric oxide is greatly facilitated by the cooling of the gases, 
particularly if the cooling takes place immediately the gases leave 
the arc. Charcoal, glass wool, and platinised asbestos have no 
appreciable catalytic effect on the reaction, in contradiction to the 
results of Burdick (A., 1922, ii, 272), which are considered to have 
been affected by the presence of moisture. W. H.-R. 


| 

| 
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— Spectrum of Phosphorus. M. O. Satrmarsu.—(See ii, 


Reaction between Phosphorous Acid and Mercuric Chloride. 
A. D. Mrrcnext (J. Chem. Soc., 1924, 125, 1013—1030).—The 
interaction of phosphorous acid and mercuric chloride is controlled 
to a large extent by the reversible change which phosphorous acid 
itself undergoes (cf. Mitchell, T., 1920, 117, 1324). In the absence 
of chlorine ions other than those supplied by the mercuric chloride 
itself, the normal form of phosphorous acid plays the greatest part 
in the reduction of the mercuric chloride until such a point that the 
accumulation of chloride ions reduces the reaction : HgCl’-++H,P0, 
(normal)-+-H,O0—=H,PO,+-Hg+2H’°+Cl’, to a lower order of magni- 
tude. When sufficient chlorine ions are present either initially 
or during the course of the reaction, the second form of phosphorous 
acid is responsible for the greater part of the reaction. If the 
hydrogen-ion concentration of the solution is very low, e.g., in the 
presence of sodium acetate, the reaction takes place very rapidly, 
more than 96% of the theoretical mercurous chloride being formed 
in 9 minutes instead of the 24 hours required in 0-1 N-acid solutions. 
There is also some evidence of the formation of see os _ 

A. R. P. 


Spectra of Stripped Boron Atom (B™). I. 8. Bowen and 
R. A. Mirt1xan.—(See ii, 437.) 


Band Spectra of Boron Nitride and Oxide. W. JEvons.— 
(See ii, 438.) 


Reaction between Boron Nitride and Various Metallic 
Oxides. U. Snorer and E. (Annali Chim. Appl., 
1924, 14, 113—123).—-Particulars are given of the yields of nitric 
oxide obtained by passing air over mixtures of boron nitride with 
varying proportions of a number of different oxides and mixtures 
of oxides (cf. A., 1922, ii, 564). With ferric oxide containing a 
small proportion of bismuth oxide or antimony oxide, as much as 
79°%, of nitric oxide is obtained. T. H. P. 


Spectrum of Silicon Tetrafluoride. (. PortEzza.—(See ii, 
436.) 


Absorption Spectra of Coloured Glass. P. P. FEpori£rFF 
[with A. von LEBEDEV] (Z. anorg. Chem., 1924, 134, 87—101).— 
The influence of the replacement of one alkali metal by another on 
the variation in colour of glasses of the composition R,O,PbO,5Si0, 
is investigated. Absorption curves in the visible and ultra-violet 
region and also a number of absorption spectra photographs in 
the ultra-violet region, are given. With increase of the atomic 
weight of the alkali metal, the colour of the glass moves from the 
red to violet. This is clearly shown by the addition of the oxides, 
FeO(Fe,0,), CoO, NiO, and MnO,, less clearly by CuO on account 
of the much less colour intensity of the glass, whilst with Cr,0; 
and UO, the colour of the glass is so feeble that the substitution 


Reg a : 
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of one alkali metal for another scarcely influences the colour. The 
substitution of alkaline-earths in a glass of composition 
Na,0,RO,5Si0,, 

as indicated by a few experiments, shows a similar but much less 
marked influence on the colour with the colouring oxides CoO, 
NiO, and CuO. In a sodium or potassium glass, in passing from 
iron to nickel the colour moves from red to violet, whilst in the case 
of a lithium glass no such change was observed. J.B. F. 


Preparation of Persilicates. A. H. ERDENBRECHER (Chem.- 
Ztg., 1924, 48, 310—311).—Anhydrous or crystalline sodium meta- 
silicate when triturated with 82° hydrogen peroxide in the presence 
of alcohol or ether, yields a porous mass containing up to 15-5% 
of active oxygen. On treating this mass with water, a certain 
amount of silicic acid is precipitated, but redissolves on warming 
the mixture. The substance absorbs moisture and carbon dioxide 
from the air with the liberation of oxygen, and evolves water and 
oxygen when heated. A. R. P. 


Action of Nitrogen on Silicon obtained from Cooled Molten 
Aluminium. H. Funx (Z. anorg. Chem., 1924, 133, 67—72).— 
The finely-divided silicon obtained by cooling a 10% solution of 
that element in molten aluminium forms the nitride, Si,N,, after 
heating for 10 minutes at 1450° in a current of nitrogen; crystalline 
silicon requires several hours’ heating (Weiss and Engelhardt, A., 
1910, ii, 122). 


Silicon Analogue of Calcium Cyanamide. L. W6u er and 
0. Bock (Z. anorg. Chem., 1924, 134, 221—250).—When nitrogen 
is passed over calcium disilicide heated at 1150° a grey mass con- 
taining about 22-5% of nitrogen is formed. This consists princi- 
pally of calcium silicocyanamide, calcium silicocyanide, and 
elementary silicon, formed thus: 2CaSi,+2N,—CaSiN,+Si+ 
Ca(SiN),, together with small quantities of calcium nitride, Ca,No, 
and silicon nitride, Si,N,. Under similar conditions, calcium mono- 
silicide yields first an intermediate product, Ca,Si,+-N,—Ca,Si,No, 
then calcium silicocyanamide, Ca,Si,N,+N,=2CaSiN,, but a 
considerable portion of the monosilicide is transformed into disilicide 
and calcium during the heating. Neither calcium silicocyanamide 
nor the substance Ca,Si,N, could be isolated from the reaction 
product, but both substances dissolved in hydrochloric acid with- 
out separation of silica. Calcium silicocyanide is insoluble in 
hydrochloric acid, but soluble in a mixture of hydrofluoric and 
sulphuric acids, to which it yields its nitrogen as ammonium salt. 
The rate of absorption of nitrogen by calcium disilicide is greatly 
accelerated by addition of calcium chloride or of less than 5% of 
calcium fluoride to the reaction mixture and takes place at tem- 
peratures as low as 850° in the presence of these catalysts. In the 
presence of 50% of calcium chloride, a mixture of lime and ferro- 
silicon containing 90% Si absorbs 20-7% of nitrogen at 1050° to 
1100° forming calcium silicocyanamide and calcium metasilicate. 
Barium oxide and magnesia under similar conditions give analogous 
products, A. 

18 
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Transformation of the Diamond. G. FriepE. and G. 
RiBauD (Compt. rend., 1924, 178, 1126—1129).—When the diamond 
is heated at 1500°, superficial blackening occurs; this surface layer 
may be removed by heating in the oxidising flame; it appears to 
contain only a small proportion of graphite, Above 1800°, trans- 
formation into graphite occurs more rapidly; this was observed 
at various temperatures up to 1885°, above which the substance 
disintegrates into small fragments. At higher temperatures, 
diamond is unstable and rapidly changes into graphite; the change 
apparently begins at the surface and may thus be influenced by 
the surrounding medium. The theoretical aspect of the bire- 
fringence of diamond and its formation in nature is discussed in 
the light of the foregoing observations. H, J. E. 


Adsorption. II. Determination of the Adsorption of 
Gases from Gas Mixtures [by Wood Charcoal]. R. Lorenz 
and E. Wiepsravuck (Z. anorg. Chem., 1924, 134, 251—264).— 
The apparatus used consists essentially of two gasometers of a 
capacity of 60 litres connected in porulicl with a drying apparatus, 
pressure regulator, adsorption tubes, smaller gasometers for 
measuring the volume and pressure of the issuing gases, and a 
vacuum pump. Before and after the absorption tubes, by-passes 
allow a sample of the gas to be withdrawn for analysis. During 
adsorption the tubes are immersed in a freezing mixture, and when 
the adsorbed gas is to be removed from the charcoal the cooling 
apparatus is replaced by an electrically heated tube furnace. An 
account is given of some experiments carried out to show the 
reproducibility of the results on gas mixtures containing two or 
more of the following gases: oxygen, nitrogen, hydrogen, and 
carbon dioxide. For fuller details, the must be 

A. BR. P. 


Adsorption. III. Reversal during the Adsorption of 
Carbon Dioxide and Hydrogen by Wood Charcoal. R. 
Lorenz and E, WiepBRAUCK (Z. anorg. Chem., 1924, 135, 42—48). 
—When a mixture containing 5% of carbon dioxide and 95% of 
hydrogen is passed over wood charcoal, the volume of hydrogen 
adsorbed per unit of time is fairly constant, whilst the volume of 
carbon dioxide is at first smaller, but rises continuously to a value 
nearly double that of the hydrogen. Whereas of the total adsorbed 
the proportion of hydrogen is at first more than 80% and then falls 
rapidly, that of carbon dioxide is at first under 10% and then rises 
rapidly. Alteration of temperature does not much alter the relative 
adsorption, 8. I. L. 


enic Formation of Carbonyl Chloride. E. BrzsaiskI 
(Z. angew. Chem., 1924, 37, 314—317).—In the presence of copper 
oxide or many anhydrous metallic chlorides, carbon tetrachloride 
and air yield varying quantities of carbonyl chloride at temperatures 
between 120° and 750°, With ferric chloride, a maximum yield 
of 25% is obtained at 250°, whilst with thorium chloride the 
yield is 8% and with ferrous chloride 11% at 450°. In the absence 
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of a catalyst, the yield is 3% at 600° and 6% at 750°; both these 
yields are increased in the presence of coke or porous earthenware. 
Chloroform and air yield 9% of the theoretical weight of carbonyl 
chloride when passed over chlorinated copper oxide at 450°, and 
smaller yields are obtained under the same conditions from mixtures 
of air and chlorinated hydrocarbons of the ethylene ri + sa 
series, 


Decomposition of Carbon Disulphide by Ultra-violet Rays. 
G. Bruxat and M. PaurHenter.—(See ii, 439.) 


Preparation of Thiccarbonyl Chloride. II. R. pr Fazr 
(Gazzetta, 1924, 54, 251—254; cf. A., 1923, ii, 411).—When carbon 
tetrachloride and sulphur are heated together in a sealed tube at 
200°, traces of jo asa chloride and sulphur chloride are formed, 
the yield of the former being somewhat greater, although still small, 
if a little iodine or powdered iron is present. Ferrous sulphide and 
carbon tetrachloride do not react at temperatures below 100°, 
but give thiocarbonyl chloride either in presence of iodine or if 
the reaction is effected at 150° in a sealed tube. None of these 
methods gives yields of thiocarbonyl chloride of any practical 
value. 


Explanation of Cold-working on the Basis of Electrical 
Measurements. W. Geiss and J. A. M. van Lizmpt (Z. anorg. 


Chem., 1924, 133, 107—112).—Experiments on the effect of stretch- 
ing and compression on the conductivity of metals (cf. Heyn and 
Bauer, Int. Z. Metallographie, 1911, 1, 16; Bridgman, Physical 
Rev., 1921, 17, 161) show that small changes in atomic distances 
are insufficient to account for the variations in the electrical con- 
ductivity of pure metals caused by cold-drawing (cf. A., 1923, ii, 
866). It is suggested that cold-drawing may induce anisotropy 
in the crystallite, although experiment shows that any such change 
must be confined to the surface of the individual te . 


Chemical Kinetics of the Solution of Alkali and Alkaline- 
earth Metal Amalgams in Acids. W. FRAENKEL and H. 
(Z. anorg. Chem., 1924, 133, 153—175).—The velocity of solution 
is the same under suitable conditions; stirring must be efficient, 
but the rate of stirring has very little effect on the reaction velocity, 
and the reaction proceeds directly with no induction period. The 
velocity of solution of the completely fluid amalgams of the alkaline- 
earth metals corresponds with a reaction of the first order; amal- 
gams containing a second phase, such as the fluid amalgams of 
the alkali metals, show a linear relation between time and amount 
dissolved. The temperature coefficient is 1-51—1-24 for 10° rise 
in temperature. The influence of hydrogen-ion concentration is 
Very complicated. The velocity constants are not independent 
of the volumes of the amalgams, but increase as these become 
smaller. The potentials measured fall between the values for the 
dissolved metals and the hydrogen potential, parallelism between 
Velocity of solution and potential being observed in the series of 
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alkaline-earth metal amalgams, but not with the alkali metals. 
No relation was observed between velocity of solution and the 
coefficient of diffusion of the metal in mercury. IL. 


Insoluble Alkali Metaphosphates. P. PascaL (Compt. rend., 
1924, 178, 1541—1543).—The preparation and properties of five 
forms of insoluble alkali metaphosphates (falling into two distinct 
groups) are described. Dehydration of monosodium phosphate 
at 250° gives an insoluble metaphosphate (Maddrell’s salt) which 
does not form soluble complexes with salts of iron and uranium. 
At 505°, it passes irreversibly into a trimetaphosphate. Mono- 
potassium phosphate changes directly into the trimetaphosphate 
at 170°, and this, heated above 320°, is transformed into an insoluble 
salt mixed with a little hexametaphosphate. The viscosity of 
solutions of metaphosphates prepared by ignition of monoalkali 
phosphates and chilling the product (Kurrol’s salts) in saline solu- 
tions reveals their colloidal nature, and this property is employed 
to study the transformations caused by varying the temperature 
of ignition. Thus four interconvertible varieties are recognised. 
The colloidal character which always accompanies the crystalline 
structure disappears in the amorphous salts produced at extreme 
temperatures. J. W. B. 


Ebullioscopic Study of the Formation of Double Salts 
between Mercuric Cyanide and the Halides of the Alkali and 
Alkaline-earth Metals. F. Bourton and E. Rovyer (Compt. 
rend., 1924, 178, 1171—1174).—Ebullioscopic methods indicate 
the existence of the following double salts: Hg(CN),,KCI; 
Hg(CN),.,NH,Cl; Hg(CN),,NaCl; Hg(CN),,KBr; Hg(CN),,KI; 
Hg(CN), MgCl,; and 2Hg(CN),,BaCl,. With the exception of the 
magnesium chloride compound, all were isolated. Iodides appear 
to show a greater tendency than bromides to form such compounds 
and bromides than chlorides. H. J. E. 


Potassium Carbonate Solution and Carbon Dioxide. I. 
and II. A. Sreverts and A. Frirzscue (Z. anorg. Chem., 1924, 
133, 1—16; 17—35).—I. The value of k (~[KHCO,]?/[K,CO.]p, 
where p is the partial pressure of carbon dioxide) for the equilibrium 
between potassium carbonate, potassium hydrogen carbonate, 
and carbon dioxide in an aqueous solution 2N with respect to 
potassium, is approximately constant for a given temperature 
between 30° and 97°, but is smaller the higher the temperature. 
Similar results hold between 30° and 50° for N-solutions, When 
the potassium present as hydrogen carbonate exceeds 90°, of the 
whole, 10% higher values are found. The ratio 6/a2, where « and 
8 are the dissociation constants of the hydrogen carbonate and 
carbonate respectively, is practically independent of the potassium 
concentration, but this is not so for the carbonic acid concentra- 
tion when p=1. The degree of hydrolysis of carbon dioxide pro- 
bably varies with the nature and the concentration of the alkali 
metal. These latter influences are probably the cause of the 
differences previously observed between the behaviour of sodium 
and potassium carbonate solutions (cf. A., 1903, ii, 413). 
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If. The rate of absorption of carbon dioxide by potassium 


. carbonate solution is approximately proportional to the partial 


pressure of the gas and is decreased by increase in temperature or 
by absence of stirring. The rate is greater the lower the potassium 
concentration; this is not a viscosity effect. The amount of 
carbon dioxide absorbed at a given temperature, potassium con- 
centration, and carbon dioxide pressure is proportional to the time. 
The amount of hydrogen carbonate formed is the smaller the 
higher the concentration of the carbonate solution (cf. A., 1922, 
ii, 487). 8. K. T 


Action of Ammonia on Potassium Chlorate and the 
Replacement of Chlorine by Nascent Nitrogen. K. A. Hor- 
MANN and W. Linnmann (Ber., 1924, 57, [B], 818—S824).—Gaseous 
ammonia, mixed with air, reacts so readily with solid potassium 
chlorate that the reaction may become dangerous if the concen- 
tration of the ammonia is considerable. To secure a controlled 
reaction, therefore, the potassium chlorate is distributed over an 
excess of porous clay and the mixture is heated, generally to about 
250°, in a current of air and ammonia until reaction commences, 
after which the heating is discontinued until the initial vigour of 
the change has subsided. The course of the action is shown by 
the schemes KC1O,+2NH, —> KCI+-2N+3H,0 and KClO,+N 
— KNO,+Cl. {t is shown that the ammonia reacts directly 
with the chlorate and not with previously liberated oxygen, that 
the change occurs at the surface of the chlorate and not in the 
gaseous layer, and that nitric acid is not formed intermediately. 
Incidence of the reaction is ascribed to the relatively unsaturated 
nature of the potassium chlorate and ammonia molecules and the 
consequent possibility of the production of intermediate additive 
products (cf. A., 1913, ii, 62, 609). In confirmation of this view, 
it is shown that the saturated potassium perchlorate molecule does 
not react with ammonia at moderate temperatures and that, at 
higher temperatures, the production of nitrate is due entirely to 
the intermediate formation of potassium chlorate. H. W. 


Decomposition of Potassium Dichromate in Aqueous 
Solution. T. and G. Kusiscn (Pharm. Zentrath., 
1924, 65, 272—274).—In an attempt to discover whether dilute 
solutions of potassium dichromate contain any potassium hydrogen 
chromate, dichromate solutions were subjected to dialysis and the 
ratio of potassium to chromium in the solution below the dialyser 
was determined. In all cases, this ratio, although not constant, 
was greater than 1. Under the same conditions, chromic acid 
dialysed more quickly than potassium chromate. It is inferred 
that potassium dichromate is partly decomposed into the normal 
chromate and the trichromate in dilute aqueous solution : 
2K,Cr,0, == K,Cr0,+K,Cr,0 4p. A. R. P. 


Double Decomposition, (NH,),.B,0,+-Na,SO, — Na,B,O,+ 
(NH,),.SO,, in Aqueous Solution. "I. U. Sporat and E. 
GatLicni (Gazzetta, 1924, 54, 255—282)—The ternary system, 


Is. 
he 
ve 
ct 
te 
ch 
m. 
10- 
ite 
le 
of 
ali 
ed 
ad. 
ne 
me 
its 
od 
pt. 
ute 
A; 
a; 
he 
ar 
ds 
I. 
4, 
Ip, 
im 
te, 
to 
ire 
re. 
en 
he 
nd 
nd | 
1m 
ra- 
ro- | 
ali 
che 


ii, 478 ABSTRACTS OF CHEMICAL PAPERS. 


(NH,),B,0,-Na,B,0,-H,O, is here considered. Determinations 
have been made o the binary and ternary cryohydrates, the trans- 
formation point of borax in presence of ammonium borate, the 
solubility curves of the separate components, the isotherms for the 
temperatures 25°, 35°, 45°, 50-5°, 55°, 57°, and 65°. The principal 
numerical results are: the binary cryohydric points, ice- 
Na,B,0,,10H,O, —0-45°, and ice-(NH,),B,0,,4H,O, —1-07°; 
the ternary cryohydric point, —1-23°; the transformation point, 
Na,B,0,,10H,O-Na,B,0,,5H,O, 60°, or, in presence of 
(NH,),B,0,,4H,0, 50-55°. T. H. P. 


Double Decomposition, (NH,),.B,0,-++-Na,SO, — Na,B,O,+- 
(NH,),SO,, in Aqueous Solution. II. and E. 
GaLLicui (Gazzetta, 1924, 54, 283—297).—Results are given of an 
investigation of the ternary system, (NH,).B,0,-(NH,),S0,-H,0, 
at various temperatures. The binary cryohydric point, ice- 
(NH,).80,, is —19-05°, and the ternary cryohydric point is —19-90°. 
The system (NH,),SO,—Na,SO,-H,O was studied completely by 
Dawson (T., 1918, 113, 675). 7. P. 


Double Decomposition. (NH,),B,0,+Na,SO, — Na,B,0,+- 
(NE) in Aqueous Solution. ITI. U. E. 
and L. CApPELLINi (Gazzeita, 1924, 54, 298—321).—Data are 
given for the ternary system, Na,B,0,—-Na,SO,-H,0. The principal 
results are as follows: binary cryohydric points, ice-Na,B,0,,10H,0, 
—0-45°, and ice—Na,SO,,10H,O, —1-2°; ternary cryohydric point, 
—1-38°; transformation point, Na SO,,10H,O-Na,SO,, 32-4°, 
or, in presence of Na,B,O,,10H,O, 31-9°; transformation point, 
Na,B,0,,10H,O-—Na,B,0,,5H,O, 60°, or, in presence of Na,SO,, 
49°3°; boiling point of solution saturated with Na,SO,, 102-2°, 
with Na,B,O,,5H,O, 102-9°, and with Na,SO, and Na,B,O,,5H,0, 
104°. P. 

Double Decomposition, (NH,),B,0O,+Na,SO, — Na,B,0,-+- 
STEFANINI (Gazzetta, 1924, 54, 322—338).—By thermometric 
investigations on the quaternary system, the fundamental points 
of the system have been 


Examination of the Binary System Sodium Sulphite-Water 
by Extrapolation from the Ternary System Sulphite— 
Sulphate—-Water. N. B. Lewis and A. C. D. Riverr (J. Chem. 
Soc., 1924, 125, 1156—1162)—Hartley and Barrett’s results for 
the solubility of pure sodium sulphite below 22° are confirmed 
by extrapolation to zero sulphate of curves showing the solubility 
of sodium sulphate in solutions containing up to 10% of sulphate, 
but above this temperature quite different results are obtained, 
probably owing to the formation of mixed crystals of sulphite and 
sulphate, which, in the limiting case of zero sulphate, correspond 
with a form of sodium sulphite which is metastable to that obtained 
by these authors. This form has a transition point of 31-5°, at 
which temperature it is converted into the anhydrous salt; the 
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corresponding concentration of sulphite is 27-2%. At higher 
temperatures, the solubility diminishes in a manner similar to 
that of sodium sulphate. By evaporating dilute solutions of 
commercial sodium sulphite containing sulphate, two other curves, 
one metastable to the other, and both metastable to the solid 
contained in the solution, are obtained having transition points 
of 36° and 30% and 39° and 31-5%, of sodium sulphite, respectively. 
These results indicate that sodium sulphite and sodium sulphate 
form mixed crystals of varying stabilities, and that the sodium 
sulphite in these crystals, if it could be obtained in a pure state, 
would be metastable with respect to the pure form of sodium 
sulphite having the transition point of 22°. A. R. P. 


Miscibility of Anhydrous Sodium er: ag and Sulphate. 
N. B. Lewis and A, C. D. Rivert (J. Chem. Soc., 1924, 125, 
1162—1167).—An investigation of the system sodium sulphite— 
sodium sulphate—water at 40°, 45°, and 60° by analysing solutions 
and moist solids in equilibrium with each other shows that there 
are five solution curves and five corresponding series of mixed 
crystals of the anhydrous salts. Solutions very rich in sulphate 
yield crystals very poor in sulphite; solutions containing more 
than 10% of sulphite give crystals richer in sulphite than the 
solution. The third curve is metastable with respect to the fourth, 
the solids of which series are richer in sulphate than the solutions 
from which they are derived. A. R. P. 


Action of Heat in a Vacuum on Sodium Thiosulphate 
and Sulphite. Picon (Compt. rend., 1924, 178, 1548—1550).— 
On prolonged heating at 300° in a vacuum, hydrated sodium thio- 
sulphate loses water only. With the anhydrous salt, the main 
decomposition (which proceeds very slowly at 120° and is com- 
plete in 6 hours at 380—-385°) is into sodium sulphite and free 
sulphur, small quantities of sulphate and polysulphide also being 
formed. Above 400°, the proportion of sulphate and polysulphide 
increases until rapid heating at 600° causes almost complete decom- 
position in accordance with the equation 4Na,8,0,=3Na,S0,+- 
Na,S,. At 700° in a vacuum, sodium sulphite is rapidly converted 
into sulphate and sulphide; 4Na,SO,—3Na,S0,+Na.S. In air 
the anhydrous thiosulphate is stable at 100° for 15 days, but at 
120° slow decomposition (complete in one month) into sulphate 
and sulphur dioxide occurs. Since the salt always contains traces 
of sulphur, the primary decomposition is probably into sulphur 
and the sulphite, atmospheric oxidation converting the latter into 
sulphate and sulphur dioxide; Na,S,0,+30=S0,+Na,80,. The 
formula S:SO(ONa), is proposed for sodium 


Dissociation of some Acid Phosphates and Oxides by Heat. 
BataRew (Z. anorg. Chem., 1924, 134, 75—78).—When the 
velocity of decomposition is great, the transition point can only 
be detected in the heating curve when the dissociation temperature 
is dependent on the external pressure. If the velocity of decom- 
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position is small, the heating curve shows no clear halt-point, and 
the dissociation temperature can only be determined accurately 
when independent of the external pressure. In an equilibrium 
process, no clear point of inflexion can be observed, and it is only 
possible to estimate the temperature at which the thermal effects 
of dehydration begin to exert a measurable influence on the course 
of the heating curve. Disodium hydrogen phosphate and uranium 
trioxide show transition points at 250° and 360°, respectively ; 
these are independent of the external pressure, the temperatures 
obtaining at the transition point under 710 mm. and 30 mm. 
pressure being very similar. Strontium hydrogen phosphate shows 
no inflexion point in the heating curve, nor does the calcium salt 
at low pressures. The dehydrated phosphate does not, under 
microscopical examination, have the appearance of an effloresced 
salt, but shows that the individual granules at the moment of 
dehydration are melted. This phenomenon probably explains 
the absence of a very definite inflexion in the heating curve. The 
heating curves of lead dioxide are of a form which indicates that 
the formation from the dioxide of lead sesquioxide and red lead 
takes place in two stages, namely, decomposition into the mon- 
oxide and oxygen, followed by reunion with oxygen. J. B. F. 


How are Metals Attacked by Acids ? R. Gans (Z. physikal. 
Chem., 1924, 109, 49—64).—The effect of 32-4% nitric acid on 
plates of gold-silver alloys of different compositions has been 
studied. The velocity of reaction is very much influenced by the 
content of silver; for example, an alloy of 76-43 at.-% of silver 
loses nearly all its silver in 470 mins., whilst one of 54-91 at.-% 
has lost only 18-8% after 26,340 mins. Velocity of diffusion and 
saturation of the acid in the neighbourhood of the plate do not 
appear to influence the result materially. The rate of attack 
increases to some extent with the thickness of the plate, possibly 
owing to the greater inhomogeneity in the distribution of the 
silver, with consequent channelling by the acid into the interior. 

After removal of the silver a reddish-brown skeleton of gold 
remains, retaining the same form as the original except for a slight 
contraction, even after treatment of an alloy of 92 at.-% of silver 
with nitric acid. If the porous gold be heated at a low red heat, 
a very large contraction takes place, and ordinary compact yellow 
gold is left. The change is regarded as consisting simply in the 
filling up of the holes with neighbouring pieces of gold—a con- 
clusion which is supported by the fact that, when the silver has 
only been partly extracted, heating or polishing the remaining 
alloy greatly reduces the rate of dissolution of the silver that is 
left. The difficult dissolution of silver in the dilute alloys is thus 
apparently due simply to the protective coating of gold which 
surrounds the particles. — 

Experiments have been made to determine whether the silver 
sulphide layer, formed when hydrogen sulphide attacks metallic 
silver, protects the silver from further action. Measurements 
made over a period of about 5000 hours show that the action is 
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very rapid at first, slows down after about 200 hours, as if it were 
approaching a limit, but after 500 hours increases again and then 
continues at an approximately constant velocity, giving no indic- 
ation of completion. The reaction is evidently a complicated one, 
but there are some processes (Tammann, A., 1920, ii, 248) which 
involve pure diffusion phenomena only, for instance, the action 
of iodine vapour on silver, and a mathematical formula has been 
developed expressing the thickness of the layer formed in terms 
of the time, the area of the plate of metal, and the diffusion coefficient 
of the gas. M. S. B. 


Influence of Crystal Habit on Photochemical Decomposition 
in Silver Bromide Crystals. S. E. SHzpparp and A. P. H. 
TRIVELLI (Phot. J., 1923, 63, 334).—Whilst visible photochemical 
decomposition commences at isolated points, its further increase 
is vectorial, and is orientated according to definite directions in 
the crystal. The accretion of the photo-product, which proceeds 
mainly by discontinuous increments along the lines of more rapid 
growth, is not uniform. CHEMICAL ABSTRACTS. 


Electrometric Investigation of the Reaction between 
Thiosulphate and Silver Nitrate. E. Mitiixr (Z. anorg. Chem., 
1924, 134, 202—-207).—When silver nitrate is added to a solution 
of sodium thiosulphate and the potential between a silver indicator 
electrode and a normal calomel electrode immersed in the liquid 
is measured and plotted against the volume of silver solution added, 
a marked deflection in the curve occurs at a point corresponding 
with the formation of NaAgS,O,. Further addition of the silver 
solution causes the formation of a white precipitate of Ag,S,Og, 
which simultaneously becomes brown, due to decomposition into 
silver sulphide, and eventually a second deflection in the potential 
curve occurs at a point a little beyond that corresponding with 
the formation of Ag,S,O,, due to adsorption of silver nitrate by 
the precipitate. If the titration is carried out at 0°, no decom- 
position of silver thiosulphate occurs until there is an excess of 
silver nitrate present, and the second deflection in the potential 
curve denotes a stoicheiometric relation between the reacting sub- 
stances. In the presence of sodium acetate, the titration may be 
carried out at 75°, at which temperature the potential change at 
the end-point is much more marked. No indication of the form- 
ation of the complex salt, Na,Ag,(S8,0,)s, is afforded by the potentio- 
metric titration. A. R. P. 


High-temperature Researches. XVII. Vapour Pressures 
of Alkaline-earth Metals. O. Rurr and H. Hartmann (Z. 
anorg. Chem., 1924, 133, 29—45).—Measurements of the vapour 
pressures of the alkaline-earth metals at a series of temperatures 
by the method previously described (A., 1919, ii, 265) gave the 
following (extrapolated) values for the boiling points (7): mag- 
nesium, 1086°; calcium, 1175°; strontium, 1151°; and barium, 
1146°, From these values, the latent heats of evaporation at the 
boiling point, A, are calculated from de Forcrand’s formula (the 
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vapour-pressure curves gave improbable high values): Mg, 30,900 
cal.; Ca, 33,100 cal.; Sr, 32,500 cal., and Ba, 32,400 cal. The 
conventional chemical constants (= 0-14 A/T) and the critical 
temperatures (=1-55 7') are calculated also. 8S. K. T. 


Systematic Doctrine of Affinity. XXVI. Heats of Form- 
ation of Intermetallic Compounds. III. Calcium Alloys. 
W. Bitz and W. WaGner (Z. anorg. Chem., 1924, 134, 1—12).— 
Calcium-zine and calcium--aluminium alloys were prepared by 
melting together the metals in stoicheiometric proportions in an 
atmosphere of argon. The existence of a metallic compound of 
the composition CaZn is doubtful. The heats of formation of 
these intermetallic compounds were determined from the heats 
of solution of the component metals and of the intermetallic com- 
pounds in hydrochloric acid of strength HCl: 20H,0, in the case 
of zinc, and HCl: 8-8H,O for aluminium and cadmium compounds, 
with the addition of a little platinic chloride as catalyst in each 
case. The values obtained were Ca+10Zn=CaZn,,+48 Cal; 
Ca+4Zn=CaZn,+29-5 Cal.; 2Ca+3Zn=Ca,Zn,+40 Cal. ; 4Ca+ 
Zn=Ca,Zn+32 Cal.; Ca+3Cd=CaCd,4-30 Cal.; Ca+3Al= 
CaAl,+51 Cal.; 3Ca+4Mg=—Ca,Mg,+43 Cal. The densities 
were CaZn,o, 6-397; CaZn,, 5-495; Ca,Zn,, 3-997; Ca,Zn, 2-099; 
CaCd,, 6-309; CaAl,, 2-382. The alloy is formed in ali cases from 
the components with a contraction in volume. J. B. F. 


Systematic Doctrine of Affinity. XXIX. Relation of 
Affinity and Valency and the Constitution of Intermetallic 
Compounds. W. Birrz (Z. anorg. Chem., 1924, 134, 37—48).— 
The experimental data obtained in previous researches on the heat 
of formation of intermetallic compounds are reviewed. The heat 
of formation, per g.-atom of each metal in turn, is calculated for 
each compound; thus, for example, in the case of the four zinc 
compounds, CaZn,9, CaZn,, CaZn,.5, and CaZng..,, respectively, 
the heats of formation per g.-atom of zinc are 4-8, 7-4, 13, and 32 
Cal., respectively. If these heats of formation are plotted against 
the valency numbers (number of atoms of variable element with 
one atom of fixed element in each case), then for those metals 
which exhibit more than two valencies the valency bar is broken, 
whilst for compounds of similar type the slope of the valency bar 
is constant. Further, the heat of formation becomes less per 
g.-atom as the number of atoms in the molecule increases, hence 
the affinity likewise diminishes. If the affinity in the lowest type 
is small, then the tendency to form more complex compounds is 
essentially small. Thus the affinity in the compounds CaZn)..; 
to CaZn,., is relatively great, becoming very small in CaZnjp. 
The results are very similar to those obtained for the heat of form- 
ation of the higher oxides of potassium and the compounds of 
ammonia with silver iodide, the heat of formation diminishing as 
the saturation proceeds. The composition of intermetallic com- 
pounds does not in general follow the stoicheiometric values of 
salt chemistry, but is more complex. The affinity is influenced 
by the relative electrochemical character of the metals. Inter- 
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metallic compounds are bad conductors relatively to their com- 
ponents. The uncombined metal contains free negative electrons 
which are the source of combining energy. In the formation of 
an intermetallic compound, the free electrons of one constituent 
may combine with the atom of the other to form a polar compound ; 
implying high energy of formation in simple primary compounds, 
A further possibility is that the electrons return in the bond with 
the re-formation of the atom from the ion; accordingly, the inter- 
metallic compound is rich in metal atoms, whilst in the uncom- 
bined metal the metallic ion and the free electron prevail. [Cf. 
A., 1922, ii, 566.] J. B. F. 


Réle of Water in Reactions in the Solid State. I. D. 
BaLaREW (Z. anorg. Chem., 1924, 134, 117—-124).—Tension of 
water vapour in the system calcium oxide-silica determines, not 
only the velocity of the reaction between the oxides, but also the 
initia] temperature at which the reaction proceeds with measurable 
velocity. A mixture containing equivalent proportions of the 
two oxides, when heated at 920° in a stream of hydrogen saturated 
with water vapour at 95°, showed 46% of combined calcium oxide 
after a period of 150 minutes, but, in an atmosphere of slightly moist 
hydrogen, only 14% after 120 minutes. Even at this temperature, 
adsorption of water takes place, and although no definite compound 
is formed, some of the chemical properties of the hydrate exist. 
In the system barium oxide-calcium carbonate no reaction takes 
place between the solid phases. At about 360°, the barium hydr- 
oxide always present in the oxide melts, and only as such reacts 
with the calcium carbonate. The reaction between barium oxide 
and other carbonates and sulphates is very similar. The dis- 
sociation pressure of the carbon dioxide and sulphur trioxide may 
also be a factor. In the system sodium sulphate—barium carbonate 
no detectable reaction takes place at 430° when these substances 
are carefully dried, whilst in presence of water vapour double 
decomposition becomes rapidly possible. The natural formation 
of wollastonite is considered. In the interior of the earth, the 
tension of water vapour will be high (above 1 atm.) and the reaction 
between calcium carbonate and silicates is thereby facilitated. 
On the other hand, the high water vapour tension may result in 
the formation of calcium hydroxide by hydrolysis, which will melt 
and as such react with silicates. J. B. F. 


Calcium Sulphate Solutions. and L. CHAasSEVENT 
(Compt. rend., 1924, 178, 1543—1546; cf. A., 1923, ii, 417, 565). 
—The solubility curve of CaSQ,,0-5H,O is traced in its metastable 
region. The rate of crystallisation of the dihydrate, measured by 
successive determinations of the concentration of the solution in 
contact with the crystals, is small at low temperatures, reaches a 
maximum at some temperature below the transition temperature 
(107°), and vanishes at this temperature. Seeding the solution with 
the dihydrate starts immediate crystallisation proportional to the 
weight of the dihydrate added, but the addition of anhydrous 
calcium sulphate (calcined at 200—1000°) does not affect the 
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crystallisation curve. The explanation of the setting of plaster 
of Paris, calcined at high temperatures, must therefore not be 
sought in the starting of crystallisation, but rather in that trans- 
formation into the hemihydrate in contact with the solution is 
slower the higher the temperature of calcination in consequence 
of a diminution in the active surface. J. W. B. 


Interchange of Acids between Solid Phases. J. A. HEDVALL 
and J. HEUBERGER (Z. anorg. Chem., 1924, 135, 49—80; cf. A., 
1922, ii, 766; 1923, ii, 860).—The alkaline-earth oxides were heated 
separately and successively with various orthophosphates and 
pyrophosphates, the temperatures at which reaction commenced, 
rise in temperature due to reaction, as determined from temperature— 
time curves, and nature of the product, being recorded in each case. 
Each oxide reacts with all the orthophosphates at about the same 
temperature, 300—350° for barium, 450—470° for strontium, and 
about 520° for calcium oxide, the reaction in most cases being in the 
sense R,(PO,).+3X0—> X,(PO,).+3RO. With pyrophosphates, 
the reaction conforms to the general equation 3R,P,0,+3X0= 
2R.(PO,).+X5(PO,)., excess of oxide then reacting as with the 
orthophosphates ; the reaction temperatures are for each case 
nearly independent of the proportions, and certain regularities 
are observed throughout. 

The general reaction for the exchange of acid, MO+-M’A=MA-+ 
M’0-+-Q, occurs very rapidly, requiring only a few seconds, and 
is the more vigorous as MO is more basic than M’O. The temper- 
ature at which reaction commences is lowest for barium oxide and 
highest for calcium oxide. The reactions cannot be explained by 
assuming an active gas phase, but are to be regarded as real lattice 
reactions. With silver nitrate, which has a transition temperature 
of about 160°, the oxides react at 164—172°; with silver sulphate 
(transition temperature 411°) barium oxide reacts at 342°, strontium 
and calcium oxides at 422°. The reaction temperature must 
depend on the particle mobility, not only in the oxide lattice, but 
in the salt lattice. 8. I. L. 


Darkening of Phosphorescent Zinc Sulphide. L. B. Lozs 
(Z. physikal. Chem., 1924, 109, 77—78).—Loeb and Schmiedes- 
kamp (A., 1922, ii, 8) have been misunderstood (cf. Schleede, A., 
1923, ii, 813; Lenard, A., 1923, ii, 109). Their experimental 
results made the correctness of Perrin’s theory possible, but were 
not sufficient to prove it. The two processes may be quite different. 
According to Lenard’s experiments (loc. cit.), the phosphorescence 
of zinc sulphide is excited by longer wave-lengths than are necessary 
to bring about the blackening. M. S. B. 


Equilibrium between Fused Metals and Salts. II. R. 
Lorenz (Z. anorg. Chem., 1924, 134, 105—116).—Theoretical. 
The equilibrium Cd+PbCl, = Pb+CdCl, is worked out from the 
point of view of the law of mass action, and formule are deduced 
which are tested by the experimental observations of Tammann 
and others; the value of the reaction constant thus calculated is 
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surprisingly constant. For this special case, the law of mass 


action is valid for all concentrations of the liquid phase. 
J. B. F. 


Voltages of the Daniel Cell with Fluid Chlorides, and the 
Potential Series of the Metals in Fluid Chlorides. G. Tam- 
MANN (Z. anorg. Chem., 1924, 133, 267—-276).—The separation of 
the fused chlorides in the cell Pb|PbCl, AgCl|Ag by a glass partition 
causes a fall in the voltage of 0-228 volt at 530° and 0-266 volt at 
696°. The glass partition was strongly attacked. The potential 
difference for the cell Zn|ZnCl, a is 0-269 at 600° and 0-261 
at 700°, both values being considerably greater than the differences 
of the values for the cells Zn|ZnCl, AgCl|Ag and Pb|PbCl, AgCl|Ag 
at the corresponding temperatures. The potential differences for 
the metals may, however, be determined from the voltages of cells 
consisting of the fused chloride in contact with the metal and 
chlorine. The differences between the values for the cells 
Cd Pb|PbCI,|Cl, agree fairly well with the calculated 
differences between cadmium and lead at 600° and 700°; if the 
difference is known for any pair of metals, the equilibrium for a 
mixture of the metals in contact with a mixture of their chlorides 
can be calculated. Several possible cases are considered theoretic- 
ally. The reactions between various metals and the fused chlorides 
of others have been examined qualitatively, and are classified into 
four groups according to the vigour of reaction. Comparison of 
the potential series of the metals in solutions of their salts with 
the order given by heats of formation of the chlorides shows that 
only iron, cobalt, and nickel change their places, becoming nobler 
at the higher temperatures. 8. 


Reduction of Thin Films of Oxide on Copper and Nickel. 
G. Tammann and C. F. Marais (Z. anorg. Chem., 1924, 135, 127— 
142)—The alteration in thickness of a film of oxide may be 
measured by the time taken for the boundary between two inter- 
ference colours to move over a measured surface interval, the film 
being wedge-shaped; this rate in millimetres per minute is plotted 
against the velocity of the hydrogen used for reduction. The 
rate of diminution of thickness of a nickel oxide film increases 
with the velocity of the gas, but finally reaches a constant value. 
At suitable rates, the rate of diminution of copper oxide films is 
also independent of the velocity of the gas; the films diminish 
regularly for thicknesses above 360 up and below 280 pu; between 
these limits the rate of reduction is much greater, and varies with 
the time. For thicknesses above 410 yp, the colours do not change 
regularly; such films apparently become reduced, forming a film 
of metal without alteration of thickness. The rate of diminution 
is given by: log dl/dt=—0-523 (t—114) up to 248°, and log dl/dt= 
1-54 (t—204) above 248°; using carbon monoxide, the corre- 
‘ sponding expressions are 0-276 (t—250) up to 610°, and 1-25 
(t—527) above 610°; with carbon monoxide, the reduction requires 
a much higher temperature than with hydrogen. The results are 
in conflict with those of Wright and Luff (J. Chem. Soc., 1878, i, 1); 
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the precipitated oxide is reduced by all agents at lower temperatures 
than the oxide film on the metal, the respective temperatures using 
carbon monoxide being 410° for the film and 135° for the precipitated 
form. 

In the reduction of copper oxide films by carbon monoxide, the 
rate is proportional to the thickness of the films, the thin films 
permeable by oxygen being more quickly reduced than thicker, 
more stable films; the boundary is between 275 and 350 pp. The 
course of the reduction of nickel oxide films by hydrogen suggests 
that an intermediate lower oxide not easily permeable by hydrogen 
at lower temperatures is formed. 8. I. L. 


X-Ray Spectra of Amalgams. C. von Smmson.—(See ii, 449.) 


Heats of Solution of Metals in Mercury and in Gold 
Amalgam, and some Heats of Mixing for Amalgams. G. 
TAMMANN and E. OnLER (Z. anorg. Chem., 1924, 135, 118—126). 
—The atomic heats of solution in mercury of cadmium, tin, and 
lead at the ordinary temperatures have been determined as +-505, 
—2541, and —1658 g.-cal. The atomic heats calculated from the 
temperature coefficients of the potentials by Richards and Lewis 
(A., 1899, ii, 267) and van Heteren (A., 1905, ii, 39) for cadmium 
and tin respectively were +505 and —3000 g.-cal. At 97° the 
following atomic heats of solution were determined: cadmium, 
+473-4; tin, —3148; lead, —2172; zinc, —1835; bismuth, —3730; 
gold, —2047 g.-cal.; from these values the specific heats of the 
amalgams (c,) and the heat capacity of the mercury contained in 
1 g. of each (cyg) have been calculated at 14° as follows: c,: 
cadmium, 0-03376; tin, 0-03311; lead, 0-03300; cy,: cadmium, 
0-03251; tin, 0-03320, and lead, 0-03307. The atomic heats of 
fusion at 14° and 97° calculated from these figures are: cadmium, 
—744 and —961-3; tin, —957 and —1271; and lead, —550 and 
—706:5, respectively. 

The heat of solution for 1 g.-atom of magnesium in mercury has 
been calculated from the heats of solution of magnesium and its 
amalgam in hydrochloric acid as +17,300 g.-cal. The atomic 
heats of solution in gold amalgam (about 0-2% Au) have been 
determined as zinc, +13,930; tin, +8938; cadmium, +9270; 
lead, —2195; and bismuth, —3675, respectively; the values 
indicate that the compound of zinc with gold is not dissociated in 
mercury solution at the concentration of experiment. The heats 
of admixture of magnesium or cerium amalgams with the amalgams 
of tin and zine, which are considerable in a damp atmosphere, are 
very small in a dry inert atmosphere, indicating that the heats 
required to decompose the amalgams are completely compensated 
by the heats of formation of the alloys. 8. I. 


Catalysis. XXIV. Action of Nitric Acid on Mercury at 
Different Temperatures and in the Presence of Different 
Catalysts. C. C. Parr and N. R. Duar (Z. anorg. Chem., 1924, 
134, 191—201).—The first product of the action of nitric acid on 
mercury is mercurous nitrite, which is formed in greatest quantity 
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by the use of 26% nitric acid at 30°. The yield is greatly increased 
in the presence of mercurous or ferric nitrate, but no mercurous 
nitrite is formed if sodium nitrite or carbamide is added to 
the nitric acid or if the temperature is allowed to rise above 52°. 
Sodium nitrite and nitric acid interact readily with mercury in 
the cold to give a complex sodium mercurinitrite, whilst carbamide 
and nitric acid have very little action on the metal. Ferrous sulph- 
ate accelerates dissolution of mercury and other metals in nitric 
acid at the ordinary temperature owing to the formation of nitrous 
acid either by direct reduction of the nitric acid by the ferrous 
sulphate or by the intermediate formation of the nitric oxide- 
ferrous sulphate complex, which then yields nitrous acid, thus: 
HNO,+2N0+H,0==3HNO,. Ferric nitrate has a slight retard- 
ing action on the rate of dissolution of mercury in nitric acid 
although it accelerates dissolution of copper and silver r > _ 


Constitution of Mercurous Compounds. E. Scuitow (Z. 
anorg. Chem., 1924, 133, 55—66)—The transport number of 
mercurous ions in dilute nitric acid solutions of mercurous nitrate 
is 0-48; this proves that dissociation takes place according to the 
equation Hg,(NO;),==Hg,"+2NO0,’. The result is confirmed 
by conductivity measurements. The Hg,” ion may be regarded 
as consisting of two mercury atoms, each with six outer electrons 
and one valency electron, which have shared their valency electrons 


and so formed two complete octets. 8S. K. T. 


Systematic Doctrine of Affinity. XXVII. Heats of Form- 
ation of Intermetallic Compounds. IV. Cerium Alloys. 
W. Brirz and H. Preprer (Z. anorg. Chem., 1924, 134, 13—24).— 
The purified cerium contained about 94% Ce associated with 
about 4-5% of rare earths. Alloys of cerium with magnesium and 
aluminium, respectively, were prepared and the heats of form- 
ation of the intermetallic compounds determined in a manner 
similar to that previously described (see this vol., ii, 482). The 
heat of solution varies rg with the strength of the hydro- 
chloric acid used. For CeAl,, HCl: 8-8H,O was used, and for other 
alloys, HCl:20H,O. The cerium—magnesium alloys were pro- 
tected with a coating of paraffin or collodion. The values obtained 
were: Ce+3Mg=CeMg,+17 Cal.; Ce+Mg=CeMg+13 Cal.; 
3Ce+Al=Ce,Al+22 Cal.; Ce-+4Al—CeAl,+39 Cal. The den- 
sities (d?) were: Mg, 1-75; Ce, 6-61; CeMg,, 3-32; CeMg, 4-60; 
Ce,Al, 6-21; CeAl,, 4-02. The volume changes, with one exception, 
show an increase and were ; CeMg,,-++-2:7; CeMg,+2-8; Ce,Al,—1-8; 
CeAl,, +1-2(% change in each case). The cerium—magnesium alloys 
are less stable in the air than cerium-aluminium alloys, The 
densities of the cerium alloys are lower than those of previous 
observers, the difference being attributed to the variation of the 
purity of the cerium metal used. J. B. F. 


Aluminium Oxide Gel and Sol. A. LorrermosEr and F. 
Frrepricu (Ber., 1924, 57, [B], 808—813).—A method is described 
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for the preparation of an aluminium oxide gel, almost completely 
free from electrolytes, which does not alter on keeping. 0-1N- 
Ammonia solution cooled in ice was kept very gently stirred by 
a circulating current of air, and 0-1N-aluminium chloride solution 
was added intermittently; the milky product was then dialysed 
in a collodion membrane until the washings were free from chlorine, 
the conductivity after 40—50 hours being about 0-00001 ohm, 
The gel so obtained was stable and could be peptised by aluminium 
chloride even after 6 months. It was not possible to obtain the 
gel absolutely free from the last traces of electrolyte. It could 
also be peptised by ammonia, forming a new although unstable 
sol in which the disperse phase is negatively charged. Measure- 
ments of the viscosity of the stable gel were made from 17° to 
100° to determine the reason for the rule that aluminium oxide 
should be precipitated at 70—80°; the results show that the 
viscosity increases noticeably above 80°. F. A. M. 


Plasticity. III. Plastic Masses with Aluminium Oxide. 
O. Rurr and W. Gorset (Z. anorg. Chem., 1924, 133, 220—229).— 
The conditions for obtaining plastic masses are similar to those 
required with zirconia (see ii, 492); the best results were obtained 
with normal hydrochloric and nitric acid solutions, the products 
being finally heated at 1800°; the burnt forms were almost equal 
to those ordinarily obtained in ceramics. S. Th. 


The System Aluminium Oxide-Silica. N. L. Bowen and 
J. W. (J. Amer. Ceram. Soc., 1924, 7, 238—254).—A pre- 
paration composed of 3A1,0,: 2SiO, is a homogeneous aggregate 
of crystals of one kind at all temperatures up to the m. p., 1810°. 
A slight excess of alumina causes inhomogeneity, corundum also 
appearing; a slight excess of silica brings in a little cristobalite 
below 1545° and a little glass (liquid) above that temperature. 
Only one eutectic occurs, that between 3A1,0,,2Si0, and cristo- 
balite. There is no eutectic between 3Al,0,,2Si0, and corundum 
as the 3:2 compound melts incongruently, breaking up into 
corundum and liquid at 1810°; corundum finally disappears at 
about 1926° and the mixture is then completely molten. The 
breaking Re of 3A],03,2Si0, into corundum and liquid at 1810° 
is exhibited in all preparations containing down to 55% Al,0O3. 
This range includes the 1: 1 ratio (63% Al,0,), so that a mixture 
of that composition, whilst it consists as it approaches 1810° of 
liquid and crystals of Al,O,,2Si0O,, experiences at this point an 
abrupt increase in the quantity of liquid accompanied by the 
formation of a little corundum and a heat effect that was pre- 
viously regarded as fixing the m. p. of the 1:1 compound; the 
same heat effect obtained in slight ly more aluminous mixtures 
was regarded as the result of the melting of the eutectic between 
a 1:1 compound and corundum. The optical properties of large 
crystals of ry me and those of natural sillimanite were 
compared and found to be very closely related although the two 
do not form solid solutions together. 


INORGANIC CHEMISTRY. ii. 489 


When natural sillimanite is heated above 1545° it behaves exactly 
like a mixture of 1A1,0, : 1SiO, except that the changes take place 
less rapidly owing to differences in structure. The presence of 
much iron or titanium in solid solution may alter the refractive 
index and make the crystals optically indistinguishable from 
sillimanite. The compound 3AI,0,,2SiO, and sillimanite give 
identical X-ray spectra. ([Cf. B., 1924, 512.] H. 8. H. 


Precipitation of Manganese from Meteoric Solutions. G. A. 
THIEL (Amer. J. Sci., 1924, [v], 7, 457—472).—Very dilute solutions 
of manganese sulphate or hydrogen carbonate (32 to 200 parts 
Mn per million), with or without peat solution or ferrous sulphate, 
were kept in contact for several months at the ordinary temperature 
with various minerals and rocks in a powdered form, and the 
amount of manganese deposited was determined. Magnesium 
carbonate, either as a mineral or as a rock constituent, is the most 
active agent for precipitating manganese from such solutions. 
Iron carbonate and calcium carbonate produce partial precipitation 
from carbonate solutions, but have no effect on sulphate solution 
in association with humic acid. Silicates are very inactive. 
Experiments were also made on the relative solubilities of man- 
ganese and iron minerals in various dilute solutions. The results 
are discussed in connexion with the deposition of manganese ores 
by cold meteoric waters. L. J. 8. 


Kopp’s Law Applied to Crystalline Substances and Isomolar 
Complex Compounds. W. Bizz and E. Bmx (Z. angew. Chem., 
1924, 134, 125—136).—The density of the anhydrous halides and 
hexammine halides of manganese, zinc, and bi- and ter-valent 
iron and chromium have been determined at 25° compared with 
that of petroleum, d? 0-7975. The results are as follows: 
Mn(NH,),Cl,, 1-372; Mn(NH,),Br., 1-784; Mn(NHs),I,, 2-087; 
Zn(NH,)¢Cl,, 1-492: Zn(NH,),Br,, 1-906: Zn(NH,)ol., 2-114: 
FeCl, (fused), 3-162; FeBr, (sublimed), 4-624; Fel, (sublimed), 
5-315; Fe(NH,),Cl,, 1-428; Fe(NH,),Br., 1-811; 
2.052: FeCl, (sublimed), 2-898; Fe(NH,),Cl,, 1-540; CrOl,, 2-878; 
CrBr,, 4-356; CrI,, 5-196; Cr(NH,),Cl,, 1-392; Cr(NH;),Br,, 
1-717; Cr(NHg),I,, 1-852; CrCl,, 2-784; CrBrz, 4-250; CrI,, 4-915; 
Cr(NH;),Br3, 2-151; Cr(NH,)¢l», 2-425. The molecular volumes 
of these compounds calculated from the above figures give results 
which agree closely with those calculated from the molecular 
volumes of the potassium halides. The molecular volumes of the 
crystallised anhydrous halides of manganese, iron, cobalt, nickel, 
chromium, cadmium, bismuth, iridium, thorium, and tantalum 
are approximately equal, irrespective of the valency of the metal, 
to the sum of the atomic volume of the metal and the zero atomic 
volume of the halogen (16-2 for chlorine, 19-2 for bromine, 24-3 c.c. 
for iodine). The hexammine halides of the bivalent metals follow 
the same law, the zero molecular volume of each ammonia group 
being 20 c.c. Comparison of the molecular volumes of the hex- 
ammine-cobaltous and -chromous halides with those of the corre- 
sponding luteo-cobaltic and -chromic compounds shows that the 
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two figures are the same within a few decimal points; e.g., the 
molecular volume of Co(NH;),Cl, is 156-9, that of Co(NHs3),Cl, 
is 156-4. These compounds may therefore be called isomolar 
gleichriumig ”’). Hexammine-ferrous chloride is not isomolar 
with the corresponding ferric compound, as that is not a “ luteo”’- 
compound, A. R. P. 


Anhysteretic Properties of Iron and Nickel. J. R. Asu- 
WORTH.—(See ii, 444.) 


Kinetics of the Tempering Process in Steel. W. FRAENKEL 
and E. Heymann (Z. anorg. Chem., 1924, 134, 137—171).—The 
tempering of quenched carbon steels at temperatures between 
78° and 360° has been followed by measuring the changes in the 
density and electrical resistance during the treatment. The 
velocity of the tempering process depends on the temperature, and 
the temperature coefficient is of the same order as that of a chemical 
reaction in a homogeneous phase. The change of electrical resist- 
ance during tempering follows the kinetic law —dc/dt=Ke™, which 
supplies evidence for the existence of a carbide FeC,-;) in 
osmondite. The results obtained in electrolytic solution experi- 
ments suggest that the carbon in martensite exists in a state of 
atomic dispersion. [Cf. B., 1924, 559.] A. R. P. 


Hardness of Iron-Nickel Alloys. H. Scnorrxy (Z. anorg. 
Chem., 1924, 133, 26—28)—The maximum hardness of iron- 
nickel alloys depends on the co-existence of two solid solutions, 
viz., «-iron in «-nickel and y-iron in «-nickel. [Cf. this 


Ferri-chromic Acid Compounds. R. Werintanp and E. 
MERGENTHALER (Ber., 1924, 57, [B], 776—778).—Three new 
co-ordinated compounds are described. T'ripyridine hexachromato- 
ferriate, Fe,0,,12Cr0,,6C;H;N,9H,O, is obtained as an orange, 
microcrystalline powder on dissolving ferric nitrate and chromic 


anhydride in a minimum amount of water and adding pyridine. 
It has no odour of pyridine and loses no water in a vacuum over 
sulphuric acid. It is suggested that its formula is 


H 
Fe 


corresponding with the class of ferromolybdates discovered by 
Struve (Bull. Acad. Petersb., 1853, 12, 145). On mixing solutions 
of ferric nitrate, chromic acid, and ammonia and heating on a 
water-bath, the carmine-red insoluble ammonium dichromato-ferriate, 
[Fe(CrO,).]NH,, separates. The corresponding potassium salt 
(+2H,O) forms a sparingly soluble, dark orange-red, micro- 
crystalline powder. F. A. M. 


Electromotive Behaviour of the Compound CoSn. 4G. 
TAMMANN and A. Kocu (Z. anorg. Chem., 1924, 133, 179—186).— 
The crystalline substance, CoSn, shows a markedly more noble 
potential than either cobalt or tin, or the compound Co,Sn, corre- 
sponding with an exceptiorial passivity comparable with that of 
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chromium and the richer chromium-iron alloys, but in spite of 
this the compound precipitates copper from copper sulphate 
solutions. The potential appears to be further lowered with 
increase of the oxygen content of the electrolyte, but the compound 
is not suitable for measurement of oxygen concentrations. 


8. I. L. 


Systematic Doctrine of Affinity. XXVIII. Heats of Form- 
ation of Intermetallic Compounds. V. Cobalt-Aluminium, 
Copper-Zinc, and Copper-Tin Alloys. W. Bitz (Z. anorg. 
Chem., 1924, 134, 25—36).—The heats of formation of CoAl; and 
CoAl were determined from the heats of solution of the component 
metals and metallic compound in hydrochloric acid of strength 
HCl:8-8H,0; for Cu,Sn, HCl: 20H,O was used, and for Cu,Zn, 
a solution of bromine in aqueous potassium bromide was used as 
solvent. The results obtained were: 2Co-+-5Al=Co,Al.+-86 Cal. ; 
Co+Al=CoAl+32 Cal.; 2Cu+3Zn=Cu,Zn,+16 Cal.; 3Cu+ 
Sn=Cu,Sn+8 Cal. The solution of the metals in concentrated 
bromine solution results in a complicated state of equilibrium 
between simple and polybromides and the same state of equilibrium 
may not always be attained. The heat of dilution is very similar 
for the metallic compound and the mixture of the compound. 
The molecular heat of solution of a mixture 2Cu+3Cd in 
HCl: 20H,O is greater by 3 Cal. than for the compound Cu,Cd, 
whereas in previous experiments (see this vol., ii, 18), in whic 
bromine-potassium bromide solution was used as solvent, the 
heat of formation of Cu,Cd, was —1-3 Cal. It is concluded that 
the true value for the heat of formation of Cu,Cd, is 3 Cal., and 
not —1-3 Cal. as previously found. The compounds are formed 
in all cases with a contraction in volume. J. B. F. 


Equilibrium of the Reduction of Nickel and Cobalt 
Chlorides and Bromides by Hydrogen. G. Crout (Bull. Soc. 
chim., 1924, [iv], 35, 550—584).—The reduction of nickel chloride 
by hydrogen is a true reversible reaction; equilibrium is reached 
at 445° when the concentration of hydrogen chloride is about 59%. 
No false equilibria could be detected. The equilibrium constant, 
K, is given by the expression L/4-5717'+-log p+-log [HCI]?/[H,], 
where p is the equilibrium pressure and ZL the heat of the reaction 
(—30-7 cal. at 15°). The value of K over the temperature range 
310—445° is 11-28. The reverse reaction is very slow. Hydrogen 
chloride does not appear to attack nickel reduced from its chloride at 
210° or above; the metal assumes a compact form which offers 
less surface to the gas. Nickel reduced from the oxide reacts 
readily under these conditions. The value of K for the reduction 
of cobalt chloride is given by a similar expression to the above 
(L=32-0 cal. at 15°); it is 10-9 at 445°. Special experimental 
precautions had to be taken with this salt and with the bromides 
of nickel and cobalt. For nickel bromide and cobalt bromide, 
respectively (at 445—575°), K=12-05, 11-87; JZ (15°) 36-9 cal., 
39-2 cal.; heat of formation from metal and gaseous bromine, 
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61-5 am, 63-8 cal.; heat of solution of anhydrous salt, 18-2 cal., 
17 cal. 

Calorimetric determinations of the heats of solution of the 
anhydrous bromides gave 18-9 cal. for the nickel salt and 18-4 
cal. for the cobalt salt. S. K. T. 


Stability of Chromates at High Temperatures. M. R. Nair 
and H. E. Watson (Proc. Asiatic Soc. Bengal, 1922, 18, 73).—A 
study of the equilibrium between chromium trioxide and bases 
in the presence of air. Calcium oxide and chromium trioxide yield 
calcium chromate slowly at 650°, but the product begins to decom- 
pose at 750°. Excess of calcium oxide increases the rate of forma- 
tion and the amount of decomposition at higher temperatures. A 
mixture of calcium oxide, sodium carbonate, and chromium trioxide 
(1-7: 0-65: 1) gave a quantitative yield of chromate in 4 hours at 
660° and in 5 minutes at 1050°. CHEMICAL ABSTRACTS. 


Plasticity. I. O.Rurr (Z. anorg. Chem., 1924, 133, 187—192). 
—Plasticity arises from the possibility of displacing molecular 
layers or complexes of a material relatively to one another without 
tearing them apart. Plastic materials may be divided into those 
with one component, and those with several. The latter may be 
divided into those formed by kneading of a solid substance ina 
viscous fluid, and those obtained by concentration of suspensions 
of lyophile substances ; to the latter division belong the clays. The 
theoretical conditions necessary for the preparation of plastic masses 
of this division are considered. 8.1L. 


Plasticity. II. Plastic Masses with Zirconium Dioxide. 
©. Rurr and J. Moczata (Z. anorg. Chem., 1924, 133, 193—218).— 
The pure oxide, even when ground to a fineness of 0-5u, shows no 
plastic properties with pure water. In order to obtain plastic masses, 
the surface of the oxide must first be suitably modified by treatment 
with fused alkali or dilute acid, the latter giving the best results. 
If after the acid treatment the material is dialysed, it loses its 
property of becoming plastic, but regains it after further treatment. 
Crucibles prepared from the plastic masses after firing are highly 
resistant to temperature, but porous unless burned at very high 
temperatures; addition of thoria, yttria, and other oxides reduces 
the porosity. Crude oxide ores may also be employed, but yield 
vessels resistant only up to 1600°. 8. I. L. 


Hafnium Content of Zirconium Ores. G. Hrvzsy and V. T. 
JANTZEN (Chem. News, 1924, 128, 341—342)—The hafnium 
content of thirteen minerals containing zirconium has been deter- 
mined and, except in the case of three samples of zircon and three 
samples of thortveitite, the Hf : Zr ratio was found to be about 1 : 30. 
A blue, transparent zircon from Siam contained 3-5% HfO,, a 
malacon from Hitteré 5% HfO,, malacon from Madagascar 7% 
Hf0O,, together with more than 60% ZrO, in each case. Thort- 
veitite from Befanamo, Madagascar, contains 3-2% HfO, and only 
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20% ZrO, and is so far the only mineral found which contains more 
hafnia than zirconia. A. R. P. 


Spectrum of Vanadium. O. Laporte.—(See ii, 435.) 


Mineralogical Chemistry. 


Composition of the Interior of the Earth. II. G.Tammann 
(Z. anorg. Chem., 1924, 134, 269—276).—Aluminium and manganese 
both replace iron in the silicate FeO,CaO,2Si0, when heated to 
fusion but nickel has practically no action. It would, therefore, 
appear that, if the centre of the earth consists of metallic iron and 
the outer shell principally of an iron silicate, then all metals having 
an oxide with a greater heat of formation than ferrous oxide will 
occur only in traces in the molten iron, which should contain therefore 
only nickel in appreciable proportions, as the oxides of zinc, cobalt, 
cadmium, bismuth, and lead, of which the heats of formation 
approach that of iron oxide, occur only in relatively small propor- 
tions in the silicate layer. Iron and iron sulphide are miscible in 
all proportions at temperatures above that at which iron crystals begin 
to form in the liquid; if, however, a layer of molten Fe,SiO, is 
maintained above the liquid mixture, separation of the metallic 
layer into two components, one rich and the other poor in sulphur, 
begins. Above a certain critical temperature, therefore, the earth’s 
substance will consist of two layers only, but below this temperature 
a layer rich in sulphides will appear between the inner mass of 
molten iron and the outer silicate layer. A. R. P. 


Magmatic Gases of Etna Lava collected by the Method of 
Inhalation. G. Ponts (Atti R. Accad. Lincei, 1924, [v], 33, i, 
237—-241).—Although observations demonstrating a distinct reduc- 
ing action of basic magme (cf. Brunn, Bull. Soc. frang. Min., 1914, 
37) have led to the abandonment of the old hypothesis that flowing 
lava may hold water vapour in solution, experimental evidence on 
the latter point is lacking. The inhalation method now employed with 
Etna lava at 940—945° consists in forcing an inert gas into the lava 
and then withdrawing it with the exhaled gases it entrains. When 
dry nitrogen was used, the condensed material withdrawn contained 
sodium and potassium chlorides and showed lithium lines in its 
spectrum; the gases comprised carbon monoxide and dioxide, 
hydrogen, sulphur dioxide, and methane. Moist nitrogen gave 
similar results, except that ammonium chloride also was found and 
the amounts of all the gaseous components, particularly the hydrogen, 
were increased. These results confirm the absence of moisture from 
the basic magma, and the increase in the quantity of hydrogen 
when moisture is introduced is proof that the magma exhibits an 
energetic reducing action. oe 
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Crystalline Magnesite of ValledellaGermanasca. E. GRILL 
(Atti R. Accad. Lincei, 1924, [v], 33, i, 149—152).—-At Prali (Valle 
della Germanasca) crystalline magnesite occurs abundantly in 
lenticular forms having marked saccharoid structure, @3-002. 
Analysis gave FeCQ,, 3-16%; CaCO ,, 1-15%; MgCO,, 95-69%. 
The compositions of magnesites from Ciappanica (Val Malenco) 
and Badia d’Admont (Styria) are also given. < 


Ludwigite from Peru. M. G. Epwarps (Amer. J. Sci., 1924, 
[v], 7, 486—488).—Velvety black, finely fibrous ludwigite occurs 
abundantly in metamorphic limestone at a quartz-monzonite con- 
tact near the summit of the Andes in province Yauli. The mineral 
is opaque and has a dark-green streak, Analysis by G. PLEws gave 
I, and deducting impurities IT: 


SiO,. Al,O,. Fe,0,. FeO. MgO. CaO. MnO. B,O,. H,O. n.d. Total. 
I. 3-80 0-92 34:55 5:27 34-80 3-75 trace 14-00 0-25 2-66 100-00 
II. — 1-03 38-59 588 38837 — — 1563 — — 100-00 
This agrees with the general formula 4(Mg,Fe)O,Fe,0,,B,0,, and 
corresponds with a mixture of 9 parts of magnesioludwigite 
(3Mg0,B,0,,MgO,Fe,0,) with 4 of ferroludwigite 
L. J.8. 


Radioactive Chrysocoll from the Bena de Padru Mine. E. 
Puxeppvu and E, Manca (Annali Chim. Appl., 1924, 14, 123— 
127).—Chrysocoll occurs in the Bena de Padru mine in the Ozieri 
aye in three different varieties : (1) A turquoise-coloured variety, 

2-40, forming small, compact, amorphous masses with con- 
choidal fracture of pale blue or green tint and of the formula 
H,CuSiO,,H,O or CuSiO,,H,O. (2) An impure reddish-brown form 
containing a comparatively high proportion of iron and exhibiting 
colloidal properties. (3) A reddish-brown variety containing 
chalcocite and copper carbonate as impurities and having the 
composition Cu,SiO,. 

All the samples examined exhibit radioactivity, but the preci- 
pitates produced by hydrogen sulphide are too feeble in dispersive 
power to indicate the presence of polonium. The maximum dis- 
charge is caused by the ammonium hydroxide precipitate, but all 
attempts to identify uranium or thorium have remained fruitless. 
The absence of barium excludes the presence of radium, so that the 
activity of these minerals is probably due to actinium. oa 

T. H. P. 


Nephelenic Syenites of the Los Islands (French Guinea). 
A. Lacrorx (Compt. rend., 1924, 178, 1109—1114).—Some new 
analyses of syenite are given; these appear to indicate that there 
are two types of the mineral, the silicon, sodium, and calcium 
content being the factors which determine the variation in silico- 
zirconates. H. J. E. 


Rare Earths in Yttrofluorite from Hundholm. T. Voct 
(Zentr. Min. Geol., 1923, 673—676; from Chem. Zentr., 1924, i, 
634).—-It is shown by X-ray analysis that yttrofluorite from Hund. 


— 
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holm contains yttrium, erbium, gadolinium, dysprosium, cerium, 
neodymium, samarium, and cassiopeium, Lanthanum is absent. 
G. W. R. 


Precipitation of Manganese from Meteoric Solutions. G. A. 
THIEL.—(See ii, 489.) 


Analytical Chemistry. 


Determination of the Temperature of Miscibility [of 
Liquids]. H. Rosser (Ann. Chim. Analyt., 1924, [ii], 6, 129— 
134).—A summary is given of the general theory of the change of 
miscibility of liquids with temperature. Apparatus is described 
suitable for determinations of critical temperatures of solution of 
one liquid in another and of the clouding points of mixtures of equal 
volumes of two liquids. H.C.R. 


Inexpensive Furnace for Ashing Food and Excreta in 
Porcelain Crucibles. C. J. Martin (Biochem. J., 1924, 18, 
419—421).—The ashing takes place in a large crucible in presence 
of an adequate air supply at a uniform temperature below that 
sufficient to fuse the ash or the glaze or to vaporise any constituent 
of the ash which it is proposed to determine. 8. 8. Z. 


Micro-analysis by Pregl’s Method. A. von Szent-GyOrGyI 
(Biochem. Z., 1924, 146, 302—304).—Descriptions are given of a 
tap by means of which a sensitive control of the stream of carbon 
dioxide in the micro-Dumas method of Pregl] is secured, of a new and 
more convenient type of micro-pipette, and of a filter on which small 
quantities of precipitates may be collected and weighed with an 
error not greater than 0-0001 mg. pe J 


Thermal-conductivity Method for the Analysis of Gases. 
P. E. Parmer and E. R. Weaver (U.S. Bur. Standards, Tech. 
Paper, 1924, No. 249, 35—100).—Two similar electrically-heated 
wires surrounded respectively by the gas to be analysed and a 
reference gas of standard composition constitute adjacent arms of 
a Wheatstone network, and the out-of-balance condition of the 
bridge, produced when the composition of the gases differs, is 
indicated by a galvanometer or determined by a potentiometer device 
(cf. A., 1920, ii, 503). Results obtained in the application of the 
method to the determination of one constituent of a variety of 
gaseous mixtures are described. J.8. G. T. 


Applications of the Analysis of Combustible Gaseous 
Mixtures. P. Leszav (Bull. Soc. chim., 1924, [iv], 35, 489—514). 
—A lecture delivered at the Collége de France on Jan. 26, 1924. 
B., 1924, 585.] at 
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Indicators. VII. Construction of Titration Curves. A. 
Ture (Z. anorg. Chem., 1924, 135, 1—20).—From any assumed 
degree of acidity in a mixture of an acid and a base a simple log- 
arithmic method admits of calculation of the degree of neutralisation. 
If ¢ express «/(1—«), the proportion of dissociated to undissociated 
molecules, the ordinary equation for the affinity constant of the acid 
gives log ¢ = log k —log[H’] =log k+ pu, i.e., «/(l—a«)=1 when 
Pa=—logk. Putting pg_.——log k, then for a definite equilibrium 
log ¢.=Puz—Puan—=Apsa. The value pp, therefore gives as a 
simple function the degree of dissociation, and the dissociation 
curve for the acid may be directly constructed from this determina- 
tion, Pua_—=—log k being known. The method is applied to the 
consideration of the cases of division of a base between two or more 
acids, neutralisation of polybasic acids, etc. Calculations of the 
proportions of primary and secondary phosphates in M/15 solution 
made from the accepted values of the affinity constants for the three 
degrees of dissociation of the acid as given by Abbott and Bray 
(A., 1909, ii, 660) agree well with the proportions given by Sérencen, 
who determined py for a known series of mixtures at 18°, the varia- 
tions observed being attributed to some uncertainty with regard to 
the second constant. 8. I. L. 


Anthocyanin as an Indicator for Acidimetry. V. Marva 
(Chem.-Ztg., 1924, 48, 305—-306).—Anthocyanin indicator is obtained 
by evaporating an aqueous extract of red cabbage to a small volume, 
adding a large excess of alcohol, neutralising the liquid with potassium 
hydroxide, and filtering. The reddish-brown solution is very 
sensitive to acids and bases, giving a red colour with the former and 
a greenish-yellow colour in alkaline solution. The neutral point is 
marked by a sudden change from red through lilac to greyish-blue ; 
excess of alkali produces first a blue, then an emerald-green, and 
finally a yellowish-green colour. The range of usefulness of the. 
indicator is approximately the same as that of litmus, but its 
sensitivity is much greater; it is therefore suitable for the titration 
of ammonia and of weak acids, e.g., acetic acid. A. R. P. 


[Apparatus for] Conductometric Titrations. G. JANDER 
and E. Manrcoitp (Z. anorg. Chem., 1924, 134, 283—296).— 
Instead of the usual telephone indicator, a sensitive mirror galvano- 
meter may be used in carrying out conductometric titrations. A 
4-volt accumulator in connexion with a small inductor or buzzer 
provides a source of low-tension alternating current through the 
cell circuit. The current in the galvanometer circuit is rectified by 
means of a sensitive crystal of galena and is adjusted to zero by 
means of the sliding contact of the bridge before starting a titration. 
The maximum deflection of the spot of light is measured after each 
addition of 0-5 or 0-2 c.c. of standard solution delivered from a 
burette graduated in 0-01 c.c., and the square roots of these figures 
are plotted against the corresponding number of c.c. of solution 
added. The resulting points lie on two straight lines the intersecting 
point of which is the end-point of the titration. A. R. P. 
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Direct-reading Potentiometer for Determinaticn of 
Hydrogen-ion Concentration. F. Lizpert (Chem. Weekblad, 
1924, 24, 254—-255).—The calibration of the instrument is described, 
the normal calomel electrode being connected in parallel with the 
electrode under examination. 8.1. L. 


Determination of Halogens by Combustion in a Current of 
Oxygen over Platinised Asbestos. F. Arnpt (Ber., 1924, 57, 
[B], 763—764).—The method of Dachlauer and Thomsen (this vol., 
ii, 419) for determining halogen in organic compounds is not new 
and possesses no advantages over the method in which the halogen 
is absorbed by silver powder. The latter method is applicable also 
to nitrogenous substances, contrary to Dennstedt’s statement. 
Halogen and sulphur may be determined simultaneously by passing 
the products of combustion over sodium carbonate at 40C—500° 
and determining the halogen in one half and the sulphur in the 
remainder, F. A. M. 


[Electrometric Determination of Small Quantities of 
Chlorine and Bromine Ions]. E. Ruppere.—(See ii, 467.) 


Detection of Bromine and Icdine Ions in presence of other 
Ions giving Precipitates with Silver Nitrate. G. P. Pamri 
(Z. anorg. Chem., 1924, 133, 263—264)—A saturated solution of 
silver chloride in ammonia in presence of sodium hydroxide gives 
precipitates with bromides or iodides only; a similar solution of 
silver bromide gives a precipitate with iodides only. 8.1. L. 


Use of Potassium Dichromate in Iodometry. G. JANDER 
and H. Bests (Z. anorg. Chem., 1924, 133, 73—81; cf. infra).— 
Potassium dichromate is excellent for use in iodometry provided 
the necessary precautions are taken. In the Zulkowsky method 
(J. pr. Chem., 1868, 103, 351), the mixture of potassium dichromate, 
potassium iodide, and acid must stand, ice-cooled, for 10—15 
minutes before titration. Concentrated hydrochloric acid must 
be used in the Bunsen distillation method. 8. K. T. 


Bunsen's Iodometric Distillation Method of Determining 
Highly Oxidised Substances. G. JANpDER and H. Beste (Z. 
anorg. Chem., 1924, 133, 46—54).—-Rupp’s experiments (A., 1918, 
ii, 369), which showed that the main error in this method arises from 
the reaction 2Cl,+2H,0 (steam)=4HCI-+-0,, have now been repeated 
and his results confirmed. It is proposed to hinder this reaction by 
using a small distilling flask (60—80 c.c.) which is connected to the 
absorbing vessel by as short a tube as possible. Concentrated 
hydrochloric acid should always be used in the distilling -= ~ 


Determination of Tetrathionate by means of Sulphite. 
A. KuRTENACKER (Z. anorg. Chem., 1924, 134, 265—268).—The 
interaction of sulphite and tetrathionate yields thiosulphate and 
trithionate. A solution of the tetrathionate is mixed with a solu- 
tion of sodium sulphite and alcohol. After 5 minutes, formal- 
dehyde and acetic acid are added to combine with the excess of 
VOL. OXXVI. ii. 19 
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sulphite and the liquid is titrated immediately with 0-1N-iodine 
solution. Pentathionates may be determined in a eT oe 


Nesslerisation and Avoidance of Turbidity in Nesslerised 
Solutions. O. Forrn (Biochem. J., 1924, 18, 460—461).— 
—Polemical, in reply to Stanford (this vol., ii, 201). S. 8S. Z. 


Determination of the Relative Proportions of Nitric Oxide 
and Nitrogen Peroxide in a Mixture. A. KLEMENC and K. 
Mvuua (Z. anorg. Chem., 1924, 134, 208—220).—If the gas mixture 
contains a greater volume of nitric oxide than of nitrogen peroxide a 
100 c.c. sample is shaken with concentrated sulphuric acid, which 
absorbs equal molecular proportions of each gas (to form nitrogen 
trioxide) and the excess of nitric oxide is determined in the residual 
gas by the bromate method (see below), an allowance of 7 c.c. being 
made for the solubility of nitric oxide in strong sulphuric acid. The 
dissolved nitrogen trioxide is determined by the usual nitrometer 
method. The bromate method of determining the gases consists 
in shaking with an acid solution of potassium bromate whereby 
both gases are oxidised to nitric acid, so that by determining the 
excess of bromate and the amount of combined nitrogen in the solu- 
tion, after absorption of the gases, by Lunge’s nitrometer method, 
the proportions of each may be calculated. A. R. P. 


Determination of Organic Phosphorus. E. J. Baumann 
(J. Biol. Chem., 1924, 59, 667—674).—In the usual wet ashing 
process, which is a preliminary to the micro-determination of organic 
phosphorus, some of the phosphoric acid may be lost by volatilisa- 
tion and some may be converted into meta- and pyro-phosphoric 
acid. The use is therefore recommended of a mixture of hydrogen 
peroxide and sulphuric acid for the oxidation of the organic matter, 
by which means the ashing can be accomplished at a lower tempera- 
ture. C. R. H. 


Colorimetric Determination of Small Amounts of 
Phosphorus. A. P. Briaes (J. Biol. Chem., 1924, 59, 255—264). 
—The technique previously described (A., 1922, ii, 659) is improved 
and procedures are given for the colorimetric determination of 
phosphorus in the various phosphorus compounds of blood, for the 
determination of calcium and magnesium, and for total base. The 
method is based on the formation of phosphomolybdic acid and its 
subsequent reduction by quinol and sulphur dioxide with the 
production of a stable blue colour proportional to the phosphorus 
present, The excess of molybdic acid is not reduced. The results 
obtained by this method do not give values for inorganic phosphorus 
higher than those obtained by other methods; thus there is very 
little hydrolysis of phosphorus in organic combination. To deter- 
mine both the organic and inorganic phosphorus the mixture is 
heated in a boiling water-bath with solutions of molybdate, quinol, 
and sulphuric acid; after cooling, sulphite solution is added and 
after appropriate dilution the colour is compared with a standard. 
The determination of calcium as the phosphate is carried out by 
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first precipitating it as the oxalate, centrifuging, decomposing it 
with hydrochloric acid and hydrogen peroxide, precipitating in 
ammoniacal solution with a phosphate, and, after washing with 


ammoniacal alcohol, determining the phosphate colorimetrically. 
D.R.N. 


Failure of the Test for Phosphorus in a Case of Phosphorus 
Poisoning. F. Bartsonat (Z. Unters. Nahr. Genussm., 1924, 
47, 10).—A case of yellow phosphorus poisoning is described in 
which an examination of the organs, 6 days after death, by Mitscher- 
lich’s method and by Dusart and Blondel’s test for phosphorous 
acid, and a microscopical examination of the tissues all gave negative 
results. Although delicate in themselves, these tests are of value 
only if applied almost immediately after the phosphorus has been 
administered. H.C. R. 


Colorimetric Micro-determination of Phosphoric Acid. 
Y. TeRADA (Biochem. Z., 1924, 145, 426—430).—The solution under 
investigation is shaken with the reagent (ammonium molybdate 
and strychnine nitrate in nitric acid solution) and after 1 hour the 
precipitate is centrifuged, washed with 5% nitric acid, dissolved in 
warm sodium carbonate solution, phenylhydrazine hydrochloride 
(in 38% acetic acid) is added, the tube is heated on a water-bath for 
30 minutes at 70—80°, the contents are diluted, and the resulting 
wine-red colour is compared in a Duboscq colorimeter with standard 
solutions. The method may be used for determining phosphate in 
urine, muscle-tissue, etc. 


Determination of Arsenic. O. Hacxi (Chem.-Zig., 1924, 48, 
346).—Prior to the volumetric determination of arsenic, if the sul- 
phide is to be dissolved by heating with sulphuric acid, it is preferable 
to collect it on glass wool. Both precipitate and wool are eventually 
heated with strong sulphuric acid and potassium sulphate until 
the arsenic sulphide has completely dissolved; if this operation is 
conducted in a beaker covered with a clock-glass, arsenic is lost, for 
minute crystals of arsenic trioxide can usually be observed on the 
clock-glass. A. R. P. 


Presence of Silicon in Tissues. Micro-method for Deter- 
mining Silicon. L. Isaacs (Bull. Soc. Chim. biol., 1924, 6, 
157—168).—The dried material is oxidised with boric acid, calcium 
nitrate, and nitric acid; the residue is treated with aqueous 
sodium hydroxide, acidified with acetic acid, and ammonium 
molybdate solution added. Sodium sulphite is added to the hot 
solution, and the blue colour formed by reduction of the silico- 
molybdate is compared with that given by a standard silicate solu- 
tion. If the tissue contains blood, a correction must be applied for 
the colour produced by the iron present. Silicon is present in small 
but very variable quantities in almost all organs, and in relatively 
much greater amounts in the brain of the dog (no figures given) 
and the rabbit. In man, the average content (as silica) in normal 
organs is 1-5 mg. per 100 g. of fresh tissue. He Nar oA 
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Determination of Carbon by the Wet Method. A. Franz 
and H. Lurzs (Ber., 1924, 57, [B], 768—770).—A weighed amount 
of the organic substance is warmed with about three times the 
theoretical quantity of potassium persulphate, in aqueous solution, 
and the dried carbon dioxide absorbed in the usual manner. The 
whole process, excluding weighings, only occupies 20—25 minutes, 
and the results are accurate to 0-1%. With halogenated compounds, 
it is necessary to interpose a halogen absorption tube between the 
reaction vessel and the carbon dioxide absorption tube. onl 


Volumetric Determination of Carbon. J. F. Duranp 
(Compt. rend., 1924, 178, 1193—1195).—The carbon in organic 
substances is converted into carbon dioxide by oxidation with 
permanganic anhydride in sulphuric acid solution. The method is 
applicable to a wide range of compounds and gives accurate results. 
[Cf. B., 1924, 581.] H. J. E. 


Determination of Alkali Carbonate in the Presence of 
Alkali Hydrogen Carbonate by Warder’s Method. T. 
SABALITSCHKA and G. Kupiscu (Z. angew. Chem., 1924, 37, 255; 
cf. Treadwell, “* Kurzes Lehrbuch der analytischen Chemie,” 1923, 
487, 488) —The volumetric determination of alkali carbonate in the 
presence of hydrogen carbonate by Warder’s method is untrust- 
worthy and may fail to reveal the presence of as much as 5% of the 
former. Winkler’s method is preferable. W. T. K. B, 


Iodometric Determination of Sodium. M. BAtint and H. 
Pretow (Biochem. Z., 1924, 145, 242—243).—The authors have 
devised a micro-method for the determination of sodium similar to 
that of Miiller (this vol., ii, 123), but imperfections still exist ' a 


Determination of Calcium in Whole Blood. A. C. ALPoRT 
(Biochem. J., 1924, 18, 455—459)—The blood is received in 
potassium oxalate, weighed, and incinerated. The ash is dissolved 
in hydrochloric acid, evaporated on the water-bath, and the residue 
extracted with acetic acid, sodium acetate, and water. The 
calcium is eventually converted into the oxalate with ammonium 
oxalate, decomposed with dilute sulphuric acid, and the oxalic acid 
determined with 0-01N-potassium permanganate. Normal values 
in human blood range from 5-42 to 6-87 with an average value of 
5-8 mg. of calcium per 100 c.c. 8. 8. 


Differentiation of Radium, Mesothorium, and Radio- 
thorium by y-Rays. W. Botuz.—(See ii, 446.) 


_ Metallic Magnesium as a Qualitative and Quantitative 
Reagent in Inorganic Analysis. G. P. Pamrim (Z. gn 
or 


Chem., 1924, 133, 265—266).—Magnesium is a suitable reagen 
the precipitation of various heavy metals. 8.1L 

Precipitation of Zinc Sulphide from Sulphate Solutions. 
O. Hackt (Chem.-Ztg., 1924, 48, 326).—In order to obtain complete 
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precipitation of zine sulphide from faintly acid solutions, the 
amount of free sulphuric acid present must not exceed 0-18 g. per 
100 c.c. To adjust the acidity of an unknown solution to this 
strength, it should be evaporated to a small volume, rendered 
alkaline with ammonia, treated with sulphuric acid until acid to 
Congo paper, again made just alkaline, and then treated with the 
requisite quantity of acid. A control is made with a solution contain- 
ing an amount of ammonium salts approximately equal to that in 
the assay. A. R. P. 


Potentiometric Titration of Zinc with Ferrocyanide. 
E. J. A. H. Verzisu and I. M. Koituorr (Rec. trav. chim., 1924, 43, 
380—388 ; cf. Kolthoff, A., 1922, ii, 580).—In consequence of the 
favourable results obtained by Miiller (A., 1923, ii, 879), the authors 
have reinvestigated the conditions under which zinc can be titrated 
potentiometrically with potassium ferrocyanide. Using M/40 
solutions of ferrocyanide, at room temperature, the results obtained 
by the procedure already described (Kolthoff, loc. cit.) are 1% too 
low. When, however, about 20 g. of ammonium sulphate are 
added per 100 c.c. of solution, substantially accurate results are 
obtained. The presence of large quantities of sodium, magnesium, 
calcium, and aluminium salts causes the results to be low. Man- 
ganese, cadmium, and copper should not be present, but ferric 
compounds are rendered harmless by the addition of ammonium 
fluoride and sulphuric acid. The potassium ferrocyanide should 
contain 1% of ferricyanide. This renders it more sensitive to 
decomposition by light, but the solution can be kept indefinitely in 
dark brown glass bottles. E. H. R. 


Titration of Zinc by Ferrocyanides of Different Metals. 
I. M. Korruorr and E. J. A. H. Verzisx (Rec. trav. chim., 1924, 43, 
389—393).—Of a number of ferrocyanides examined, only the 
potassium salt is suitable for the potentiometric titration of zinc. 
The composition of the precipitate is K,Zn,[Fe(CN),],. In presence 
of a cesium salt, the precipitate has the composition ZnCs,Fe(CN)., 
but the cesium salt polarises the electrode, causing a considerable 
fall of potential, and the end-point is not sharp (cf. Treadwell and 
Chervet, A., 1922, ii, 786; 1923, i, 764). Contrary to the statement 
of these authors, rubidium has no influence on the composition of. 
the precipitate. Titration with ammonium ferrocyanide or ferro- 
¢yanic acid follows a similar course to that with potassium ferro- 
cyanide. Titration of a zinc salt with sodium, magnesium, or calcium 
ferrocyanide gives a precipitate of zinc ferrocyanide, Zn,Fe(CN)., 
which forms a double salt with excess of the reagent. With barium 


ferrocyanide, pure zinc ferrocyanide is obtained, but no eg 9 


Separation of Cadmium from Zinc by Precipitation as 
Sulphide in Potassium Cyanide Solution. K. CHaLupny 
and K, Breiscu (Chem.-Ztg., 1924, 48, 349—351).—The solution is 
neutralised with potassium hydroxide solution and potassium 
¢yanide is added until the precipitate first formed just redissolves, a 
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definite excess of both reagents then being added. The liquid is boiled 
with the addition of thiocarbamide, the cadmium being completely 
precipitated as sulphide in a form which filters readily. The precipi- 
tate is washed once by decantation with an alkaline cyanide solution, 
then with ammonium nitrate water, and dissolved in hydrochloric 
acid. The process is repeated using only a small quantity of cyanide 
in a small volume of solution. The second precipitate is dissolved . 
in hydrochloric acid, the solution is boiled to expel hydrogen sulphide, 
neutralised with potassium hydroxide, and treated with cyanide 
to dissolve the precipitate first formed, and the cadmium is deposit 
electrolytically. [Cf. B., 1924, 580.] A. R. P. 


Sensitive Reactions for Copper. R. FLEmine (Analyst, 1924, 
49, 275).—(1) A deep blue precipitate insoluble in the usual organic 
solvents is obtained when 3—4 drops of a dilute solution of ammonium 
or potassium thiocyanate and a few drops of a 1% alcoholic solution 
of benzidine (sensitiveness | in 106) or 0-5% alcoholic guaiacum resin 
(sensitiveness 1 in 10’) are added to the copper solution. (2) On 
heating the dilute copper solution with a few drops of 0°5% alcoholic 
guaiacum resin a deep blue colour is formed, the resulting compound 
being soluble in chloroform and the reaction sensitive to 1 part of 
copper in 2108. The colour given by strong solutions of iron with 
guaiacum resin is not stable on heating. D. G. H. 


Electrometric Titration of Mercury with Ammonium 
Thiocyanate. R. Mitirr and O. Brenna (Z. anorg. Chem., 
1924, 134, 102—104).—In order to obtain a sharp potential difference 
at a point corresponding with the theoretical value, in the electro- 
metric titration of mercury with ammonium thiocyanate, mercury 
ions must be absent from the solution. Hence strongly acid 
solutions show a more definite potential difference than slightly acid 
solutions. Thus in the case of mercuric nitrate the indefinite end- 
point in.neutral or weak acid solutions is due to hydrolysis, which 
is suppressed by the presence of a large excess of nitric acid. In 
such a strongly acid solution the transition point lies very near to the 
theoretical value and nearer than that obtained by indicators. . 

J.B. F. 


Analytical Methods for certain Metals including Cerium, 
Thorium, Molybdenum, Tungsten, Radium, Uranium, 
Vanadium, Titanium, and Zirconium. R. B. Moorz, S. C. 
Linn, J. W. Marpen, J. P. Bonarpt, C. W. Davis, and J. E. 
Contry (U.S. Bur. Mines, Bull. 212, 325 pages).—A critical review 
of known methods, with suggested modifications. 


_ Separation of Aluminium and Iron from Zinc, Manganese, 
and Nickel by the Basic Acetate Method. A. Kine and 
A. LasstrurR (Compt. rend., 1924, 178, 1551—1552).—For 
the complete precipitation of aluminium the hydrogen-ion concen- 
tration of the solution must be at least py 5-2, but with this acidity 
filtration of the precipitate is impossible unless filter-paper be added 
before precipitation. To 350 c.c. of the liquid are added methyl- 
red (pg 5-2—5-6) and 20 c.c. of a 10% solution of sodium acetate 


ANALYTICAL CHEMISTRY. ii. 503 


followed by sodium hydroxide solution until the indicator is just 
affected. After addition of a small quantity of filter-paper the 
liquid is boiled for 2 minutes, the precipitate filtered, washed with 
a 1% solution of ammonium nitrate, ignited, and weighed. The 
precipitation of manganese commences at py 6-5 and a single 
precipitation effects cemplete separation if the above procedure be 
followed. With zinc, precipitation begins at pz 6-0, so that separation 
is possible if the acidity is strictly py 5-2, the addition of a large 
quantity of sodium chloride being necessary to make filtration of 
the precipitate possible. Reprecipitation of the aluminium is thus 
rendered necessary. Although for the precipitation of nickel the 
acidity must be py 6-1, much is carried down with the aluminium 
and separation by this method is impossible. Precipitation of iron 
is complete at pg 4-1, so that separation from zinc is readily possible. 
The impossibility of the use of an indicator makes the separation 
of nickel untrustworthy, and the method is not advisable when iron 
and aluminium are together present. J. W. B. 


Standardisation of Permanganate with Ferrous Ammonium 
Sulphate. I. M. Korruorr (partly with J. C. van Disk) (Pharm. 
Weekblad, 1924, 61, 561—566).—Commercial samples of Mohr’s 
salt, even after recrystallisation, contain zinc, manganese, magnes- 
ium, etc. The pure salt may be obtained by reduction of ferric 
ammonium sulphate with hydrogen sulphide; it is more suitable 
than oxalic acid for thé standardisation, since the reaction weight 
is so much greater, and the titration proceeds smoothly at the 
ordinary temperature. 8.1L. 


Colorimetric Determination of Iron. D. von DEsE6 
(Biochem. Z., 1924, 146, 323—-327).—The influence of phosphates 
and various concentrations of hydrochloric acid on the micro- 
method of Autenrieth and Funk (Miinch. med. Woch., 1912, 
59, 765) for the determination of iron has been investigated, with 
the view of applying the method to the analysis of pigmented bones. 
Satisfactory results are obtained if the complex ferri-phosphates be 
decomposed by preliminary heating in the presence of acid on the 
water-bath. J.P. 


Micro-analytical Separation of Iron and Phosphoric Acid. 
G. Fonrks and L. Tatvo.ue (Bull. Soc. chim., 1924, [iv], 35, 641—- 
644).—The iron in acid solutions containing 0-1 to 1-5 mg. of the 
metal may be determined by adding alcoholic dimethylaminoazo- 

nzene, very nearly neutralising with ammonia, and then addin 
sodium hyposulphite followed by a solution of «-nitroso-8-naphtho 
in acetic acid, until the precipitate of the complex ferro-nitroso-f- 
naphthol is obtained. The latter is washed with acetic acid and 
treated as previously described (A., 1923, ii, 583). Copper, nickel, 
and cobalt must be absent, but fairly large quantities of phosphoric 
acid may be present. 8. 

Determination of Metals of the Ammonium Sulphide 


Group by Hydrogen Sulphide under Pressure. L. MosEr and 
M. Beur (Z. anorg. Chem., 1924, 134, 49—74).—The solubilities of 
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the sulphides of cobalt, nickel, zine, iron, manganese, and thallium 
. were determined in sulphuric acid of various degrees of normality. 
Zine is quantitatively precipitated from solution by hydrogen 
sulphide under pressure ; the precipitate is dense and easily filtered. 
Manganese is quantitatively separated from zinc in N/16-sulphuric 
acid solution. Iron and cobalt are quantitatively separated from 
zinc in N/16-sulphuric acid solution only when the iron or cobalt is 
not greater than 0-1 of the zinc. Nickel in a similar propor- 
tion is quantitatively separated in N/8-sulphuric acid solution. 
Molybdenum is precipitated quantitatively only in N-sulphuric acid 
solution if the concentration of the molybdenum does not exceed 
0-1g MoO, per 100¢.c. It is also quantitatively separated from zinc, 
nickel, cobalt, and iron only in 5N-, from iron in 2-5N-, and from 
aluminium in V-sulphuric acid solution, when not more than 0-1 g. 
MoO, per 100 c.c. is present. The separation of molybdenum from 
uranium gives good results over wide limits of metal concentrations. 
A quantitative separation of thallium and zinc was not obtained ; 
the precipitate in sulphuric acid solution of various strengths 
consisted of zinc sulphide associated with a double sulphide of 
thallium and zinc. J.B.F. 


Colour Reaction between Cobalt Salts and Dimethyl- 
glyoxime in the Presence of Sulphides. F. Frieu and L. von 
Tustanowska (Ber., 1924, 57, [B], 762—763).—Cobalt may readily 


be detected even in the presence of nickel by treatment of the acid 
solution with sodium acetate and alcoholic dimethylglyoxime, 
filtration of eventually precipitated nickel dimethylglyoxime, and 
addition of dilute sodium sulphide solution to the filtrate. A 
violet coloration develops, the intensity of which depends on the 
quantity of cobalt present. If the solution is acidified with acetic 
acid and extracted with amyl alcohol, the latter is coloured dark 
violet to pale wine-red. The reaction is sensitive to 1 part in 
830,000 parts. The coloration is due to bern: aa 
[CMe(-NOH) 

H.W. 


Compounds of Quadrivalent Nickel with Dimethylglyoxime 
and a Sensitive Test for Nickel. F. Frieu (Ber., 1924, 57, [B), 
758—761).—When nickel chloride dissolved in warm water is treated 
successively with sodium hydroxide solution (30%), a hot, saturated 
alcoholic solution of dimethylglyoxime, and lead dioxide a red 
solution is obtained from which, after cautious neutralisation with 
dilute acid, a dark red compound, [CMe(:N-OH)-CMe:NO-],NiO, is 
precipitated. The quadrivalency of nickel in the substance 
is demonstrated by its ability to liberate iodine from acidified 
potassium iodide solution. When treated with iodine and 
potassium iodide in alkaline solution, it yields the compound, 
[CMe(‘N-OH)-CMe:NO-],Ni(OK)-I,2H,O. For the detection of 
nickel the solution is treated with concentrated ammonia, lead 
dioxide, a few drops of dilute sodium hydroxide solution, and 
alcoholic dimethylglyoxime, boiled for a short time, and filtered ; 
the filtrate is dark red to reddish-yellow in colour, according to the 
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quantity of nickel present. The sensitiveness of the test is about 
four times as great as that of Tschugaev. H. W. 


[Analysis of] Complex Compounds of Platinum and 
Palladium with Organic Sulphides. L. Tscnucarv (compiled 
by E. Frrrzmann) (Z. anorg. Chem., 1924, 134, 277—282).—An 
introductory paper to the study of complex platinum and palladium 
compounds with organic sulphides and thioethers. Owing to the 
great volatility of many of these compounds, the ordinary methods 
for the determination of the sulphur and chlorine content are not 
available. To determine the sulphur, a mixture of the substance 
with potassium nitrate and sodium carbonate is placed in a hard 
glass test-tube between two layers of the fusion mixture, the upper 
layer being covered with sodium carbonate. The tube is heated in a 
horizontal position, beginning at the sodium carbonate layer and 
heating towards the closed end. After 2 hours, the mass is allowed 
to cool and dissolved in hydrochloric acid. Nitrogen compounds 
and silica are removed as usual by evaporation and the sulphuric 
acid is precipitated with barium chloride. For the determination 
of chlorine a mixture of the substance with freshly-burnt lime is 
heated between two layers of lime in a manner similar to that 
described above, except that a nickel tube is used. The chlorine 
is determined gravimetrically in the usual way. A. R. P. 


Quantitative Separation of Platinum and Iridium. 6%. 
Aoyama (Z. anorg. Chem., 1924, 133, 230—244).—Separation is 
effected by (1) precipitation of the metal from an acid solution of 
the chloride by means of metallic copper, which precipitates platinum 
completely, but iridium to the extent of 1—3°%% of the total present 
only, (2) dissolving the precipitate and reducing again with mag- 
nesium to remove copper, and (3) igniting in a stream of hydrogen 
and treating the metal with aqua regia, which dissolves platinum 
but does not attack iridium after this treatment. An alternative 
method is to effect the first reduction with magnesium, which 
precipitates both metals completely, and separate after ignition in 
hydrogen by means of aqua regia. 8.1. L. 


Determination of Organic Vapours in Gas Mixtures by 
means of Active Charcoal, particularly of Benzene in 
Illuminating and Coke Oven Gas. E. Brru and E. WacHEn- 
DORFF (Z. angew. Chem., 1924, 37, 205—206 ; cf. Fischer and Zerbe, 
B., 1924, 43).—When benzene which has been adsorbed by active 
charcoal is expelled by means of steam at 130°, there is a certain 
loss, which is constant for a given set of conditions, due to adhesion 
in the condenser and receiver, uncondensed vapour, and retention 
of a small quantity of benzene by the charcoal. This benzene, 
together with moisture, is removed by subsequent evacuation of the 
adsorption tube. Charcoal which is used for the first time retains 
a@ considerable amount of benzene, but the loss in subsequent 
experiments is constant. Allowing for this, an average recovery of 
99-6°% is obtained by expulsion with steam at 130° 
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Micro-determination of Methyl Alcohol in Blood. N. V. 
BripstEn (Biochem. Z., 1924, 146, 361—369).—The micro-method 
of Widmark (ibid., 1922, 131, 473) for the determination of 
ethyl alcohol in blood has been adapted, with a few modifications 
in detail, for determining methyl alcohol (cf. Nicloux, Compt. rend. 
Soc. Biol., 1912, 70, 59). The rate of disappearance of methyl 
alcohol from the blood of rabbits which had received intravenously 
0-8 g. of the alcohol per kg. body-weight, has been followed by this 
method. In general, the curves are broken by a temporary increase 
of concentration which appears from 4 to 6 hours after the injection. 


Application of the Biochemical Method of Characterising 
Dextrose to the Detection of Maltase in Malt. M. Bripz. 
(Compt. rend., 1924, 178, 1636—1637).—Maquenne (A., 1923, i, 442) 
found that a cold-water extract of malt containing maltose under- 
goes gradual increase in reducing power. That this change is, as 
Maquenne suggested, due to hydrolysis of the maltose present by 
maltase contained in the malt extract is now shown by determining 
the dextrose in the solution, before and after digesting it for 16 days, 
by the method involving combination of this sugar with methy} 
alcohol under the influence of emulsin. tT... P. 


Optical Determination of Starch in Technical Starch 
Products and in Parts of Plants by means of the Interfero- 
meter. O. Wo.rr (Z. angew. Chem., 1924, 37, 206—207).—Two 
equal quantities of the starchy material are mixed with equal 
quantities of water, and one is boiled to gelatinise the starch whilst the 
other is kept at the ordinary temperature. To each is then added 
a diastase solution and, after an hour, equal quantities of kieselguhr. 
After filtration, the two clear solutions are compared in the inter- 
ferometer. Fibrous vegetable material must be thoroughly dis- 
integrated by grinding it with purified sand before the above treat- 
ment. In each case, the interferometer is previously calibrated by 
carrying out the above operations with known quantities of pure 
starch. The method gives lower results than chemical methods 
involving treatment with acids, the difference probably being due 
to hydrolysis of hemicellulose, as well as of starch, in the latter 
process. W. T. K. B. 


Oxidation of Tartaric Acid by Potassium Permanganate 
and Hydrogen Peroxide. W. Mzicen and I. ScunerB (Z. 
angew. Chem., 1924, 37, 208).—In the quantitative oxidation of 
dilute solutions of tartaric acid by potassium permanganate in the 
presence of a sufficient quantity of sulphuric acid no precipitate of 
manganese dioxide is formed, so that the addition of excess of oxalic 
_ acid and subsequent titration back are unnecessary. Greater 
accuracy is obtained by standardising the permanganate solution 
with pure potassium hydrogen tartrate rather than with oxalic acid. 
Crude potassium hydrogen tartrate contains organic impurities 
and cannot be directly titrated with permanganate. The tartrate 
should first be separated by precipitation from alcoholic solution. 
Traces of organic impurities which are precipitated at the same 
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time are oxidised in acid solution by cold permanganate; this does 
not affect the tartrate, which is subsequently titrated hot. The 
oxidation of tartaric acid by hydrogen peroxide in the presence of 
an iron salt or, better, of a copper salt, is of value for removing it in 
cases where its presence prevents the precipitation of metallic 
hydroxides. Thus, in qualitative analysis tartaric acid is removed 
after the hydrogen sulphide group by boiling the filtrate with copper 
sulphate and hydrogen peroxide, the copper being then removed by 
precipitation with hydrogen sulphide. In quantitative analysis, 
iron and aluminium may be determined in presence of each other 
by precipitating the former with ammonium sulphide in the 
presence of tartaric acid, filtering, heating the filtrate with copper 
sulphate and hydrogen peroxide, removing the copper with hydrogen 
sulphide, and finally precipitating the aluminium with ammonia. 
Further applications of a similar nature occur in the separation of 
zirconium or titanium from iron, and of molybdenum from 
tungsten. W. T. K. B. 


Bromometric Determination of Iodine Values. W. Man- 
cHot and F. OBERHAUSER (Z. Unters. Nahr. Genussm, 1924, 47, 
261—263).—Excellent agreement with iodine values determined by 
Hiibl’s method for substances of iodine value varying from that of 
oleic to that of linolenic acid was obtained by using solutions of 
bromine in hydrochloric or acetic acid with chloroform, or in 
acetic acid without chloroform. [Cf. B., 1924, 564.] H.C. R. 


Fatty and Resin Oxy-acids and their Analytical Separation. 
H. Wourr (Chem. Umschau, 1924, 31, 87—-89).—Fatty and resin 
oxy-acids can be separated by Wolff and Scholze’s method (A., 1914, 
ii, 393). Five to 6% of the fatty oxy-acids remain unesterified in 
this process and an almost equal proportion of resin oxy-acids is 
esterified, so that if the amounts of each of these acids present are 
equal, the errors so caused cancel out. The total amount of oxy- 
acids present rarely exceeds 20%, so that the maximum error can 
only amount to 1-0—1-2%. Gladding’s method (Holde, ‘“ Unters. 
der Kohlenwasserstofféle und Fette,” 5th ed., p. 638) involves an 
error of about the same magnitude in the determination of fatty 
oxy-acids, but the error involved in the determination of resin fatty 
acids amounts to 65%, so that this method cannot be used when 
resin fatty acids are present. The refractive indices of alcoholic 
solutions of resin and fatty oxy-acids (1:3) differ, but not suffici- 
ently to afford a practical method of analysis. H.C. R. 


‘ Quantitative Aspects of the Kreis Test. II. G. E. Horm 
and G. R. Greenspank (Ind. Eng. Chem., 1924, 16, 518).—The 
oxidation products of linoleic, linolenic, and ricinoleic acids, as well 
as of oleic acid, give the Kreis test (cf. ibid., 1923, 15, 1051). Linoleic 
and ricinoleic acids, however, gave but faint tallowy odours even 
when relatively large amounts of oxygen had been absorbed. 
Linolenic acid produced no tallowy odour on oxidation. The 
product of the number of c.c. of oxygen absorbed per 100 g. of fatty 
acid and the amount (g.) of oxidised acid necessary to give an 
equivalent colour intensity in the Kreis test is greater in the case of 
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the above three acids than in that of oleic acid. The colour given 
by oxidised ricinoleic acid in the Kreis test is entirely different from 
that given by oleic, linoleic, and linolenic acids; the relative pro- 
portion of colour is small and the rate of oxygen absorption slow. 
Oleic acid is evidently the main constituent of fats and oils concerned 
in the production of tallowiness or rancidity, and the olfactory sense 


gives no true criterion of how highly oxidised a fat or oil may be. 
H.C. R. 


Determination of the Free Fatty Acids of Blood. A. von 
Szent-Gy6reyi and T. Tominaga (Biochem. Z., 1924, 146, 226— 
238).—The gravimetric method involves dehydration of the blood in 
acetone and simultaneous treatment with a barium chloride—acetic 
acid mixture, extraction with alcohol and removal of hematin, 
extraction with light petroleum, removal of acetone-soluble phosphat- 
ides, conversion of the fatty acids into the corresponding sodium 
soaps, removal of cholesterol, its ester, and neutral fat by light 
petroleum, liberation of the acids from the soaps, reprecipitation 
of the acids from light petroleum as the sodium soaps, washing, 
liberation of the acids, repeated extraction with acetone, and finally 
drying and weighing of the resulting fatty acids. a. 2. 

Detection of Higher Multiple Unsaturated Free Fatty Acids 
in Blood. A. von SzentT-GyOreyi (Biochem. Z., 1924, 146, 239— 
244).—Two methods are described for the quantitative detection 
of unsaturated fatty acids in blood, which involve a modification of 
the method used for determining the free fatty acids (cf. preceding 
abstract), and the formation of bromine additive products precipit- 
able by ether and so separable from the saturated acids. J. P. 

Chemistry of Jaffé’s Reaction for Creatinine. A Red 
Tautomeride of Creatinine Picrate. I. GrEENWALD and J. 
Gross (J. Biol. Chem., 1924, 59, 601—612).—The red colour pro- 
duced in Jaffé’s reaction for creatinine (A., 1886, 1056) is due to the 
formation of a tautomeric form of creatinine picrate. It is obtained 
as a red powder on the addition of hydrochloric acid to a mixture of 
creatinine, sodium picrate, and sodium hydroxide in excess. On 
prolonged heating in a vacuum at 139°, this red powder is converted 
into creatinine picrate. The reaction is not given by other nitro- 
compounds related to picric acid. C. R. H. 

Detection of Urobilin in the Duodenal Fluid. L. GrimpeErt 
and G. Potrot (J. Pharm. Chim., 1924, [vii], 29, 169—172).—In 
order to separate urobilin from bilirubin, the presence of which 
interferes with the characteristic fluorescence given by the former 
substance with zinc acetate, the duodenal fluid is acidified with 
hydrochloric acid, a drop of hydrogen peroxide is added, and the 
liquid is heated in boiling water for 2 minutes. The bilirubin is 
oxidised to biliverdin, which is insoluble in chloroform. The 
solution is then cooled and extracted with chloroform, the chloroform 
solution is dehydrated with anhydrous sodium sulphate and treated 
with 2 c.c. of a saturated solution of anhydrous zinc acetate in 


chloroform. A green fluorescence indicates the presence 
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Quantum Theory of Radiation. N. Bonr, H. A. Kramers, 
and J. C. SuaTEeR (Z. Physik, 1924, 24, 69—87; cf. this vol., ii, 
433).—A discussion of the application to problems of the quantum 
theory, such as the Compton effect, of an idea introduced by Slater 
(Nature, 1924, 113, 307) to reconcile the continuous and discontinu- 
ous features of radiation phenomena. 8. B. 


Duration of Molecules in Upper Quantum States. R. C. 
Torman (Physical Rev., 1924, 23, 693—709).—A full account of 
work previously published (cf. this vol., ii, 362). 


Possible Explanation of the Behaviour of the Hydrogen 
Lines in Giant Stars. K. T. Compron and H. N. RvussELi 
(Nature, 1924, 114, 86—87). 


Light emitted from Solid Nitrogen when bombarded 
with Cathode Rays and its Bearing on the Auroral Spectrum. 
L. VecarD (Proc. K. Akad. Wetensch., 1924, 27, 113—126).— 
A detailed account of work reported previously (cf. this vol., ii, 436), 
including a description of the apparatus employed. * © J 


Spectrum of Ionised Lithium. M. Moranp (Compt. rend., 
1924, 178, 1701—1704; cf. this vol., ii, 437).—Several new lines 
have been found. A very feeble ray, 4501, is thought to belong to 
the spectrum of the doubly-charged lithium ion. By analogy with 
helium, it is considered probable that the rays 2934 and 7600 belong 
to the spectra of singly-charged ortholithium and paralithium, 
respectively, the two orbital electrons of the ortholithium being in 
a less stable state than those of the paralithium ion. Calculation 
shows that the potential of transformation of paralithium into 
ortholithium is 44-8 volts, and this actually represents the minimum 
potential difference necessary to excite the ray 2934 in lithium 
vapour (Mohler, Science, 1923, 58, 468). This forms a fresh con- 
firmation of the principle of spectroscopic displacement. The 
second ionisation potential of lithium appears to be in the neigh- 
bourhood of 65 volts, and Mohler (loc. cit.) finds that the ray 2934 
only reaches its maximum intensity for a potential of about 60 volts. 
It is suggested that 4678 and 4664 are the first terms of the 
Bergmann series for para- and ortho-lithium. M. S. B. 


Spectrum of Mercury below the Ionisation Potential. 
J. A. Expripce (Physical Rev., 1924, 23, 685—692).—The results 
obtained by a photoelectric method by Franck and Einsporn, who 
showed that 2p, and 2P are not the only orbits to which electrons 
could be directly displaced by collision, have been confirmed 
spectroscopically by minimising the effect of space charge. The 
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development of the mercury spectrum has been followed and the 
appearance of new lines at 7, 8-4, 8-9, 9-9, and 10-4 volts (the ionising 
potential) takes place in the stages predicted by theory. It is 
suggested, but not proved, that a displacement of an electron from 
the normal (18) orbit to any other is possible when the energy of an 
impacting electron equals or exceeds the energy of that orbit. It 
is considered likely that other energy levels, observed only by the 
photoelectric method, are real, but that the corresponding orbits 
are incapable of functioning in spectroscopic emission, since 
transitions both to and from them violate the selection —. 
A. A. E 


Analysis of Arc Spectrum of Titanium. C. C. Kress and 
H. K. Kruss (J. Opt. Soc. Amer., 1924, 8, 607—645; cf. A., 1923, ii, 
596).—Approximately 400 lines of the arc spectrum of titanium 
have been classified as belonging to multiplets of the triplet and 
quintet series systems, or to intercombinations of these systems. A 
few lines have also been selected as probable members of the singlet 
series system. The structures of the multiplets are in accordance 
with the selection principle. New arc lines of titanium are 
incidentally recorded. 


Theory of Band Spectra. P. Tartraxovsxy (Z. Physik, 
1924, 24, 98—116).—A consideration of the maximum value of the 
oscillation quantum number, according to the author’s theory of 
band spectra (ibid., 1923, 15, 153). Ss. B 


Structure of the Second Positive Group of Nitrogen Bands. 
R. Mecke and P. Linpau (Physikal. Z., 1924, 25, 277—-278).—The 
structure of the spectrum of the second positive group of the nitrogen 
bands has been, to a considerable degree, elucidated according to 
the principle of combination. Certain disturbing elements affecting 
the co-ordination both of the lines of various bands and of the various 
series within one band have to be taken into account. Nine out 
of the total 44 bands have been investigated and, with one exception, 
all the terms up to n = 5 have been determined. The lines can be 
classified into two groups of three branches, denoted by R,, R,, Fs, 
and P,, P,, P3, respectively. The R, and P, branches consist of 
doublets, the members of the R, and P, branches are simple, but 
every second line is displaced, and the R, and P, branches are simple 
and not displaced. , L. J. H. 


Ultra-violet Emission Bands of Oxygen. R. C. JoHNsoNn 
(Proc. Roy. Soc., 1924, A, 105, 683—691).—Measurements have been 
made of bands of the oxygen emission spectrum in the region 
2300—4400 A. It has been found that the main band system in 
this region can be completely represented by a Deslandres formula, 
v = 1620 or 1420, +16-945p2—13-37m?. The observed values of 
p were 55—47, and of m, 25—34. A weak emission of bands found 
in absorption in ozone was also observed, and as these ozone bands 
bear no apparent relation to the main band system studied, it is 
concluded that the latter is not due to ozone, contrary to Stark’s 
opinion, but to some other oxygen molecule, probably O,. _ S. B. 
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Quartz Spectrograph. E. O. Huipsrr (J. Opt. Soc. Amer., 
1924, 8, 707—709).—A description of a Littrow mounting of a 30° 
quartz prism. The reflecting surface at the back of the prism is 
provided by a layer of mercury. 8. B 


Stark Effect in Hydrogen and Helium. J. S. Foster 
(Physical Rev., 1924, 23, 667—684).—Using Lo Surdo’s method with 
a rotating cathode, Stark effect measurements were made for 
hydrogen and helium lines in fields 1 to 38 kv./em. The known 
effect for the Balmer hydrogen series is supplemented by observa- 
tions on the changes in relative intensities of the components with 
increasing field, particularly with H, and H., at low fields. With 
parhelium, measurements were made for the groups near the D 
lines and 3614 A., which were also measured. The number of lines 
in each group increases with the order. Combination series are 
suggested. which include these lines and the components of Stark’s 
“ diffuse principal” series, and fit the scheme proposed by Tschul- 
anowsky. With orthohelium, measurements are given for groups 
3820 and 3705 A. and observations for 4026 A. A. A. E. 


Relativity Doublets in X-Ray Spectra. A. Lanp& (Z. 
Physik, 1924, 24, 88—97).—Recent measurements of the separations 
of optical doublets of ionised atoms have supported the view that 
Av=k .(Z—s)* for optical doublets as well as for X-ray doublets. 
For this and for other reasons, Sommerfeld’s relativity theory of 
X-ray doublets is abandoned in favour of an explanation analogous 
to that accorded optical doublets (see ibid., 1923, 16, 391, and A., 
1923, ii, 709). This relation governing doublet separations is one 
of the outstanding difficulties of the Bohr theory. 8. B. 


Apparatus for X-Ray Research. §. K. Atzison and G. L. 
CiaRK (J. Opt. Soc. Amer., 1924, 8, 681—691).—An account is given 
of technical improvements in X-ray spectrometers. 8. B. 


Double Refraction in Moving Fluids. E. Krurccer (Z. 
physikal. Chem., 1924, 109, 438—452).—The apparatus consisted 
essentially of an inner cylinder, which could be rotated up to 
6000 revs. per min., surrounded by one only slightly larger, which 
was stationary. The liquid under investigation was contained 
between the two cylinders and was brought into rapid movement 
by the rotation. Polarised light was passed through the liquid, 
parallel to the axis of rotation, and examined for double refraction. 
All the liquids which showed the phenomena were optically hetero- 
geneous, but the converse did not hold. Increased temperature 
usually diminished the double refraction and some substances, e.9., 
olive oil, showed a definite transition temperature, but the value of 
this differed according to whether the liquid was being heated 
or cooled. Quantitative results varied considerably with the 
previous history, e.g., with the age (particularly in the case of lactic 
acid), and with the temperature immediately previous to a deter- 
mination ; thus, previously warmed 0-4°%, gelatin solution, on cooling 
to 20°, showed for some time an abnormally small double — 
20—2 
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Structure of Molecules in Relation to their Optical Aniso- 
tropy. C. V. Raman (Nature, 1924, 114, 49—50).—It is sug- 
gested as a working hypothesis that the optical anisotropy of mole- 
cules is chiefly due to the mutual influence of the electric doublets 
induced by the external field in its constituent atoms, the latter 
individuals being isotropic. This view is receiving support from 
experiments in progress. A. A. E. 

Rotatory Dispersion of Crystals. L. LonacuamBon (Compt. 
rend., 1924, 178, 1828—1831; cf. A., 1922, ii, 603)——A more 
sensitive test of the relations previously observed between optical 
rotatory powers in the solid and the liquid or dissolved condition is 
afforded by the investigation of the coloured salt potassium 
rhodium oxalate (Jaeger, A., 1918, i, 3), which shows a high rotation 
and anomalous dispersion in solution. The salt is levorotatory for 
light of more than 6000 A. and dextrorotatory for less than 5900 A. 
whatever the concentration of the solution. The crystals show a 
rotation of —9-5° per mm. for 6400 A., this being the only light 
which is transmitted by thick crystals. The rotations of the crystal- 
line and dissolved substances were compared over the range 4900 to 
7000 A. The dispersion is similar, but the point of inversion in the 
solid occurs at 5190 as compared with 5970 A. in solution. Since 
the symmetry of the crystal is precisely that required by Werner’s 
stereochemical formula, there cannot be a rotation due to crystal 
structure, superposed on the molecular activity: the observed 
rotations are due solely to molecules arranged parallel to one 
another. The observed figures are satisfactorily interpreted in 
terms of Drude’s theory, the coloured salt having, in addition to 
absorption bands in the ultra-violet, one at least in the visible 
region. G. M. B. 


The Rotation Dispersion of Camphor. F. Birx1.—(See this 
vol., i, 753.) 

Infra-red Absorption Spectra of Organic Compounds. 
Isomerism and Homology. J. Lecomte (Compt. rend., 1924, 
178, 1698—1701).—Continuation of previous work (cf. this vol., 
ii, 439) on the variations in the infra-red absorption spectra of 
isomerides, and of members of homologous series. In isomeric 
compounds, the influence of the form of the carbon chain, that is, 
whether straight or branched, is small, down to a limit of A=10p 
for saturated alcohols, 9 for mixed ketones, and 11-5, for aliphatic 
esters. Esters of different acids, however, have variable absorption 
bands beyond 7y. Different types of homologous series have been 
studied. Inasimple series such as the primary alcohols, CpHon+,OH, 
all the compounds show the same bands up to limits varying from 
7to10u. Inseries of compounds containing the same characteristic 
group twice, the position of the absorption maximum is practically 
constant, provided the two groups maintain the same distance apart. 

The positions of absorption bands, calculated from dispersion 
formule, agree very well with the results of experiment for rock 
salt, sylvine, etc., but not for organic compounds. Better agree- 
ment in the latter case is found by application of the quantum 
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theory. Since it is only for wave-lengths greater than from 7 to 
11-5 that isomerides and homologues show differences in absorption, 
absorption bands in this region probably arise from molecular 
rotation. M.S. B. 


Infra-red Absorption of Carbon Monoxide. E. F. Lowry 
(J. Opt. Soc. Amer., 1924, 8, 647—658).—The absorption band of 
carbon monoxide, with maxima at 4-60 and 4-73, has been examined 
under the dispersion of a grating of 2887 lines per inch. No evidence 
of fine structure was obtained, but slight minima are present, one 
on each side of the band centre. From the positions of the maxima, 
the moment of inertia and the distance / between the atomic centres 
in the carbon monoxide molecule are calculated. The value for 
1, 115x108 em., agrees with that given by Eucken (Z, Elektrochem., 
1920, 26, 377). S. B. 


Absorption of Ultra-violet Rays by Acraldehyde. V. 
Henri (Compt. rend., 1924, 178, 844—847).—The spectrum of 
acraldehyde in solution varies with the nature of the solvent ; in 
hexane, it resembles that exhibited by the substance in the state of 
vapour. Two series of bands were observed, five of increasing 
intensity between 4150 A. and 2780 A., and a region between 
2450 A. and 1980 A. When the acraldehyde is in a state of vapour, 
the former group may be resolved into a large number of lines. 
Evidence is adduced to show that the former series is due to the 
carbonyl group, whilst the latter originates in the ethylenic bond. 
This is confirmed by comparison with the spectra of propaldehyde, 
8-methyl-A*-butylene, and acrylic acid. H. J. E. 


Absorption Spectrum of Naphthalene Vapour. V. HENRI 
and H. pr LAzxo (Proc. Roy. Soc., 1924, A, 105, 662—682; cf. 
this vol., ii, 367)—When radiation is absorbed by a molecule, 
changes may occur (1) in the energy of the electrons in the molecule, 
(2) in the vibratory energy of the component atoms, and (3) in the 
rotational energy of the molecule as a whole. Three types of 
molecular absorption spectra may therefore be expected: (a) in 
which all three of the above energy changes are quantised, (6) in 
which only changes (1) and (2) are quantised, and (c) in which only 
(1) is quantised. Spectra of type (a) will consist of groups of band 
series with a fine structure. Type (b) will have groups of band 
series in which the individual bands have no fine structure and are 
5—10 A. wide. Type (c) will consist of continuous absorptions 
over regions 100—300 A. wide. Examples are quoted of each type 
of absorption (cf. this vol., ii, 4). 

The absorption of naphthalene vapour has been examined. The 
saturated vapour was maintained in a jacketed quartz cell 30 cm. 
long, between temperatures of 20° and 150°. The cell was previously 
evacuated. An absorption of type (a) was observed in the region 
3200—2820 A. and one of type (b) in the region 2820—2500 A. 
The three branches caused by a positive, negative, and zero change 
in the rotational quantum number were analysed in the absorption 
of type (a); constant frequency differences were detected in the 
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type (b) absorption. The authors conclude that in general the 
absorption of a molecule evolves from type (a) through (b) to (c) 
with increase in the frequency of the absorbed light. They suggest 
a connexion between this transition and intramolecular changes of 
structure. The value for the moment of inertia of the naphthalene 
molecule deduced from the constants of the absorption spectrum is 
much smaller than that obtained by Bragg from the difference in 
length of the unit cells of naphthalene and anthracene i. 


Effect of Viscosity on Fluorescence. F. Prrrin (Compt. 
rend., 1924, 178, 2252—2254).—The fluorescence of a dissolved 
substance decreases exponentially as the concentration of the 
solution decreases, and since a molecule in the critical state (i.c., 
one which has absorbed a quantum of the exciting radiation) 
returns to the normal state immediately another molecule of the 
same substance approaches sufficiently near, the constant will 
depend on the coefficient of diffusion of the dissolved substance 
and therefore on the viscosity of the solution. This has been 
verified for solid solutions of fluorescent-blue and eosin in fused 
dextrose. When the fluorescence only decreases appreciably at 
high concentrations the substance exhibits fluorescence in the pure 
solid state, e.g., acid quinine sulphate and phenanthrene. The 
viscosity also affects the duration of the critical state of the mole- 
cules and therefore the rate of disappearance of the luminescence. 
Short periods of phosphorescence have been observed with some 
of the solid solutions employed, especially with rhodamine (which 
decreases to one-half in ? second), with eosin, erythrosin, and 
rhodamine in ordinary glycerol, and with eosin (0-001 second), 
in 70% glycerol solution. The duration of the critical state also 
diminishes as the concentration of the solution increases. 

J. W. B. 


Application of Fluorescence Phenomena to the Identific- 
ation of Medicaments. E. Bay.e and R. Fasre.—(See ii, 574.) 


Phosphorescence and Photoelectric Effect. M. Curis 
(Compt. rend., 1924, 178, 2244—2246).—The influence of varying 
concentrations of bismuth on the intensity of the photoelectric 
effect and on the fluorescence and phosphorescence of calcium 
sulphide is investigated, all the specimens containing 1°, of sodium 
chloride. The conclusion of Lenard (A., 1909, ii, 283) that calcium 
sulphide free from bismuth shows no photoelectric effect is con- 
firmed. The photoelectric effect appears with the introduction 
of the phosphorescent substance but does not depend appreciably 
on its concentration and is not a consequence of nT. 

J. W. B. 


Conservation of Momentum in Exciting and [Ionising 
Collisions. G. Joos and H. KuLtenKxamprr (Physikal. Z., 1924, 
25, 257—263).—The principle of conservation of momentum is 
combined with that of the conservation of energy for collisions 
resulting in excitation or ionisation, and the results are applied to 
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various limiting cases. For the case where particles of atomic mass 
collide at low velocities, as in slow canal rays, the total mass of both 
is taken into account and the velocity of impact necessary to pro- 
duce excitation must be at least twice that required for the same 
process if the impinging particle be an electron. This is in accord- 
ance with the limited experimental data available. For greater 
velocities, the mass of the atom struck does not enter, but only that 
of the electron displaced. On this assumption, the calculated 
velocity for «-particles at the end of their effective path is of the 
right order of magnitude. L. J. H. 


Explanation of Abnormal Low-voltage Arcs. K. T. 
Compton and C. H. Ecxart (Nature, 1924, 114, 51).—Experiments 
with low-voltage arcs in argon and mercury indicate that there is 
always a sufficient cathode drop to produce ionisation. A. A. E. 


Temperature Coefficients of Electrical Conductors. W. BiLtTz 
(Z. anorg. Chem., 1924, 133, 306—311; cf. this vol., ii, 184, 552).— 
Fused salts may be divided into two classes as regards the tempera- 
ture coefficients of their electrical conductivity : (1) salts, such as 
silver chloride, which are good conductors in the fused state, and 
have positive temperature coefficients which are less when the salt 
is fused than when it is in solution; and (2) salts such as aluminium 
chloride, which are poor conductors in the fused state, and have 
positive temperature coefficients comparable with or greater than 
those of the salt in solution. The temperature coefficients of all sub- 
stances are determined almost entirely by the absolute value of the 
conductivity, the greater the conductivity the less being the tempera- 
ture coefficient. This rule is unaffected by the nature of a particular 
substance, and by its presence in the liquid, amorphous, or crystalline 
state. At the one end of the series are the pure metals which have 
very high conductivity and negative temperature coefficients, 
whilst at the other extreme are insulators such as crystalline sodium 
chloride with low conductivity and large positive temperature 
coefficients, W. H.-R. 


Dielectric Constants and Chemical Constitution of Organic 
Liquids. E. H. L. Meyer (Z. Physik, 1924, 24, 148—152).— 
Organic liquids containing a carbon atom which has at least 
two valencies attached to atoms other than carbon, or which 
contain electronegative inorganic groups, are all dipolar liquids, 
and possess a high dielectric constant, with a large temperature 
coefficient. 


y-Rays of Very High Frequency, Emitted by Radium. 
J. TurBaup (Compt. rend., 1924, 178, 1706—1709).—Since y-rays, 
and the 6-rays excited by them, bear the same energy relations to 
one another as X-rays and the resulting corpuscular radiation, that 
is, the energy of the $-ray is equal to the difference between the 
energy of the exciting y-ray and the energy necessary to drive out 
the electron from the atom (Ellis, A., 1921, ii, 422; 1922, ii, 
339), the wave-lengths of y-rays may be determined by studying 
the secondary -rays excited by them in a heavy element. 
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The author has measured the secondary f-ray emission from lead 
excited by the y-radiation from radium. The first four lines in the 
magnetic $-ray spectrum obtained correspond with those measured 
by Ellis (loc. cit.) and by de Broglie and Cabrera (A., 1923, ii, 109), 
and with the natural spectrum of radium-B. Four others, with 
double: the energy, are new, and correspond with the §-particles 
emitted from the K and L levels of radium-B and -C. From the 
energies required to remove an electron from these levels and the 
energies of the 8-radiation, calculations of the y-radiation are made. 
The values 1123 and 605 kilovolts, obtained for the natural 
spectrum of radium-C, are identical with those obtained for 
the natural spectrum of radium from the results of Rutherford and 
Robinson (A., 1913, ii, 899).  Ellis’s rule (loc. cit.) therefore 
applies to y-rays of very high frequency, and the energies thus 
calculated for the y-rays indicate that, within the nucleus, there 
may be differences of energy corresponding with potentials exceed- 
ing a million volts. The results have been checked by using platinum 
and uranium radiators. (-Ray velocities up to 0-974 of the velocity 
of light have been examined by a modification of de Broglie and 
Cabrera’s method (loc. cit.). M. S. B. 


Structure of Selenium. H.Coiiins (Chem. News, 1924, 128, 
408—411; cf. this vol., ii, 381).---Numerical considerations lead the 


author to write the formula N®SN a-H-H,-H-H,-H for the atom 


of selenium, and it is further stated that “ Se equals Na,S.” 
A. A. E. 


Atomic Models of the Alkali Metals. R. B. Linpsay (J. 
Math. Phys., 1924, 3, 191—236).—An attempt is made to calculate 
the orbits of the electrons of these atoms based on the Bohr theory. 
To allow for the mutual action of one electron on another, it is 
assumed that each electron will influence the others as a continuous 
distribution of electricity the density of which is uniform over every 
spherical surface around the nucleus, and of such a magnitude that 
the total charge between two such surfaces is equal to the fraction 
of the electron charge corresponding with the fraction of time 
which the electron spends between these surfaces. As a first 
approximation, Keplerian orbits are used, and what appear reason- 
able values for the effective nuclear charge and the effective quantum 
number are selected. From these the energy and the dimensions of 
the orbit are calculated and these values substituted in the funda- 
mental quantum equation fp,dr=(n—k)h. The resulting divergence 
of the value of (n—k) from its true integral value is thus determined 
and indicates the direction in which the assumed values for the 
effective charge and quantum number were in error. <A second 
approximation is then made and so on until satisfactory agreement 
is obtained. In this way, the dimensions of the orbits of the 
various electrons in lithium, sodium, potassium, rubidium, and 
ceesium are calculated and the orbits plotted. The effective quantum 
numbers for the outermost electron are all greater than those 
measured from spectrum observations, although the variation from 
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atom to atom is very similar. The dimensions of the ions thus 
obtained are in fair agreement with those deduced from crystal 
data. The author also deals with the effect of the existence of 
phase relations between electrons travelling in similar orbits and 
the polarisation effect induced by the outermost electron on the 
others. The latter effect is shown to be capable of explaining the 
discrepancy between the values for the effective quantum numbers 
found in the earlier part of the paper and those determined by 
spectrum measurements in the case of lithium and sodium. G. 8. 


Systematic Doctrine of Affinity. W. Brrz.—(See this vol., 
ii, 482, 487, 491.) 


The Increased Valency-affinity, \/A, of the Metallic Ion 
in Fused Salts. J. J. van Laar (Chem. Weekblad, 1924, 21, 
339—341).—The value of V/A for metals can be calculated from the 
vapour pressure of the fused metal ; this value is found to be identical 
with the value for the metal in the fused salts. From the values 
for the vapour pressures of fused lead chloride, 102V/Ay=37; for 
metallic lead 102VA,=26, whilst the residual affinity for 2Cl= 
2x54=11. Calculations for the halides of the alkali metals lead 
to the same conclusion. It follows that the metals in fused salts 
must be entirely in the free condition. 8. I. L. 


Explanation of the Theory of the Rotation of the Atomic 
Nucleus. VI—VII. H. Hensrock (Chem. News, 1924, 128, 
257—260, 277—278, 405—408; cf. A., 1923, ii, 400, 477, 679, 
845; this vol., ii, 296)—An extension of the author’s theory to 
explain many of the difficulties arising in the application of the 
theory of alternate polarity to carbon compounds. It is suggested 
that the bonds, instead of the atoms, should be labelled positive or 
negative, and that atoms are always united by bonds of opposite 
weak alternate polarity. Ammonium and alkylammonium com- 
pounds, compounds containing double bonds, the oximes, and ring 
compounds are considered. A. A. E. 


Relations between the Atomic Concentration and the 
Mechanical, Thermal, and Optical Constants of the Elements. 
P. LasareFF (Compt. rend., 1924, 178, 1716—1718).—A mathe- 
matical paper in which the relationships between N, the atomic 
concentration of an element, and the modulus of elasticity, the 
latent heat of fusion, and the infra-red frequency, respectively, and 
also the relationship between the amorphous and crystalline states 
of the same element, are deduced. It is shown that a positive 
thermal effect should be obtained whenever an amorphous substance 
crystallises. 


The Crystal-molecule. X-Ray Spectroscopy and Constitu- 
tion. A. ScHLEIcHER (J. pr. Chem., 1924, [ii], 107, 225—231).— 
A theoretical discussion, in which crystallographic considerations 
are applied to molecular structure, using a rr ae 


direction as an axis. .A.S. 
20* 
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Liquid Crystals. Soap Solutions and X-Rays. J. W. 
McBain (Nature, 1924, 114, 49)—When examined in slightly 
convergent light between crossed Nicols, soap solutions clearly 
exhibit a fan-like structure composed of focal lines. Every 
aqueous soap may be prepared in each of the forms, hexagonal 
crystals, curd fibres, anisotropic and isotropic liquids. Soap curds 
should not be classified as “ smegmatic ” (cf. Friedel, A., 1923, ii, 
223, 224), since that state (“liquide & conique ”’) is filled by the 
transparent conic liquid soaps. A. A. E. 


‘Fibre Structure of Electrolytically Prepared Metals. 
R. Gurocker and E. Kavurp (Z. Physik, 1924, 24, 121—139).— 
A “fibre” structure, or one in which the crystallographic axes of 
all the component crystals are parallel, has only been observed 
previously in metals which have been mechanically worked. A 
similar structure has now been detected by the X-fay method in 
many electrolytically deposited metals. The “fibre axis” is 
always identical with the direction of the stream lines during 
electrolysis. Crystallographically, the direction of the “ fibre axis ” 
may vary with the composition of the electrolytic bath. It is con- 
cluded that the axis always represents the direction in the crystal in 
which the velocity of deposition is a maximum, under the imposed 
conditions. If the current density during deposition is too high the 
crystals lose all regular orientation. S. B. 


Isotherms of Hydrogen between —104° and —244°. H. 
K. Onnzs and F. M. Pennine (Arch. Néerland., 1924, III, A, 7, 
157—165).—Measurements of the pressure volume relations for 
hydrogen at very low temperatures have been rendered possible 
by recent improvements in the hydrogen-vapour cryostat. The 
measurements were made in a piezometer and the procedure is 
described. 

So far as possible, at each temperature, determinations of pressure 
were made at densities d4—60, 70, 80, and 90. The percentage 
variation in the values of pu, from those recorded by Onnes and 
Braak (ibid., 1924, III, A, 6, 1), is quite small, and, in general, 
corresponds with a variation in temperature of less than about 
0-014°. M. S. B. 


Isotherms of Helium between —205° and —258°. F. M. 
Prennina and H. K. Onnes (Arch. Néerland., 1924, III, A, 7, 
166—171; cf. previous abstract)—Experiments have been made 
with the object of determining the form of the isochores for helium 
between densities d4—=165 and 185, data at these low temperatures 
being very scanty (cf. Onnes, Comm. phys. lab. Leiden, Nos. 1024, 
102c, 119; Holborn and Schultze, A., 1915, ii, 743; Holborn and 
Otto, A., 1922, ii, 737). The values of pv, are tabulated and 
represented by a formula which shows them to be in good accord 
with previous determinations at higher temperatures. M.S. B. 


Isochores of Air and of certain other Gases. F. M. PeEn- 
ninG (Arch. Néerland., 1924, III, A, 7, 172—206).—In general, the 
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isochores of gases and liquids do not deviate greatly from straight 
lines, but it is important for the formulation of the equation of con- 
dition to know whether isochores are straight lines or curves. The 
author has therefore examined the isochores of air at temperatures 
between —145° and —70° for d4=80, 90, and 100, of hydrogen at 
temperatures —103° to —244° for d4=70, 80, and 90 (cf. preceding 
abstract), and of helium (cf. preceding abstract) at temperatures 
—205° to —259° for d4=175 and 185. The isochores are found to 
be represented by curves which deviate perceptibly from straight 
lines. M. S. B. 


Boiling Points and Heats of Evaporation of Salts. R. 
Lorenz and W. Hrrz.—(See ii, 549.) 


Vapour Pressure of Solid Carbon. J. J. van LaaR (Compt. 
rend., 1924, 178, 2250—2252).—A restatement of the results of 
previous calculations (cf. A., 1921, ii, 17, and Wertenstein and 
Jedrzejewski, A., 1923, ii, 632). J. W. B. 


Vapour Pressures of Alkaline-earth Metals. O. Rurr and 
H. Hartmann.—(See this vol., ii, 481.) 


Measurements of Gaseous Diffusion. J. M. MULLALY 
(Nature, 1924, 113, 711—712).—The method of measurement is 
illustrated by placing mercury and iodine at the opposite ends of a 
straight, sealed glass tube containing helium or nitrogen, and deter- 
mining the gradient of flow from the composition of the deposit and 


the amount of vapour precipitated in unit time. A. A. E, 


Determination of the Density of Gases. F. Po..itzer 
(Z. angew. Chem., 1924, 37, 459—461).—An apparatus is described 
in which the weight of a long column of the gas is compared with 
that of a similar column of a gas of known density by means of a 
manometer. Two vertical tubes 10 m. long are soldered together 
lengthwise and bent horizontal at their upper ends which connect 
with a pressure-equalising chamber. The lower ends may be put 
into communication with a source of gas or with the manometer by 
means of 3-way cocks. The manometer consists of a vessel filled 
with petroleum and connected with a tube inclined at a small angle 
to the horizontal and provided with a scale for measuring the height 
of the liquid. The scale is calibrated by comparing two gases of 
known density, and an analysis is conducted by comparing the 
unknown gas with one of the standards. A.R.P. - 


Equation of State of a Gas. J. E. Jonus (Proc. Camb. Phil. 
Soc., 1924, 22, 105).—A mathematical discussion of the effect on 
the perfect gas law of intramolecular fields. The resulting equation 
is of the usual type, pp=kNT7'+B/v, but the method of deduction 
gives to B a physical meaning. In the interior of the gas B/v? is 
shown to be the stress across unit area due to the interaction of the 
gas on the two sides of the area. It is a statical stress which exists 
apart from the motion of the gas. From a consideration of the 
Statistical distribution of the molecules it is shown that B can be 
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calculated as a function of the temperature. The pressure at the 
boundary is calculated for a more general molecular model than that 
assumed by van der Waals. The same expression is found for 
B/v*, but in this case B/v? denotes the diminution of the momentum 
pressure at the boundary as distinct from the statical stress which 
it represents in the interior of the gas. 


Dielectric Constant and Volume of the Molecule. RB. 
Lorenz and W. Herz (Z. anorg. Chem., 1924, 135, 370—371).— 
The results of Grimm and Patrick (this vol., ii, 86) for the dielectric 
constants of organic liquids at the boiling point have been used to 
confirm the authors’ previous deduction, that the quotient y, of 
molecular refractive power by molecular volume, for all substances 
should be y,;=0-331 at the b. p. (cf. A., 1923, ii, 801) except for 
dipolar molecules. The values of y, for benzene, toluene, m-xylene, 
p-cymene, carbon tetrachloride, and carbon disulphide are of the 
order 0-3, in agreement with theory. The remaining substances, 
which probably consist of dipolar molecules, have considerably 
larger values of y,. W. H.-R. 


Comparison of Molecular Volume Numbers. I. R. Lorenz 
and W. Herz (Z. anorg. Chem., 1924, 135, 372—373).—The mole- 
cular volumes at absolute zero have been calculated for a number of 
substances from their refractive indices (A., 1923, ii, 801), and also 
from the equation of state, by a method due to van Laar (see 
Lorenz, ‘‘ Raumerfiillung und Ionenbeweglichkeit,” 1922, p. 102). 


The numbers obtained by the optical method are always much the 
smaller. The closest agreement between the values calculated by 
the two methods is shown by carbon disulphide, for which the ratio 
is 1-22, and the greatest difference by hydrogen, for which the ratio 
is 2-63. W. H.-R. 


Attempt to include Transition Temperatures in the Law 
of Corresponding States. R. Lorenz and W. Herz (Z. anorg. 
Chem., 1924, 135, 374—379).—An attempt to extend the previous 
work of the authors connecting various physical constants of sub- 
stances with the law of corresponding states. The m. p. and 
transition temperatures of a large number of substances (metals, 
simple compounds, and minerals) have been tabulated. If 7’, is 
the transition temperature, and 7’, the m. p., the ratio 7',/T7. 
varies between 0-252 and 0-978, but by far the greater proportion 
of substances give values between 0-6 and 0-9. Approximately, 
7',/T. =0-8, but many exceptions are shown. W. H.-R. 


Properties of Powders. VIII. Influence of Velocity of 
Compression on Apparent Compressibility of Powders. 
KE. E. Waker (Trans. Faraday Soc., 1924, 19, 614—622).—When 
a column of powder is compressed in a cylinder under constant 
load, the relation between the volume V (ratio of apparent volume 
of powder/actual volume of solid particles) and time is given by 
where is the velocity coefficient and 
tis time. This equation holds for all powders for which V=C—K 
log R (cf. Part VI, ibid., p. 79), where R is the resistance of the 
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powder to steady loads. When V approaches unity, K’ and K 
are no longer constant, but diminish with time, but the ratio K’/K 
remains constant. An expression for the resistance to impact in 
terms of the resistance to constant load has been derived. The shrink- 
age of ammonium nitrate pellets in the presence of traces of moisture 
is explained by the high value of K’ for this substance, which is 
great enough to allow of comparatively rapid contraction under 
small loads, such as those produced by capillary forces.  S.S. 


Criterion of Gas Evolution from Powdered Substances. 
G. TAMMANN and H. DiEKMANN (Z. anorg. Chem., 1924, 135, 194— 
196).—The temperature at which a mercury drop (0-3—0-8 cm. 
diameter), supported on a dry, powdered substance, sinks through 
the powder increases with the density of the latter. When adsorbed 
gases are evolved on warming, the compactness of the powder is 
destroyed and the mercury sinks through more readily. Reduction 
of external pressure produces the same effect. When the powder 
grains are 0-2—1-0 mm. in diameter the drop will not sink on 
heating or on reducing the pressure. 


Potentiometric Determination of the Velocity of Diffusion 
of Metals through Mercury. E. Conmn and H. R. Bruins 
(Z. physikal. Chem., 1924, 109, 397—421).—A method of measuring 
the rate of diffusion of metals through mercury is described which 
may be employed over a wide range of temperature and pressure. 
It has been used to determine the coefficient of diffusion of cadmium 
in mercury at 20° and 1 atm., the value 1-520 10-5 sq. cm./sec. 
being obtained. A mercury surface in a tube of known area was 
covered with cadmium sulphate solution and convert~d into very 
dilute amalgam by electrolysis with a cadmium anode, employing a 
constant current for a known time. The reduction in the cadmium 
concentration at the surface, due to diffusion, is followed by a change 
in potential as measured against an amalgam of constant composi- 
tion (heterogeneous) immersed in the same electrolyte. Great 
difficulties were introduced by the curvature of the surface. This, 
of itself, makes the calculated area too small, and, during electrolysis, 
causes more rapid exhaustion of the electrolyte near the walls of the 
tube than elsewhere, with a correspondingly lower concentration 
of deposited cadmium, introducing an error equivalent to the 
calculated area being too large. By regulating the strength of the 
clectrolysing current, compensation of these two opposing errors can 
be secured, especially when the edge is shielded by a rubber ring. 
In these circumstances the calculated diffusion coefficient is indepen- 
dent of the time. The particular current strength which gives this 
result depends on the concentration of the cadmium sulphate 
solution. The reproducibility of the results is about sas 

L. 


Piezo-chemistry. Influence of Pressure on the Velocity 
of Diffusion of Metals through Mercury. E. ConEen and 
H. R. Brurns (Z. physikal. Chem., 1924, 109, 422—430).—With the 
method and apparatus previously described (cf. preceding abstract) 
the diffusion coefficient of cadmium through mercury at 20° and 
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1500 atm. was found to be 1-446 10-5 sq. cm./sec., a decrease of 
about 5% on the value obtained at the same temperature and 
1 atm. L. J. H. 


Viscosity Coefficients of Nitric Oxide and Propane and 
their Mixtures with Hydrogen. A. KLEMENC and W. Remi 
(Monatsh., 1924, 44, 307—316).—The viscosities were determined by 
Rankine’s method (A., 1910, ii, 188, 409, 829; 1911, ii, 87). The 
following values were found: carbon dioxide y)=138-2 10°, 
C=263-4 (C=Sutherland’s “attraction constant”), hydrogen 
o= 84:9 x 10-6, C=90-7; nitric oxide 9=179-7 x 10-6, C=162:2; 
propane 7)=75-2 x C=323-7. For mixtures of nitric oxide 
and hydrogen, the viscosity increases continuously with increase in 
the nitric oxide concentration. For mixtures of propane and hydro- 
gen the viscosity increases to a maximum value y)=97 x 10~¢ with 
15% propane; the observed values do not agree satisfactorily with 
those calculated from Puluj’s formula (Wien Akad. Ber., 1879, 79, 
97, 745). F. A. M. 


Hydrotropic Phenomena. II. R. Tampa (Biochem. Z., 
1924, 145, 415—421)—The miscibility of various liquids such as 
amyl and benzyl alcohols, quinoline, aniline, cyclohexanone, cyclo- 
pentanol, nitrobenzene, benzaldehyde, and ethyl acetate, with 50% 
solutions of the potassium or sodium salts of isobutyric, n-valeric, 
n-hexoic, m-heptoic, palmitic, stearic, oleic, trichloroacetic, 
copaibic, and abietic acids has been investigated with reference to 
the question of hydrotropism (Neuberg, A., 1916, ii, 555). 

J.P 


Volumes Occupied by the Solute Atoms in certain Metallic 
Solid Solutions and their consequent Hardening Effect. 
A. L. Norsury (Trans. Faraday Soc., 1924, 19, 586—600).—Density 
determinations have been made of pure copper and of solid solutions 
in copper of aluminium, silicon, manganese, nickel, zinc, silver, 
and tin. When the thickness of the specimen was reduced 50% 
or more by cold hammering, small blow-holes were eliminated and 
consistent measurements were obtained. When the difference between 
the Brinell hardness numbers for copper and a 1 at.-% solution is 
plotted against the difference of the corresponding mean atomic 
volumes, all the points lie on a smooth curve except in the case of 
silicon. In general, the hardening effect is therefore proportional 
to the distortion of the copper lattice by the added element, but 
in the case of silicon the chemical affinity is great enough to form a 
compound which still further distorts the space lattice and gives 4 
very hard alloy. Similar curves are afforded by the data of Goebel 
(Z. Metallk., 1922, 14, Sept.-Dec.) for solid solutions in lead. S. 8. 


Specific and Latent Heats of Iron and Steel. A. Mattock 
(Nature, 1924, 113, 566—567).—Cooling curves obtained with iron 
and steel wires show that as the carbon content of the steel is 
increased, the temperature at which recalescence occurs is lowered, 
and that the specific heat of iron and steel at the ordinary tempera- 
ture is about three times as great as at temperatures above the 
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point of recalescence. No sudden change in the coefficient of 
expansion or specific heat between 1400° and 1500° was observed. 
A. A. E. 


Thermo-electric Properties of Bismuth Alloys with Special 
Reference to the Effect of Fusion. Note on Thermo-electric 
Inversion. C. R. Dariine and R. H. (Proc. Physical 
Soc., 1924, 36, 281—287).—The thermo-electric effect of copper- 
bismuth alloys, and of alloys of bismuth with lead or tin, were 
measured over a range of temperature (at the hot junction) which 
included the m. p. With pure bismuth a sharp break in the 
E.M.F.-temperature curve occurs at the point of fusion. The 
addition of lead (up to 30%) to the bismuth lowers the #.M.F., 
but further addition gives a progressive, although slight increase. 
The addition of 10% of tin reverses the sign of the #.M.F., but 
larger quantities reduce this negative value, so that with 60 or 
70% of tin and high temperature it becomes positive again. The 
authors report two breaks in the cooling curves of these alloys 
(cf. A., 1902, ii, 145). It would seem that, whenever solidification 
is accompanied by considerable expansion, marked breaks occur 
in the #.M.F.-temperature curve, but not when there is contraction. 

Iron and an alloy of 60% bismuth and 40% tin show re-inversion. 
With the cold junction at 0° the #.M.F. is zero when the hot junc- 
tion is at 0°, 200°, or 350°, negative (max. 0-5 mv.) for the first 
interval, positive (max. 0-13 mv.) for the second, and increasingly 
negative above 350°. L. J.H 


Study of Diffusion in Liquids by an Optical Method. B.W. 
Crack (Proc. Physical Soc., 1924, 36, 313—335).—A glass cell 
contains solution which is kept saturated at the bottom, and at 
constant, very small concentration at the top by means of a special 
streaming device. When a steady state of diffusion had been 
attained, the refractive index of the line ) —5461 was measured at 
different levels. The total weight of salt passing out of the cell 
per unit time and the variation of refractive index with concentration 
were determined. From these data, and the densities of the 
solutions, the coefficients of diffusion of sodium chloride, potassium 
chloride, and potassium nitrate in 0-05—5N solution have been 
calculated. The two former show a minimum of diffusivity at 
about 0-3 and 0-4N, respectively, but with the latter no minimum 
occurs up to about 2-3N. The results with the chlorides agree with 
the theory of Arrhenius (ibid., 1921, 3, 263), and for all three the 
coefficient tends towards the limiting value at infinite dilution 
deduced by Nernst. It is claimed that the measurements are as 


accurate for dilute solutions as for those of much greater concen- 
tration. L. J. H. 


Extinction Coefficients of some Acids and their Salts in 
the Ultra-violet.. J. C. Grosu andS. C. Bisvas (Z. Elektrochem., 
1924, 30, 97—103).—The extinction coefficient in the ultra-violet 
has been determined by a modification of Henri’s method for a 
number of strong and weak acids and their salts. Strong acids 
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and their salts have practically identical absorption coefficients, 
but there is a marked difference between weak acids and their 
salts. This is ascribed to a difference in the constitution of the 
acids and salts respectively (cf. A., 1918, ii, 299). 


Empirical Calculation of the Activity-coefficient of Simple 
Ions. L. Expert (Z. Elektrochem., 1924, 30, 65—66).—Using 
the data for the osmotic coefficient determined by Debye and 
Hiickel (A., 1923, ii, 459) it is shown that the activity-coefficient 
for uni- and bi-valent ions can be calculated from the expression 
log f,=:—k¥/Cion (cf. Bjerrum, A., 1919, ii, 9). This expression 
holds for values of C from 0 to 0-12 with univalent and from 0 to 
0-05 for bivalent ions. H. T. 


Density and Temperature. IV. W. Herz (Z. Elektrochem., 
1924, 30, 62—64).—The coefficients of expansion of organic liquids 
and saturated vapours at equally reduced temperatures have been 
calculated from known data. For liquids the coefficient decreases 
with increase of molecular weight and increases with the tempera- 
ture; for saturated vapours, the coefficient decreases with increasing 
molecular weight and with increasing temperature. For homo- 
logous series of organic liquids, the molecular coefficient of expansion 
increases with increase of molecular weight. 2 


Hydration of Univalent Ions. E.ScureE1nErR (Z. anorg. Chem., 
1924, 135, 333—369).—The electrolytic theory of Bjerrum (A., 1919. 
ii, 9; Z. anorg. Chem., 1920, 109, 275) has been used to determine 
the degree of hydration of univalent ions. The author’s previous 
results for the hydration of hydrogen ions (Z. anorg. Chem., 1922, 
121, 321) have been corrected in order to allow for the effect of salts 
on the unsaturated quinhydrone electrode. The corrected hydration 
numbers for the hydrogen ion in a 0-005M-solution of hydrochloric 
acid in the presence of varying quantities of potassium chloride, 
correspond approximately with m=11. Closely agreeing numbers 
varying from 9-5 to 10-5 were obtained by direct measurements with 
saturated hydro-quinhydrone and quino-quinhydrone electrodes (cf. 
Biilmann and Lund, A., 1922, ii, 111). The results of Bates and 
Kirschmann (A., 1920, ii, 88) for the vapour pressures of solutions of 
hydrochloric acid have been used to calculate the hydration numbers 
of the ions by an extension of Bjerrum’s theory, according to which, 
in solutions containing 0—5 mol. of hydrogen chloride in 1000 g. 
water, the total hydration numbers of both ionsm+n=10—11. The 
hydration numbers become smaller at higher concentrations and in 
10M-solution, m+n=5. Similar results are obtained in the case 
of hydrobromic acid. The hydration numbers of hydrogen ions in 
0-005M-hydrochloric acid in the presence of dextrose and sucrose 
had a mean value of m=11-3. The hydration number of the 
chlorine ion calculated from the results of Corran and Lewis (A., 
1922, ii, 691) is n=2-6. For the lithium ion, m=6-5—7-5, and 
for the hydroxyl ion, n=6-5—7, calculated from the E.M.F. and 
freezing-point data, and for fluorine the number is about 6-5. The 
ionic product [H*] [OH’] of water is raised to a maximum by increas- 
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ing quantities of dissolved electrolytes, whilst non-electrolytes 
lower the ionic product. This effect has been calculated for 
solutions of sucrose, potassium chloride, and magnesium sulphate. 
The hydration numbers are statistical and have no real meaning, 
but the size of the imaginary hydrated ion can be calculated if it is 
assumed that the water of hydration forms a spherical shell round 
an ion, the radius of which can be obtained from the results of Bragg 
(A., 1920, ii, 537). When the imaginary radii of the hydrated ions 
are calculated in this way, it is found that the sums of the radii for 
cations and anions bear a constant ratio to the minimum distances 
between ions in electrolytes calculated by Bjerrum. The hydration 
numbers obtained by the static thermodynamic method of Bjerrum 
do not in general agree with those predicted by the — cH 
. H.-R. 


_ Vapour Pressure and the Law of Equilibrium for Electro- 
lytes. K. JaBiczyNsx1 (Rocz. Chem., 1923, 2, 467—473).—The 
ionisation constant for various electrolytes is calculated from vapour- 
pressure data, applying the formula N4/3/Nj,=K, of Jablezynski 
and Wisniewski (A., 1922, ii, 190). For sodium and potassium 
chlorides at 100° the constancy of K, is very satisfactory; it is 
rather less so for lithium chloride. The hydration of the ions in 
solution is also taken into account and the figures obtained are in 
good agreement with the ebullioscopic measurements of Jablezynski 
and Kon (T., 1923, 123, 2953). On the strength of these facts it is 
possible to calculate the depression of the vapour pressure of water 
at various temperatures due to the dissolution of the above salts ; 
the figures so obtained are in excellent agreement with the experi- 
mental values found by Tammann (Landolt-Bérnstein, Tables, 
4th ed., p. 418). G. A. R. K. 


Electrical Conductivity of certain Univalent Salts of the 
Higher Fatty Acids in Non-aqueous Solutions and in the 
Fused State. S. S. Buarnacar and M. Prasap (Kolloid-Z., 
1924, 34, 193—196).—The electrical conductivities of sodium and 
potassium palmitate, oleate, and stearate in the fused state, and 
also in solution in ethyl, propyl, butyl, and amy] alcohols, have been 
examined. The conductivity in the fused state is electrolytic, and 
the increase with rise of temperature is ascribed to increased dis- 
sociation, and not to greater mobility of the ions. The conductivity 
in amyl alcohol is too low to be determined, but in the other alcoho's 
it follows the Nernst-Thomson rule. If the equivalent conducti- 
vities of the soap solutions are plotted against the conductivities 
per litre, straight lines are obtained, in contrast to the results of 
McBain and Martin (T., 1914, 105, 957) for aqueous solutions of 
sodium palmitate. The alcoholic soap solutions do not obey 
Ostwald’s dilution law. M. S. B. 


Electrolytic Conductivity of Molten Chlorides. A. VorcT 
and W. Brrrz.—(See ii, 552.) 

Inductor for Conductivity Determinations for Use with 
Continuous Current. F. Scueminzky (Z. physikal. Chem., 
1924, 109, 435—437).—The apparatus consists of a condenser in 
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series with a commercial glow lamp. This is essentially a Geissler 
tube and allows current to pass only when a definite potential has 
been attained. The oscillating current thereby produced in the 
primary coil of a transformer (also in series with the lamp) induces 
a sine-wave current in the secondary coil. L. J. H. 


Electrolytic Capacity and Resistance of a Platinum- 
Rhodamine-B-Platinum Cell. K. F. Sun (Physical Rev., 
1924, 23, 617—630).—The phase angle method of measurement 
shows that the resistance is constant but the capacity increases 
with L.M.F. above 0-4 volt and varies inversely as the square 
root of the frequency for 10 to 70 cycles. Increase of concentration 
and temperature increases the capacity and decreases the resistance. 
Solutions of rhodamine-B in ethyl alcohol were employed. A. A. E. 


Determination of the Potential of the Alkali Metals. G. 
TRUMPLER (Z. Elektrochem., 1924, 30, 103—109).—By means of 
the chain a sodium salt|saturated solution of sodium 
salt|NKCIHg,Cl,|Hg, the normal potential of sodium has been 
determined and found to be 2-72 volts. As guard electrolytes 
(solid sodium salt in the above chain) sodium chloride and Thiringer 
glass were used. The former is a good insulator and on this account 
not very suitable; the latter behaves, however, towards saturated 
sodium chloride as an ideal sodium electrode. H. T. 


Oxidation Potentials of Molybdenum and Tungsten Octa- 


cyanides. 0. CoLLENBERG (Z. physikal. Chem., 1924, 109, 353— 
374).—Tungsten and molybdenum both form two stable complex 
cyanides of the type K,M(CN), and K,M(CN),, in which the metal 
is respectively quinque- and quadri-valent. The oxidation poten- 
tials of mixtures of the two tungsten complex ions may be repre- 
sented, at 0°, by the formula H=E,'+0-0541 log C;/C,, where C; 
and C, are, respectively, the total concentrations of the complex 
ions in which the metal has the valency indicated by the suffix, 
and #,' is a constant so long as C,+C; is constant. The author 
assumes arbitrarily that the activity coefficients, (f), of the salts 
may be represented by equations of the type log f=—k#/C, where 
C=C;+C, (cf. A., 1919, ii, 9; 1923, ii, 459, 724; this vol., 
ii, 386). This leads to a formula for the potential of the type 
E=0-504+0-0541 log which holds for 
C=0-002—0-1 mol. per litre. Addition of potassium chloride 
increases the potential, and theoretical considerations similar to the 
above lead to a formula of the type H=E,+kW/C,+C,+[KCl]+- 
0-0541 log C;/C,, where H,>=0-5155 and k=0-08167. This was 
confirmed experimentally at 0° for the case where C,+C, was kept 
constant (approximately 0-01M) while C,/C, and [KCl] varied, the 
latter from 0—1 mol. 

With C,+C,=0-106M the temperature coefficient of the cell 
composed of the normal calomel electrode and the complex tungsten 
cyanide electrode is negative, and the heat of reaction at 25° is 
16860 cals. Similar experiments were made with the corresponding 
molybdenum compounds. L. J. H. 
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Membrane Potentials and their Relation to Anomalous 
Osmosis. F. E. BARTELL (Colloid Symposium Monograph, Univ. 
Wisconsin, 1923, 120—144; cf. A., 1923, ii, 221, 298, 384)—The 
general gas law PV=nRT' should apply (substituting osmotic 
pressure for P) to a system where a semi-permeable membrane 
separates solution and solvent, providing the membrane is strictly 
semi-permeable. Anomalous osmotic effects are believed to be 
caused primarily by electric forces due to electrolytes in the solution. 
One set of these forces operates between the two faces of the mem- 
brane, giving a membrane potential; the second set operates along 
the pore walls of the membrane in the form of an electrical double 
layer, giving a capillary potential. Therefore change in pore 
diameter changes the shape of the osmosis curve. Furthermore 
the nature of the charge on the capillary walls influences both the 
intensity and direction of the osmosis, this electrical effect being 
superimposed on the ordinary normal osmosis. The theory explains: 
(1) anomalous osmosis with such different membranes as porcelain, 
parchment paper, gold beater’s skin, bladder and collodion; (2) 
potential changes; (3) abnormal swelling or shrinking of colloids. 
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Potential of Poisoned Electrodes. N. Iscariscuev and E. 
KoxtpaEwa (Z. Elektrochem., 1924, 30, 83—86).—The influence of 
potassium cyanide, arsenious oxide, hydrogen sulphide, brucine, 
and quinine on the potentials of the hydrogen and oxygen electrodes 
has been investigated. In the case of the hydrogen electrode, 
these substances reduce the potential, which, however, rises to its 
true value after several hours. The poisoned oxygen electrcde 
shows little tendency to return to its normal value. These effects 
cannot be explained by a depolarising action, and are attributed 
to combination between the platinum and the added poisons with 
the formation of compounds which have lower potentials. These 
compounds are unstable in acid solution and the poison is carried 
off in the stream of hydrogen. 


Influence of Fluoride on Overvoltage. N. IsGARISCcHEV and 
D. Stepanov (Z. Elektrochem., 1924, 30, 138—143).—Investigations 
have been made of the influence of fluorides on overvoltage in acid 
and alkaline solutions, with platinum gold, silver, and graphite 
electrodes. A maximum overvoltage is obtained for a certain 
fluoride concentration, viz., 5—10 g. of sodium fluoride per litre in 
alkaline and 35 g. of ammonium fluoride in acid solutions. The 
increase in overvoltage is ascribed to the formation of oxyfluorides 
at the electrode surface. These oxyfluorides as well as the oxides 
of platinum are dissolved when the concentration exceeds the above 
values. Similar results were obtained from a study of the discharge 
curves with polarised anodes. H. T 


Hydrogen Overvoltage of Metals and their Characteristic 
Properties. II. Overvoltage and Melting Points. E. J. 
WeEEKs (Chem. News, 1924, 129, 17; cf. this vol., ii, 457).—Fifteen 
metals are tabulated in two groups, those of comparatively low 


ii. 528 ABSTRACTS OF CHEMICAL PAPERS. 


m. p. (—38° to +630°) having a hydrogen overvoltage in acid 
solution of 0-5—0-7, and those of m. p. 960—3000° having an 
overvoltage of zero—0-35. A. A. E. 


Cathodic Behaviour of Alloys. I. Iron—Nickel Alloys. 
S. Guasstone (Trans. Faraday Soc., 1924, 19, 574—585).—The ratio 
iron : nickel in iron-nickel alloys prepared by electro-deposition 
from solutions of ferrous and nickel sulphates is always greater than 
that in the solution. At all current densities between 0-005 and 
0-12 amp./cm.? nickel-iron alloys have a smaller negative deposition 
potential than either pure iron or pure nickel. Similar curves 
exhibiting shallow minima were found when the hydrogen and 
oxygen overvoltages are plotted against composition. The cathodic 
behaviour of the alloys in the presence of potassium chlorate, 
alkaline benzaldehyde, and alkaline and acid nitrobenzene was 
investigated. In all cases pure iron forms the most efficient reducing 
cathode. The effect of the addition of nickel is most marked -with 
potassium chlorate as depolariser, whilst in acid nitrobenzene 
solutions all the alloys give 100% reduction. 


Electromotive Force of Filtration. L. Rirfry (Compt. rend., 
1924, 178, 2246—2247; cf. A., 1911, ii, 575)—With concentrated 
saline solutions a difference of potential is produced between the 
ends of a capillary tube through which the solution is made to flow 
under high pressure. This is positive for copper sulphate and 
negative for copper nitrate solution. Prolonged flow (several 
days) causes the electromotive force to tend towards a limit, 
decreasing in the first case and increasing in the second. The 
electromotive force is proportional to the pressure and inversely 
proportional to the concentration of the solution. J. W. B. 


Electrolytic Crystallisation of Lead. V.KouiscuiTrer and 
F. Ursersax (Z. Elektrochem., 1924, 30, 72—83).—The electro- 
deposition of metals has been further studied on the lines devised 
by G. Schulze (ibid., 1922, 28, 119). Measurements of the velocity 
of growth with varying current densities do not support the view 
that growth takes place in three directions. In the deposition of 
lead from lead nitrate or perchlorate solutions at small current 
densities, massive pointed or leaf-like crystals were obtained, 
crystal chains being formed only at higher current densities. The 
velocity of chain growth depends on the lead ion and the hydroxyl 
ion concentrations; it increases with increase in the hydroxy] ion 
concentration and diminishes with increase in the lead ion con- 
centration. Owing to the complexity of the phenomena, no 
explanation of crystal growth is put forward. Bu. T. 


Electrical Double Layer on the Surface of Solid and Liquid 
Bodies. II. Surface Tension. J. Framnxen (J. Russ. Phys. 
Chem. Soc., 1918, 50, 5—20; ef. ibid., 49, 87).—Since atoms 
consist of a positive nucleus surrounded by electrons, every solid 
or liquid substance may be considered to be bounded by an electrical 
double layer. The thickness of this is equal to the diameter of 
the orbits of the external electrons. The surface tension of fused 
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metals can be interpreted in terms of the electrostatic energy of 
the double layer, whilst the radii of the atoms and the internal 
potentials of many metals can be calculated from the corresponding 
values of surface tension. The figures for internal potentiaks thus 
obtained vary from 2—6 volts, that for platinum being 5-1 volts, 
which fully agrees with the figure obtained from its thermionic 
effect. The metals can be arranged on this basis in a series which 
is very much like the series of Volta. The surface tension of 
dielectric liquids can be explained similarly. The internal pressure 
of liquids is determined by the normal force with which the 
external double layer of electricity attracts the internal one. 
Between the internal pressure and surface tension there is a 
relation which allows the magnitudes of the molecules to be 
calculated. For water, alcohol, and ether the molecular diameter 
is equal to 1-7, 3-0, and 3-6 x respectively. 


Heat of Evaporation and Tension of Saturated Steam at 
Temperatures Close to Absolute Zero. A. Branpt (J. Russ. 
Phys. Chem. Soc., 1918, 50, 1—5).—The deductions of Ariés (A., 
1917, ii, 192) are inconsistent with the fact that the internal heat 
of vaporisation is equivalent to the work which must be done to 
overcome the internal forces of molecular attraction. S. P. 8. 


Activity of Surface Layers of Fluids. L. Gurwirscu (Z. 
physikal. Chem., 1924, 109, 375—377).—Solids partly immersed 
in liquids are dissolved more rapidly at the (air) surface layer of 


the liquid than elsewhere, even although the resulting solution has a 
lower specific gravity and higher surface tension than the solvent. 


L. J. H. 


Surface Tension of Oil-in-water and Water-in-oil Emul- 
sions. 8. Josut (Kolloid-Z., 1924, 34, 197—201).—Experi- 
ments have been carried out to test Quincke’s conclusion that the 
surface tension of emulsions is less than that of pure water. Surface 
tension measurements on emulsions of castor, olive, and kerosene 
oil in water, and of olive oil in sodium oleate solution, have been 
made by the capillary rise and drop weight methods, and also by 
Ferguson’s method (Phil. Mag., 1913, [vi], 25, 507). The last gave 
lower results than the other two methods. It has been found that, 
if all non-emulsified oil be completely removed, the emulsion has 
the same surface tension as the pure dispersive medium, but the 
presence of non-emulsified oil or other immiscible impurity results 
in a lowering of the surface tension. M. S. B. 


Preliminary Measurement of a Primary Gas-grown Skin. 
J.J. Mantey (Proc. Physical Soc., 1924, 36, 288—290).—A portion 
of the air absorbed on a glass surface is evolved on repeated evacua- 
tion and standing. This is regarded as having come from a 

“secondary ” skin. When all this is evolved—no more being set 
free on keeping for three years in the highest vacuum of a Topler 
pump—a further amount, regarded as coming from the “ primary 
skin, is given off by the ‘action of the glow discharge between the 
mercury and an external electrode. From the known surface area 
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and the volume of gas evolved, this primary skin must be at least 
20 mols. thick, assuming the absorbed molecules to have the same 
diameter as in the gaseous state. L. J. H. 


Removal of Gas-grown Skins from aSprengel Pump. J.J. 
Maney (Proc. Physical Soc., 1924, 36, 291—293).—A pump is 
described having two vacuum tubes interposed between the cistern 
and the fall tube. These are fitted with external electrodes and 
by means of the glow discharge (cf. preceding abstract) both the 
glass surface and the mercury may be freed from absorbed gases. 

L. J. H. 


Heterogeneous Equilibria. I. Conditions at the Boundary 
Surface of Crystalline Solids and Application of Statistical 
Mechanics. J. A. V. Butter (Trans. Faraday Soc., 1924, 19, 
§59—665).—A theoretical paper in which, by the application of the 
methods of statistical mechanics to the equilibrium between a 
crystal surface and a saturated solution, it is shown that log, c= 
Q,/RT —log(AN,/1000A’N), where c is the solubility, Q, the 
limiting heat of formation of the saturated solution, Ny the Avogadro 
number, and N the number of molecules per unit area of crystal 
surface. This equation has the same form as the familiar Le 
Chatelier-van’t Hoff expression but defines the integration con- 
stant in terms of N, No, A=VR/27M, where M is the molecular 
weight, and A=vVR/W,, where v is a characteristic frequency for 
the crystal and W, the work done in transferring 1 g.-mol. from the 
crystal to the point at which the attraction of the crystal and that 
of the solvent are in equilibrium. Taking for v the frequency of the 
“ Reststrahlen ” and for W, the total heat of solution or the latent 
heat of fusion, it is found in the case of the alkali chlorides that the 
second term of the above equation gives a value for the integration 
constant of the right order of magnitude. 8. 8 


Liesegang’s Phenomenon. K. JaBiczyNsx1 (Rocz. Chem., 
1923, 3, 228—235).—The formation of rings of silver chromate 
in the Liesegang experiment is shown to be dependent on the 
rate of diffusion of the silver nitrate. The rate of formation can 
be expressed by (v.2—v,°)/(t.—t,)=3kDce9/7s=A, where s is the 
thickness of the gelatin layer, cy the concentration of the silver salt, 
which is assumed to be constant, and D is the coefficient of diffusion 
of the salt in the medium. Measurement shows that A is constant 
within the limits of experimental error. It is also found that the 
ratio of the areas bounded by the rings (including the intervals 
between them) is a constant (v,2—-v,)/(rv_2—zv,2)=(v,2—v,”)/ 
(v.2—v,?)=B. It has been sugges ‘by Kister that there is 
a connexion between Liesegang’s phenomenon and the formation of 
_ annular rings in tree trunks. Measurements were carried out on 
sections of oak and laburnum, but the values for A and B were 
found to be variable. The ring-like pattern observed in agate, on 
the other hand, is very probably due to a process related to 
Liesegang’s phenomenon. G. A. R. K. 
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Investigation of Smoluchowski’s Equation as applied to 
the Coagulation of Gold Hydrosol. L. ANnpERson (Trans. 
Faraday Soc., 1924, 19, 623—634).—The rate of coagulation of gold 
hydrosols by hydrochloric acid, potassium chloride, barium chloride, 
and aluminium chloride has been measured colorimetrically, using 
the method of Hatschek. Smoluchowski’s equation is found to 
hold for the region of rapid coagulation but not for the slower 
coagulation obtained with more dilute electrolytes. 8.8. 


Method of Measuring the Rate of Coagulation of Colloidal 
Solutions over Wide Ranges. H.H. Patnz and G. T. R. Evans 
(Trans. Faraday Soc., 1924, 19, 649—658).—The coagulation of 
copper hydrosol by potassium sulphate has been followed over a 
wide range of velocities by adding starch to reduce the rate of 
coagulation by more concentrated electrolytes. The influence of the 
starch on the speed of the coagulation was allowed for by a trans- 
formation factor, which was found to be given by the relation 
log F=k(s—s,). Here F is the transformation factor by which 
the observed rate must be multiplied to give the rate of coagulation 
in the absence of starch, s the starch concentration, and k and 8» 
are constants determined by experiment for the colloid and starch 
used. 

The rate of coagulation of copper sols determined in this manner 
varies with the concentration of electrolyte in accordance with the 
equation of Freundlich (A., 1919, ii, 52). The results confirm the 
existence of a maximum rate of coagulation. 8.58. 


Effect of Sucrose on the Rate of Coagulation of a Colloid by 
an Electrolyte. L. ANDERSON (Trans. Faraday Soc., 1924, 19, 635 
—648).—The coagulation of gold sols at 25° by hydrochloric acid, 
barium chloride, and potassium chloride, in the presence of varying 
amounts of sucrose, has been studied. In general, it is found that 
the coagulating power of an ion is determined by its “ activity ” and 
not by its concentration. Sucrose not only increases the “ activity ” 
of the coagulating ion, but has a definite peptising action on the 
gold sol and in the case of barium and hydrogen ions produces a 
specific increase in coagulating power over and above that due to 
increased “ activity.” 


Rate of Formation of Precipitates. Precipitation in a 
Colloidal Medium. Liesegang’s Phenomenon. K. JaBiczyN- 
and (Miuz.) A. (Rocz. Chem., 1923, 2, 479—490).— 
The rate of precipitation of silver chloride has been measured under 
different conditions in the presence of gelatin. The precipitation 
is shown to proceed in tlie same way as in pure water (Jablezynski 
and Lisiecki, Spraw. Tow. Nank. Warsz., 1917, 10, 124). This 
supports the authors’ explanation of the process of precipitation 
based on diffusion as against a purely mechanical explanation. 
Other arguments in favour of this view are the considerable time 
required for the formation of some precipitates in dilute solution 
and the behaviour of multivalent ions. The mechanical explanation 
does, however, apply to the precipitation of completely insoluble 
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colloids (such as sols of gold and platinum which are called colloids 
of the first order); the diffusion theory explains the behaviour of 
soluble colloids (colloids of the second order) such as silver halides. 
Experiments with solutions of silver nitrate and ammonium 
dichromate in the presence of gelatin give results comparable 
with those referred to above. The formation of larger grains of 
solid at the expense of smaller ones by a process of diffusion affords 
an explanation of the formation of Liesegang’s rings (Phot. Archiv, 
1896, 321; Z. physikal. Chem., 1897, 23, 365; A., 1907, ii, 533). 
The gradual increase in distance between successive rings is attri- 
buted to the diminishing concentration of silver ions with increasing 
distance from the centre. It is shown that the formula of Morse 
and Pierce (A., 1904, ii, 14) can be readily deduced from the diffusion 
theory, which also explains the constant value of h/h, expressing 
the increase in thickness of the successive rings. G. A. R. K. 


General Colloid Chemistry. X. Chemical Behaviour and 
Colour of the Ionogen Complexes of Arsenic Trisulphide Sols. 
A. SEMLER (Kolloid-Z., 1924, 34, 209—213).—The colour of arsenic 
sulphide sols varies from the orange-red of the coarser suspensions 
to the pure citron-yellow of the finely divided sols which show only 
a slight milkiness by transmitted light. Flocculation by an acid 
or a neutral salt gives a citron-yellow precipitate, but by drying 
at 100° the product precipitated by barium or calcium chloride 
it becomes red. When heated, this red product behaves similarly 
to realgar, but its behaviour with water shows that its colour is 


probably due to the presence of barium thioarsenite. In the 
same way, other coagula have a colour approaching that of the 
thioarsenites of the precipitating metallic ion. On this fact is 
based a theory of the formation of arsenic trisulphide sol through 
the production and subsequent decomposition of unstable thio- 
arsenious acid. M.S. B. 


General Colloid Chemistry. XI. Analysis and Constitu- 
tion of Silver Sols. II. A. Ertacnu and W. Pavuti (Kolloid-Z., 
1924, 34, 213—224)—The conditions of formation and the com- 
position of silver sols produced by Kohlschiitter’s method (A., 1908, 
ii, 182), that is, by the reduction of a silver oxide sol by hydrogen 
at 60°, have been studied. The presence of alkali is necessary, 
either as sodium hydroxide, sodium carbonate, or ammonia. If 
the hydrogen is prepared by the action of sulphuric acid on zinc 
the sol always contains sulphur. The sols are negatively charged. 
On purification by dialysis, the electrical conductivity may be 
reduced to 3-5xX10°6 mho. This is due .to the presence of free 
hydrogen ions. The purified sol still contains varying quantities, 
up to 20%, of silver oxide. This may be removed by reduction 
with hydrogen in a platinum dish, the silver being precipitated 
whilst the remaining silver sol is unaffected in colour and stability. 
Between 10 and 30 atoms of silver appear to be associated with 
one electric charge. Very variable colours are obtained, yellowish- 
red, greenish-yellow, greyish-blue, and black with bluish-green 
reflections. 
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The nature of the ionogen complexes associated with the colloidal 
particles is discussed. In the formation of a sol it is supposed 
that [AgO]Na, or some similar complex, plays a part; but once 
the sol is formed sodium may be replaced by hydrogen without 
affecting the stability. The attachment of the silver oxide mole- 
cules to the sol is connected with the fact that silver compounds 
readily form complex salts. M.S. B. 


Production of Metal Sols. R. Firru (Kolloid-Z., 1924, 34, 
224—-227).—Colloidal solutions of silver, gold, platinum, and 
copper in water, have been obtained by first reducing the metal 
to a fine powder by means of the electric are in air between two 
electrodes of the same metal, and mixing this with water. Satis- 
factory silver and platinum sols have been obtained, but only a 
very dilute gold sol, a large proportion of the powder falling to 
the bottom of the vessel in the latter case. This is probably due 
to the tendency of gold sols to crystallise. The copper sol con- 
tained chiefly a coagulated copper hydroxide sol. No silver sols 
could be obtained in ethyl alcohol and benzene, and in glycerol 
the particles were not apparently so highly charged as in water. 
This behaviour is attributed to the differences between the dielectric 
constants. The lower the dielectric constant of the dispersive 
medium, the smaller the charge which it can give to the metal 
powder, and hence the less the tendency to sol formation. 
Organo-sols prepared by Bredig’s or Svedberg’s method are already 
electrically charged by the powdering process. M.S. 3. 


Possibility of a Connexion between the Protective and 
Elastic Properties of Hydrophilic Sols. H. FReunpLicH and 
L. F. Lors (Kolloid-Z., 1924, 34, 230—233).—The protective 
action of certain hydrophilic colloids has been ascribed to their 
adsorbability, but other factors come into play, and a comparison 
has been made between the protective action of different colloids 
and their elasticity, since it is possible that the protection is due 
to the formation of a strong, viscous coating round the particles 
of sol. Sodium oleate, which has no elasticity, has, however, a 
much smaller protective power than the elastic sodium stearate. 
Gelatin, which is very elastic, is also a good protective agent, yet 
dextrin and starch, which are fairly strong protective colloids, 
are quite inelastic, and the very elastic agar sol exerts no protective 


action. M.S. B. 


Behaviour of Ferric Hydroxide, Manganese Dioxide, and 
Humus Sols towards Carbonate, Hydrogen Carbonate, and 
Clay. H. Upiurr (Kolloid-Z., 1924, 34, 233—237).—Dolomite 
adsorbs ferric hydroxide sol but not manganese dioxide, whereas clay 
adsorbs both. Manganese dioxide and ferric hydroxide sols exert 
a protective action on one another. Humus, however, precipitates 
ferric hydroxide but not manganese dioxide. The hydrogen car- 
bonate ion precipitates ferric hydroxide when unprotected, but not 
manganese dioxide and humus sols. The importance of these results 
is discussed from the geological point of view. [Cf. B., va _ 
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Coagulation of Dispersoid Solutions on the Surfaces 

between Contiguous Phases. A. JANEK (Ann. Ecole Sup. 
Mines de VOural, 1918—1919, 1, [i], 45—58).—The coagulation of 
both negative (Au,S,,Zn8,CuS) and positive [Fe(OH),,Al(OH).] 
colloids was observed when the colloidal solutions were either 
(1) shaken in sealed tubes with an organic liquid practically 
insoluble in water such as xylene, or (2) added to a clear mixture of 
chloroform, water, and alcohol (1:3:6) or a mixture consisting of 
benzene, water, and alcohol (3: 1 : 6). The addition of the colloidal 
solution to such a mixture causes the formation of an emulsion 
followed by the separation of two layers and the precipitation of 
the disperse phase at the junction of these layers. It was found 
that the negative colloidal solutions were coagulated under these 
conditions in a few minutes although differences were observed 
according to the nature of the dispersoid and the organic liquid 
used; the positive solutions were more resistant. Experiments 
were also made in which measured quantities of positive and 
negative colloid were mixed before adding to the mixture of liquids 
and it was found that the completeness of the coagulation was 
inversely proportional to the “life” or stability of the colloid; 
within certain limits it was also inversely proportional to the rate 
of coagulation, so that there exists a direct proportionality between 
the life and the rate of coagulation of a colloid. Some mixtures of 
positive and negative colloids exhibit the phenomenon of fractional 
coagulation; positive dispersoids when shaken in contact with the 
experimenter’s finger instead of in sealed tubes were found to 
coagulate as readily as the negative solutions. G. A. R. K. 


Rate of Formation of Precipitates. V. Ter- and Quadri- 
valent Ions. The Change of Mercuric Iodide from Yellow 
to Red. K. Jasiczynsxi and J. Listecxr (Rocz. Chem., 1923, 
2, 474—477).—Previous experiments (Jablezyriski and others, 
Spraw. Tow. Nank Warsz., 1917, 10, 106, 122, 461; 1918, 11, 
333) which included uni- and bi-valent ions have now been extended 
to ter- and quadri-valent ions, namely, ferri- and ferro-cyanide 
ions, using the same method as before (A., 1913, ii, 203). The 
results are in complete agreement with those previously obtained. 

"The authors’ diffusion theory (loc. cit.) explains Ostwald’s rule 
relating to the precipitation of the least stable and therefore most 
soluble form of a compound, and the subsequent change to the 
less soluble stable modification. The rate of change depends on 
the solubility of the unstable form. All factors tending to decrease 
this solubility will therefore retard the change, and it is now shown 
that the presence of excess of mercuric ions actually has such a 
retarding influence on the change of the yellow modification of 
mercuric iodide to the yellow. G. A. BR. K. 


Composition of Micelles. Colloidal Chromium Oxide. 
R. WintcEn and H. Léwentuat (Z. physikal. Chem., 1924, 109, 
378—396).—A continuation of previous work (A., 1923, ii, 78; 
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this vol., ii, 156). Chromic oxide sols, prepared by the action of 
ammonium hydroxide on chromic chloride solutions followed by 
dialysis, were studied in the same manner as previously. The 
electrolyte absorbed, and that in the inter-micellar liquid, is 
essentially ammonium chloride. Electrolytes are more efficiently 
removed by continuous dialysis than by repeated changes of water 
at intervals, as the latter method leads to a greater loss of chromium. 
The nature of the sol is determined by the ratio of chlorine to 
chromium. In a typical case the micelle may be represented by 
(20-82 Cr,0,; 1-073 NH,Cl; The sols 
present special difficulties in ultramicroscopic study and “n” 
cannot be determined. The ratio of chromic oxide to chlorine in 
the sols is not appreciably affected by ultra-filtration, and the 
same is true of the general composition and equivalent aggregation. 
This shows that the filtrate is identical with the inter-micellar 
liquid. Even on repeated ultra-filtration, taking up the residue 
each time with water, only a small change is found, This depends 
mainly on the fact that only a small proportion of the total chlorine 
is present in the inter-micellar liquid, the rest being associated 
with the colloidal particles. L. J. H. 


Mechanism of Reciprocal Precipitation of Colloids. R. 
Wintcen and H. Léwentuat (Z. physikal. Chem., 1924, 109, 
391—396).—On the theory of micelle structure developed by the 
authors (cf. preceding abstract and references) reciprocal pre- 
cipitation of oppositely charged colloids should be a maximum 
when their respective concentrations, expressed in gram equivalent 
aggregates per litre, are the same. (An “equivalent aggregate ” 
is the weight of a particle divided by the number of its charges.) 
This was tested in the case of stannic oxide, peptised with alkali, 
and chromic oxide sols. The equivalent aggregation of each sol 
was determined as previously described and mixtures in various 
proportions taken, the total volume always being the same. Pre- 
cipitation occurred only within narrow limits and with a pro- 
nounced maximum; this maximum was accurately indicated by 
the absence of the “ Tyndall beam ”’ effect in the final solution. 
Whatever the dilution of the sols before mixing, the maximum 
precipitation occurred when the proportions agreed with the calcul- 
ated values. In many cases, reactions between the peptising 
electrolytes may introduce disturbing effects. Complications may 
also arise from the small micelles of a highly dispersed colloid 
penetrating those of one with larger particles and being precipitated 
by the electrolyte there present. This may occur in the pre- 
cipitation of very highly dispersed colloidal dyestuffs by chromium 
oxide sols. L. J. H. 


Formation of Inorganic Jellies. H. B. Wertszr (Colloid 
Symposium Monograph, Univ. Wisconsin, 1923, 38—61; cf. A., 
1923, ii, 765).—Jellies of chromic, stannic, cupric, and aluminium 
oxides, ferric, manganese, and zinc arsenate are considered, with 
particular reference to the formation of hydrous jellies. If mixing 
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can be effected sufficiently rapidly, such jellies may be made by 
metathesis. CHEMICAL ABSTRACTS. 


Gels and Theory of Adsorption. N. E. Gorron (Science, 
1923, 58, 495—497).—The adsorption of the cation of potassium 
hydrogen phosphate and other salts increases with an increase in 
the values of py, but the negative adsorption of the anions was 
irregular. Although this result would be expected from Helm- 
holtz’s double layer theory, and Hardy’s work, the anticipated 
change in sign of the charge on the gel at about py 7 was not realised. 
The fact that, on addition of sodium hydroxide to silica gel, part of 
the sodium is found in the solution with its attending ultramicrons, 
and part in the proximity of ultramicrons which have too great a 
mass to migrate, supports the theory of surface ionisation. There 
appear to be four different types of adsorption from solution : 
(a) chemical adsorption, which follows the mass law, (b) exchange 
adsorption, where one ion is adsorbed by replacement of a second 
ion, (c) partition ratio adsorption, obeying Henry’s law, (d) electro- 
nic adsorption, where the adsorbed material is held by a secondary 
valency. A. A. E. 


Formation of Manganese Arsenate Jellies. E.O. KrarMeEr 
(Colloid Symposium Monograph, Univ. Wisconsin, 1923, 62—74).— 
There is no sharp line of demarcation between a precipitate and a 
jelly. Starting with a definitely crystalline precipitate it is possible 
to pass through a series of solvated gelatinous precipitates through 
weak, “ mushy” jellies to clear, firm, and elastic ones. In these 
experiments the time of setting was fixed by whirling the mixture 
of manganese sulphate and alkali arsenate in the reaction beaker, 
and observing when the motion of included bubbles, etc., stopped 
abruptly. The following variable factors are considered : (1) con- 
centration of reacting materials, (2) cation effect, (3) anion effect, 
(4) influence of acids, (5) influence of non-electrolytes, and (6) tem- 
perature. Jellies with an excess of manganese salt show strong 
syneresis, whilst excess of arsenate stabilises. Jelly formation 
appears to begin with the formation of nuclei; these grow, then 
aggregate. CHEMICAL ABSTRACTS. 


Ageing Phenomena in Silica Gels. R. Scnwarz and F. 
St6wENER.—(See ii, 547.) 


Colloid Chemical Characteristics of Technical Clays and 
Kaolins. I. W. Ostwatp and F. Prekensrocx.—(See ii, 555.) 


Reversible Colloid of Iron.—A. F. G. CapENHEAD and W. H. 
Vintna.—(See ii, 557.) 


Heat of Coagulation of Sulphur Hydrosols. F. L. Browne 
(Colloid Symposium Monograph, Univ. Wisconsin, 1923, 7—19; 
ef. A., 1923, ii, 218,.244)—Variation in the heat of coagulation of 
a sulphur hydrosol with the coagulant and its concentration 1s 
ascribed to the heats of mixing of the coagulants with polythionic 
acids in the sols, as well as to incidental changes in ion adsorption. 


‘ 
‘ 
( 
4 


GENERAL AND PHYSICAL CHEMISTRY. ii. 537 


Sulphur in the coagulum appears to be in the same allotropic state 
as in the sol. CHEMICAL ABSTRACTS. 


Heat of Adsorption of Oxygen by Charcoal. FE. A. BLENCH 
and W. E. Garner (J. Chem. Soc., 1924, 125, 1288—1295).— 
The initial heat of adsorption of oxygen by purified vegetable 
charcoal (** Norite ’’) rises from 60 to 220 cal./mol. of oxygen as 
the temperature of absorption rises from 18° to 450°, and above 
200° it is greater than the heat of formation of carbon dioxide. 
The heat of adsorption decreases rapidly as the surface becomes 
saturated. At low temperatures, oxygen is adsorbed without 
chemical change and oxygen is given off on evacuation. At higher 
temperatures chemical combination occurs with the formation of 
groups C,O, on the surface (cf. Rhead and Wheeler, T., 1913, 
103, 461). Ata given temperature some of these groups are stable 
and others unstable. The adsorbed gas can only be removed by 
evacuation at 900° and is given off in the form of oxides of carbon. 
The heat of formation of the stable groups increases with rise of 
temperature. W. H.-R. 


Calculation of Heats of Formation and Interpretation of 
some Exceptions to the Law of Maximal Work. C. HENRY 
(Compt. rend., 1924, 178, 2248—2250).—A mathematical paper in 
which new formulz, based on the radiation hypothesis, are derived 
for the calculation of heats of formation. The law of maximal 
work is a direct deduction from the application of the radiation 
hypothesis to instantaneous reactions and exceptions to this law 
are discussed. J. W. B. 


Thermal Method for the Study of Gaseous Systems. G. 
Piccarpt (Atti R. Accad. Lincei, 1924, [v], 33, i, 287—290).— 
Theoretical. 


Dissociation under a Temperature Gradient. P. A. M. 
Drrac (Proc. Camb. Phil. Soc., 1924, 22, 132)—A mathematical 
discussion of the equilibrium in a partly dissociated gas when 
subjected to a temperature gradient. Under these conditions 
there will be a flow of undissociated molecules from the cold to 
the hot end where they dissociate and flow back. This involves 
a transfer of energy in addition to that of the thermal conduction. 
In the resulting equilibrium, there is an excess of concentration 
of double molecules at the hot end over that which would occur 
if there were no temperature gradient and a corresponding deficienc 
at the cold end. The temperature gradients at the two ends will 
be greater than in the centre. The mathematical equations for 
the equilibrium state are deduced and it is shown that observations 
of the concentrations or the temperature gradients at the ends 
would enable the velocity of dissociation to be calculated in terms 
of other physical constants. G.8. 


Reactions occurring during the Discharge of the Oxygen- 
Hydrogen Cell. IF. Fiscuer and W. Krénic.—(See ii, 542.) 
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Periodic Catalytic Decomposition of Hydrogen Peroxide. 
E. 8. Hepass and J. E. Myers.—(See ii, 542.) 


Catalytic Decomposition of Hydrogen Peroxide Solutions 
by Blood Charcoal. J. B. Fieru and F. 8S. Watson.—(See 
ii, 542.) 


Silent Discharge involving Catalysis. F. O. ANpEREGG 
and E. H. Bowrrs.—(See ii, 545.) 


Periodic Phenomena during the Electrolysis of Chromic 
Acid. J. E. Lizsrercu (Z. Elektrochem., 1924, 30, 186—187).— 
A reply to the criticisms of Kleffner and Oyabu (ibid., 1923, 29, 
208). H. T. 


Effect of Intermediate Oxides on the Electrolytic Short- 
circuiting Effect. C. F. Hotmpor (Z. Elektrochem., 1924, 30, 
88—90).—Data are given for the rates of discharge when iron, iron- 
alkali, and iron-nickel-alkali batteries are short circuited. The 
considerable amount of energy associated with the current flow 
in the former case is attributed to the adhesion of anions to the iron 
anode. By coating the latter with nickel to a depth of 0-05 mm. the 
effect almost completely disappears, although the “ intake ” capacity 
of the cells is unaffected. The results show that the iron anode 
is only converted at the most into superoxide at the surface, the 
main crystal structure being unaffected, since the nickel layer 
eliminates the whole of the polarisation. 


Dissolution of Lead in Alkaline Liquids by Alternating 
Currents. F. Jmsa and J. Fasrncer.—(See ii, 554.) 


Ultra-microscopic Electrode Phenomena. V. Koni- 
scHUTTER (Z. Hlektrochem., 1924, 30, 164—180).—Micro-observ- 
ations have been made on the processes which occur at the electrodes 
during electrolysis. With copper electrodes in a dilute copper sul- 
phate solution, a blue zone of positively charged copper hydroxide 
containing copper can be observed at the cathode followed by a dark 
space, and then a yellow zone of minute negatively charged hydrogen 
bubbles. The formation of the copper hydroxide is probably due 
to the discharge of cuprous ions at the electrode, 2Cu’ —> Cu-+Cu’, 
and subsequent hydrolysis of the cupric solution. In the hydro- 
lysis copper particles are encased in the hydroxide. The yellow 
zone is due to the discharge of the hydrogen ion and repulsion of 
the minute hydrogen bubbles. Similar phenomena were observed 
with silver electrodes in silver nitrate solution. With copper 
electrodes in water at the anode, colloidal particles of copper hydr- 
oxide are formed. These are cataphoretically carried to the cathode 
where they discharge the negatively charged hydrogen mist, with 
the formation of a dark zone. With higher potentials it is possible 
to get negatively charged hydrogen bubbles adhering to the cathode. 
The hydrogen in the mist becomes surrounded by positively charged 
hydroxide and becomes attracted in consequence. With silver 
electrodes in water, silver peroxide is formed at the anode. This 
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breaks down forming an oxygen mist and silver particles. Both 
are negatively charged and are held at the anode. “ Black” 
copper observed during electrolysis consists of copper particles 
surrounded by copper hydroxide as a protective colloid and always 
contains hydrogen due to the method of formation. The observed 
phenomena are expected to throw light on overvoltage and show 
that electrode processes are much more complicated than is indi- 
cated by the schemes M*+Q—>M and M—©->M’.  _H.T. 


Influence of Colloids on the Rate of Reactions Involving 
Gases. II. Decomposition of Hydrogen Peroxide and of 
Nitrosotriacetonamine. A. FinpLay and W. Txomas (J. 
Chem. Soc., 1924, 125, 1244—1252).—Using sols of gelatin, starch, 
dextrin, albumin, and peptone, the influence of colloids on the 
velocities of reactions have been studied. In the decomposition 
of hydrogen peroxide by fuller’s earth, of nitrosotriacetonamine in 
the presence of hydroxyl ion, and of hydrogen peroxide in the 
presence of iodide ion, the velocity coefficients, determined from 
the rate of gas evolution, have a relatively high initial value which 
decreases rapidly to a constant value. This decrease is due to 
the influence of the reactants on the colloid and is reduced if the 
colloid is left for some time in contact with the catalyst before 
the reaction is started. On the other hand, except in the case of 
peptone, which behaves abnormally, the velocity coefficients for 
the third reaction determined by titration with permanganate 
show that the colloid has no influence on the velocity of the re- 


action, indicating that in homogeneous systems the colloid affects 
only the rate of escape of gas and not the chemical action itself. 
In the first reaction the colloid, however, affects both the rate of 
the chemical reaction and the rate of escape of gas. The relative 
effects of different colloids depend on the reaction and on the 
concentration. W. H.-R. 


Rate of Photochemical Change in Solids. E. J. Bowen, 
H. Hartiey, W. D. Scorr, and H. G. Warrs (J. Chem. Soc., 1924, 
125, 1218—1221).—Using filtered light of known spectral range, 
photochemical change in solid crystals has been studied in the 
case of (1) the isomeric change of o-nitrobenzaldehyde into o-nitroso- 
benzoic acid (cf. Lobry de Bruyn, Rec. trav. chim., 1903, 22, 
298); and (2) the photochemical transformation of cinnamylidene- 
malonic acid (cf. Riiber, A., 1902, i, 617). If the change does 
not proceed too far, the products of decomposition remain in 
solid solution in the original crystals. Within the limits of experi- 
mental error, the absorption of each quantum of energy corre- 
sponds with the transformation of one molecule. The effect of 
plane polarised light is the same as that of ordinary light of the 
same intensity, and, taking into account the work of Padoa 
(A., 1920, ii, 143), it is considered that both the ordinary and 
extraordinary rays are photochemically effective, but that their 
absorption coefficients are different. Since each quantum of 
absorbed energy is effective it would seem that the electron whith 
1s transferred from the normal to a higher orbit is very rarely 
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deactivated before the photochemical change occurs. The time 
of the primary reaction is therefore small compared with the 


probable time of rearrangement of the atoms in the molecule. 
W. H.-R. 


Photochemistry of the Halogen Hydrides. E. J. Bowrn 
(J. Chem. Soc., 1924, 125, 1233).—The complex photochemical 
relationships of the hydrogen halides are discussed with reference 
to (1) the theory that dissociation into atoms occurs, e.g., Cl,+ 
hv=Cl+Cl, or HI+Av=H-+I; and (2) the theory that active 
molecules are produced. It is shown that the dissociation theory 
affords a quantitative explanation of all the experimental observ- 
ations, if due consideration is given to the heats of reaction, and if 
it is assumed that a large heat evolution favours spontaneous 
reaction, whilst heat absorption has the opposite tendency. This 
explanation is not possible on the basis of the a a4 

. H.-R. 


Photochemical Decomposition of Silver Chloride. R. 
Scuwarz and P. Gross.—(See ii, 550.) 


Automatic Tépler Pump. fF. Porter (Ind. Eng. Chem., 
1924, 16, 731—732).—The pump described evacuates an apparatus 
and delivers the gas into a collecting tube, as is required, especially 
in connexion with analyses for helium in low-temperature work. 
The pear-shaped pump chamber with top and bottom side con- 
nexions is alternately filled with mercury and emptied by means 
of a levelling bulb. This is connected to a manometer and to a 
4-way valve the other connexions of which lead to air at 15 lb. 
pressure, the suction of a good water jet pump, and the atmo- 
sphere. This valve is electrically operated by means of solenoids 
and a 110 volts direct current circuit system operated through 
contacts at different parts of the mercury column. The glass 
apparatus is simple in construction, C4 


Condenser for Distilling Oils of Wide Boiling Range. 
H. N. CatpERwoon, jun. (Ind. Eng. Chem., 1924, 16, 576—577).— 
A condenser suitable for the condensation of distillates of b. p. 35— 
268° in one distillation consists of a tube 1100 mm. long fitted with 
three Liebig jackets each 250 mm. long, the top one being air cooled 
and the bottom one cooled by tap water. The inlet connexion of 
the middle jacket is coupled to the lower end of the coil of a Liebig 
coil condenser placed vertically with the adapter end upwards, 
the outlet connexion being coupled to the upper end. The coil 
condenser is air cooled if necessary and the water circulates at 
about 90°. Cooling is thus performed in three stages with reduced 
risk of breakage. C. I. 


Apparatus for Fractional Distillation under Reduced 
Pressure. K. Wurtu (Z. angew. Chem., 1924, 37, 226—227).— 
The side tube of a distillation flask is bent upwards and connects 
with the lower end of a vertical fractionating column containing 4 
number of perforated glass basins filled with glass beads and con- 


ii. 541 


GENERAL AND PHYSICAL CHEMISTRY. 


nected with each other by U-tubes: the column is also provided 
with a jacket. The upper end of the column connects with a 
short condenser, and this in turn with a compartment receiver ; 
a side tube on the latter is connected with a pressure gauge, a 
valve for regulating the pressure, and a pump. A receiver for 
distillates which solidify readily consists of a wide tube constricted 
at points along its length so as to form a number of bulbs which 
are also connected with each other by side tubes. The first portion 
of the distillate is run into the lowest bulb by heating the upper 
bulbs; the constriction above the lowest bulb is then cooled and 
the solidified substance seals off the lowest bulb so that the next 
quantity of distillate can be collected in the next higher bulb, and 
so on. W. P.S. 


Apparatus for Determining the Heat of Evaporation of 
Liquids of High Boiling Point. J.H.Awserry and E. GrirFiTus 
(Proc. Physical Soc., 1924, 36, 303—312).—Two new forms of 
apparatus for determining the heat of evaporation of liquids of 
high boiling point (about 400°) are described and their relative merits 
briefly discussed. In one, the heat evolved by the condensation 
of a measured quantity of liquid is determined by a continuous 
flow calorimeter, a determination of the specific heat of the liquid 
being also necessary. This apparatus can also be used to measure 
the quantity of vapour evolved from the liquid, at its boiling 
point by a given quantity of energy, but specially determined 
corrections for radiation must be introduced. The second apparatus 
employs this same principle, but reduces radiation losses to zero 
by special jacketing. L. J. H. 


Calorimetric Apparatus for the Measurement of Heats of 
Reaction at High Temperatures. J.D. Davis (Ind. Eng. Chem., 
1924, 16, 726—730).—An adiabatic twin calorimeter is described, 
suitable for the determination of the heat of carbonisation of coal 
at temperatures up to 650°. The two exactly similar calorimeter 
bombs are symmetrically set in a common water jacket and, by 
the aid of various precautions to secure uniform conditions, the 
heat of carbonisation of a coal sample when carbonised at 500° 
in an atmosphere of nitrogen can be determined with an error not 
exceeding about 4% C. I. 


Method of Drawing Metallic Filaments ; their Properties 
and Uses. G. F. Taytor (Physical Rev., 1924, 23, 655—660).— 
The melted metal is drawn while enclosed in a glass tube of suitable 
composition; the glass may be removed from the filament with 
hydrofluoric acid, leaving a metallic wire of diameter down to 
0-00002 cm. or less. The method has been applied to lead, anti- 
mony, bismuth, gold, silver, copper, iron, tin, thallium, cadmium, 
cobalt, gallium, indium, and their alloys. The filaments are very 
pliable and have high tensile strength; the temperature coefficients 
of resistance do not differ markedly from those of the metals in 
bulk, and are more constant. A. A. E. 
VOL, CXXVI. ii. 21 
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Intense Lithium Flame for Polarimetric Use. H. Hunter 
(J. Chem. Soc., 1924, 125, 1401).—An oxy-hydrogen flame is used, 
the hydrogen being passed through a layer of solid lithium carbonate 
before being mixed with the oxygen. 8. K. T. 


Inorganic Chemistry. 


Reactions Occurring during the Discharge of the Oxygen- 
Hydrogen Cell. F. Fiscuer and W. Kronie (Z. anorg. Chem., 
1924, 135, 169—176).—The yield of hydrogen peroxide produced 
by short-circuiting for 3 hours a Grove cell containing 2N-sulphuric 
acid and 1% titanium sulphate (the latter to stabilise the peroxide) 
was 17% referred to the current consumption. This yield was 
increased by enclosing the hydrogen electrode in a porous cell; by 
feeding the oxygen electrode with oxygen instead of air (cf. A., 
1913, ii, 285) and by feeding it through two jets instead of one; 
by prolonged heating to redness of the platinised electrodes (i.c., 
decreasing their surface); and by reducing the current, the time 
of the experiment, and the temperature. A 79% yield was obtained 
by electrolysing 0-5N-sulphuric acid containing titanium sulphate 
at 0°, using a current of 2 milliamp. It is concluded that, at the 
ordinary temperature at least, the E.M.F. of the Grove cell is 
mainly influenced by the combination of hydrogen and oxygen 
to form, not water, but hydrogen peroxide, which, under normal 
conditions, is catalytically decomposed. 8. K. T. 


Periodic Catalytic Decomposition of Hydrogen Peroxide. 
EK. 8. Hepess and J. E. Myrrs (J. Chem. Soc., 1924, 125, 1282— 
1287).—The periodic decomposition of hydrogen peroxide by 
mercury is considered not to be due to the formation of a film of 
oxide (cf. this vol., ii, 325). Periodic catalytic decomposition of 
hydrogen peroxide solution at 35° is brought about by metals 
(e.g., silver reduced by hydrazine or hydroxylamine sulphates ; 
freshly prepared colloidal platinum, silver, and gold), alloys (¢.7., 
copper-aluminium, after previous melting in air; cf. loc. cit.), 
metallic couples (e.g., magnesium-copper), amalgams (e.g., mag- 
nesium), freshly precipitated metallic oxides (e.g., barium peroxide), 
etc. Decomposition is steady with silver reduced with Rochelle 
salt, electrolytic copper, stale colloidal platinum, coconut charcoal, 
platinum black, manganese dioxide, silver amalgam, 


Catalytic Decomposition of Hydrogen Peroxide Soluticns 
by Blood Charcoal. J. B. Firrn and F. 8. Watson (7rans. 
Faraday Soc., 1924, 19, 601—613).—Blood charcoal dried at 120 
decomposes hydrogen peroxide solutions. Prolonged extraction 
with aqua regia and with bromine lowers the percentage of ash 
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(chiefly iron oxide) and gives an activity which decays less rapidly. 
Activation by heat treatment or by sorption and removal of iodine 
gives charcoals which decompose hydrogen peroxide much more 
vigorously. Two types of reaction are found with these activated 
charcoals, an «-activity which causes a rapid initial decomposition 
of the peroxide with appreciable rise in temperature, but decays 
in a few minutes, and a £-activity which produces a slower decom- 
position persisting for several hours. The amount of decomposition 
depends on the concentration of peroxide as well as on the activity 
of the charcoal. The activity of sugar charcoal is markedly in- 
creased by the incorporation of 9% of iron oxide and subsequent 
heat treatment whilst the ash alone from blood charcoal has very 
little action on the peroxide. 


Landolt’s Reaction: Its Acceleration by Bromide and 
Chloride. A. SxraBat [in part with R. Riepzr] (Z. Flektro- 
chem., 1924, 30, 109—124).—Together with the direct reduction 
of iodic acid by sulphurous acid, six further simultaneous reactions 
enter into the reduction, my rate of the reaction being ep by 
—d{10,] /dt=k,[105" kel 105" P+ 

Up to the reversal of the reaction these reaction products oxidise 
sulphurous acid practically instantaneously to sulphuric, so that 
the formula reaction is 10,'+-380,”—I'-+380,”. The values of 
ks, Ky, Its, kg, and ky have been determined and the validity of the 
complete equation has been demonstrated. The kinetics of the 
halide-halogenate reaction can in general be represented by 
—d{10,']/dt=K{10,'[H'P[x'J[y’], where « and y can be the same 
or different halogens. A 

Ultra-violet Emission Bands of Oxygen. R. C. JoHNson.— 
(See ii, 510.) 

Ozone in Flames. W. Mancuor and E. Bauer (Z. anorg. 
Chem., 1924, 133, 341—360).—Ozone was detected by means of 
the silver test (A., 1909, ii, 993) in flames of hydrogen, hydrogen— 
oxygen mixture, carbon monoxide, coal gas, methane, ethylene, 
acetylene, and cyanogen, but not in the flame of an ordinary Bunsen 
burner. Elongated flames contain more ozone than thick, wide 
flames, and the quantity of ozone is affected by conditions such as 
the pressure of gases supplied to the burner, shape of the burner, 
etc. The ozone is chiefly confined to the hottest parts of the flame 
and is completely destroyed on diffusing through the cooler zones 
to the surrounding air. Ozone is almost instantaneously destroyed 
at 300°. The oxy-hydrogen flame contained about 0-1% of ozone 
at 1500—1600°, whilst the acetylene blowpipe flame contained 
about 1% at a higher temperature. These quantities are too high 
to be accounted for by purely thermal formation, according to 
Nernst’s heat theorem, and experiment showed that, if oxygen is 
heated at 1600°, no detectable ozone is produced. The quantities 
of ozone in flames of carbon monoxide and cyanogen showed no 
diminution when the gases were dried over phosphorous pentoxide, 
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indicating that the ozone in flames is not produced from hydrogen 
— as was suggested by Wartenburg (A., 1921, ii, 107). The 
ormation of ozone is possibly due to the action of free electrons 
in the flame. The lowest temperature at which ozone was detected 
was 900°, and the temperature of its formation is estimated as 
about 1400°. Carbon monoxide when carefully dried over phos- 
phorous pentoxide is still inflammable, but the flame is very sensitive 
to pressure variations (cf. Dixon, A., 1905, ii, 577). W. H.-R. 


Structure of Selenium. H. Corztrns.—(See ii, 515.) 


Tellurium Monoxide. J. J. Doouan and J. R. Partineton 
(J. Chem. Soc., 1924, 125, 1402—1403).—Tellurium monoxide is 
obtained as a grey powder by heating tellurium sulphoxide, TeSO, 
(cf. Divers and Shimosé, T., 1883, 319; Ber., 1883, 16, 1004), in a 
vacuum at 180—225°, the product being washed with sodium 
carbonate solution, hot water, and finally alcohol. S. &. T. 


Tellurous Acid as a Base. J. Kasarnowsky (Z. physikal. 
Chem., 1924, 109, 287—301).—The concentrations of tellurous ions 
in solutions containing increasing amounts of hydrochloric acid 
have been determined by potential measurements with a tellurium 
electrode, and the total tellurium contents of the solutions have 
been determined chemically. It is found that the value of the 
concentration of the tellurium ions increases as the fourth power 
of that of the hydrogen ions, showing that tellurous acid acts as 
a weak base. Numerically, x 


Relationship between some Oxygen Compounds of 
Nitrogen. A. SanrourcHE (Ann. Chim., 1924, [x], 1, 5—93).— 
An amplification of previously published work (A., 1922, ii, 454, 
762; 1923, ii, 84). The rate of oxidation of nitric oxide was 
measured at temperatures ranging from 0° to 525°; the reaction 
appears to be of the second order. The fact that the temperature 
coefficient is less than unity is explained by the hypothesis that 
nitrous anhydride is first formed and then decomposed in part, 
the undecomposed portion undergoing further oxidation. The 
formation of nitric acid from nitrous fumes under the conditions 
which obtain in industry was studied ; as the nitric acid first formed 
acts as an oxidising agent towards the less oxidised compounds, it 
is unusual to obtain in this manner acid of concentration greater 
than 50%. Nitric oxide reduces nitric acid, producing, with acid 
of 10% or lower concentration, nitrous acid only (2NO+HNO,+ 
H,O —> 3HNO,); when the concentration of the nitric acid is 
in the neighbourhood of 20% a second reaction (NO+2HNO, —> 
H,0+3N0,) also occurs. The latter predominates with increasing 
concentration of the acid; with 70% acid the former ceases. 
Nitrous anhydride, or the gaseous mixture of the same composition 
which reacts as the anhydride, acts on water with production of 
nitrous acid, which decomposes, yielding two-thirds of the original 
nitrogen in the form of nitric oxide. Dilute nitric acid behaves 
towards the anhydride in a similar manner to water, but acid of 
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50% and greater. concentration is reduced with formation of 
nitrogen peroxide, which dissolves in the acid. Both reactions 
take place simultaneously with acids of intermediate concentrations. 
Nitrogen peroxide originally forms with water or dilute nitric acid 
equimolecular quantities of nitrous and nitric acids ; the subsequent 
decomposition of the nitrous acid thus formed is complete only 
when the concentration of the nitric acid does not exceed 20%; 
beyond this, the oxidising action of the nitric acid on the nitric 
oxide formed in the decomposition was observed, whilst with 70% 
nitric acid simple solution of the peroxide takes place. H. J. E. 


Absorption of Nitric Oxide by Solutions of Ferrous Sul- 
phate and Sodium Sulphite. L. Mosrr and R. Herzner (Z. 
anal. Chem., 1924, 64, 81—89).—An investigation of the absorptive 
power of solutions in the system ferrous sulphate-sulphuric acid— 
water for nitric oxide showed that the most efficient mixtures were 
a saturated neutral solution of ferrous sulphate and a solution 
containing 15% of ferrous sulphate, 20% of sulphuric acid, and 
65% of water. In practice, however, the most satisfactory solution 
contains 15% by weight of anhydrous ferrous sulphate and 15% 
of 64% sulphuric acid. The relative absorption of nitric oxide by 
alkaline solutions of sodium sulphite in general increases with a 
decrease of concentration of sulphite and increases at first with 
the concentration of free alkali, then decreases when this exceeds 
a certain limit; the best mixture appears to consist of 11—15% 
of anhydrous sodium sulphite, 1% of sodium hydroxide, and 
88—84°% of water. A. R. P. 


Silent Discharge involving Catalysis. F. 0. ANDEREGG and 
E. H. Bowsrs (Proc. Indiana Acad. Sci., 1922, 181—186).—The 
yields of ozone and nitrogen pentoxide in air are much more depen- 
dent on the nature and extent of the surface than on the amount 
of inductive capacity of the various materials placed in the discharge 
space (cf. McEachron and George, Bull. Purdue Univ., 1922, 6, 1); 
glass wool is particularly active. Increase of voltage is accom- 
panied by increased formation of ozone, followed by that of nitrogen 
pentoxide, a high concentration of which lowers the yield of ozone. 
Thus the concentration of the latter reaches a first, second, and 
sometimes a third maximum. Similar experiments were conducted 
with carbon monoxide. CHEMICAL ABSTRACTS. 


Fog Formation in Air which has passed through a Silent 
D . F. 0. AnpErece and K. B. McEacuron (Proc. 
Indiana Acad. Sci., 1922, 175—177; cf. Anderegg, McEachron, and 
others, A., 1918, ii, 42; 1921, ii, 450; Trans. Amer. Electrochem. 
Soc., 1920, 37; and preceding abstract)—The fog formed when 
ozonised air is passed through an absorbent solution is due chiefly 
to hygroscopic nitrogen pentoxide. CHEMICAL ABSTRACTS. 


Thermal Decomposition of Salts of Hydroxylamine and 
Hydrazine. K.A. Hormann and F. Krout (Ber., 1924, 57, [B], 
937—944)—The slow thermal decomposition of hynrenymasice 
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hydrochloride at about 150°, takes place in accordance with the 
equations: 3NH,-OH=N,+NH,+3H,0 and 4NH,-OH=N,0+ 
2NH,+3H,0. The addition of basic substances represses the 
second in favour of the first change to an extent which is less than 
would be expected, whereas acidic substances displace the action 
in the contrary direction. Nitrous acid or nitrite is produced by 
the acid or alkaline fusion of hydroxylamine. It is therefore 
probable that hydroxyhydrazine is produced initially from 2 mols. 
of hydroxylamine and subsequently converted into the diamide 
of nitrous acid, OH-N(NH,),; this is hydrolysed to ammonia and 
nitrous acid (or nitrosyl acid in concentrated acid solution) which, 
with unchanged hydroxylamine, yields nitrous oxide. Con- 
firmation of this hypothesis is found in the observation that nitrous 
oxide is not formed in the presence of sufficient alkali or of carb- 
amide. In alkaline solution (cf. first equation) the diamide 
of nitrous acid suffers mainly intramolecular decomposition, 
OH-N(NH,),=N.+NH,+H,O, accompanied by the subsidiary 
change: 
Hydrazine hydrochloride decomposes above 200° into ammonium 
chloride, nitrogen, and hydrogen chloride. In the presence of 
hydroxylamine hydrochloride, reaction occurs at about 150° and, 
with suitable proportions of the reactants, follows the course : 
The absence of 
nitrous oxide from the products indicates the quantitative par- 
ticipation of hydroxylamine in the c e and the probable pre- 
liminary formation of a very unstable salt of diaminohydrazine. 
The oxidising or reducing action of hydroxylamine depends 
largely on the conditions ; in feebly acid solution hydroxylamine and 
ferric chloride give ferrous chloride and nitrous oxide, whereas in 
concentrated sulphuric or phosphoric acid solution hydroxylamine 
and ferrous sulphate yield ferric and ammonium sulphates. 
Hydroxylamine is oxidised by iodine in acetic acid but not in 
mineral acid solution; in concentrated hydrochloric acid solution 
hydroxylamine liberates iodine from hydrogen iodide. H.W. 


Density of Graphite. E. Ryscukrwrrscu and E. Késtrr- 
MANN (Z. Elektrochem., 1924, 30, 86—88).—The density of graphite 
prepared by fusion and subsequent solidification, determined by 
the flotation method, is sharply defined at d1* 2-232+-0-0013. This 
value is in agreement, within the limits of experimental error, with 
that calculated from the lattice spacing by Debye and ——" 

Action of Permanganic Anhydride on the Varieties of Pure 
Carbon. J. F. Duranp (Compt. rend., 1924, 178, 1822—1824; 
ef. this vol., ii, 500).—Diamond, graphite, and acetylene black 
were treated with the green solution of permanganic anhydride 
in concentrated sulphuric acid. The action was rapid in the cold, 
all three being quantitatively converted into carbon dioxide, but 
the vigour of the reaction was unequal in the three cases. G. M. B. 


Infra-red Absorption of Carbon Monoxide. E. F. Lowry. 
—(See ii, 512.) 


a 


INORGANIC CHEMISTRY. ii. 547 


Ageing Phenomena in Silica Gels. R. Scuwarz and F. 
STOWENER (Koll. Chem. Beihefte, 1924, 149, 171—202).—It has been 
shown previously (A., 1920, ii, 689, 690; 1921, ii, 260) that the 
ageing of silica gels is closely connected with the changes in con- 
ductivity of solutions of the gel in 3N-ammonia. For a number of 
gels the authors have determined the conductivity, and amounts of 
silica in solution in the colloidal and crystalloidal states after 
prolonged contact with 3N-ammonia. The results are expressed 
in terms of a “‘@ value” giving the ratio of the increase of con- 
ductivity to the amount of silica in a molecular state of dispersion. 
With normal ageing the Q value falls from 75x10 to about 
25x10. This behaviour is so well established that any anomalous 
conductivity can safely be referred to an anomalous behaviour of 
the gel. In this way it is found that gels prepared from silicon 
tetrachloride at either 0° or 100° and partially purified by dialysis 
show no alteration, but that normal ageing takes place when these 
gels are more carefully purified by repeated decantation and shaking 
with water. Gels from sodium silicate and acetic acid after dialysis 
show normal ageing, which is markedly retarded by small quantities 
of sodium chloride, carbamide, tartaric acid, or dextrose. Cases are 
recorded where normal ageing occurs in gels kept under water, so that 
the drying, which generally accompanies ageing, determines only the 
rate of the process. The authors conclude that the process of ageing 
consists of a dehydration of the primary particles which originally 
hold much water, and that it is probable that dehydration, in a 
strictly chemical sense, or polymerisation, also occurs, E.M.C. 


Preparation of Potassium Antimonate. 8. A. Scnovu (Z. 
anorg. Chem., 1924, 133, 404—410).—Grey antimony ore (Sb,S,) is 
boiled with potassium hydroxide solution, cupric oxide is added, 
and the whole stirred and boiled for } hour, and then filtered. The 
filtrate (which should be quite free from sulphur and give a pure 
white precipitate with lead acetate solution) is evaporated to one- 
tenth of its original volume and treated with alcohol. The pre- 
cipitated potassium antimonate is filtered off, washed with 50% 
alcohol, left for 24 hours, and then ground in a mortar and dried 
on filter paper. This method gives a yield of 90/0 of the theoretical, 
whilst a yield of 98% can be obtained if very finely divided antimony 
trisulphide, prepared by the careful ignition of the pentasulphide, 
is used instead of the ore. The antimony trisulphide and potassium 
hydroxide react to form a mixture of antimonite and thioantimonite, 
which are then oxidised by the cupric oxide with the formation of 
an intermediate oxysulphide, K,SbO,S, which cannot be isolated. 
The reactions may be expressed by the equations (1) Sb,S,+6KOH 
=K,Sb0,+K,SbS,+3H,0; (2) ; 
(3) Cu,8, (4) 


Spectrum of Ionised Lithium. M. Moranp.—(See ii, 509.) 

Formation of Double Salts in the Solid State in the System 
Lithium Chloride-Calcium Chloride. G. Grupe and W. 
Riven (Z. anorg. Chem., 1924, 133, 375—388).—The system lithium 
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chloride-calcium chloride has been investigated, in both the solid 
and liquid states, by thermal analysis. The two salts are totally 
miscible in the liquid state, the freezing-point curve being of the 
simple eutectic type, with an eutectic point at 496° and 38 mols.%% 
of calcium chloride. The constituents separating from the liquid 
are solid solutions, the limits of solubility in the solid state at the 
eutectic temperature being 0—16 mols. % of calcium chloride, and 
0—20 mols. % of lithium chloride. The limits of solid solubility 
decrease rapidly as the temperature is lowered. All binary mixtures 
on cooling show a thermal arrest in the solid state at 441°, due to 
the formation of the double salt LiCl,CaCl,, the reaction LiCl+-CaCl, 
== LiCl,CaCl, being reversible and exothermic from left to right. 
If finely powdered lithium and calcium chlorides are mixed and 
heated together, they react in the solid state to form the double salt, 
the action beginning at about 170°. The double salt is completely 
decomposed above 441°. W. H.-R. 


Molten Electrolytes, Born’s Grating Forces, and the 
Constitution of Salts. W. Bitz (Z. anorg. Chem., 1924, 133, 
312—324).—The author’s work on the electrolytic conductivity and 
other properties of fused salts is discussed and general conclusions 
are drawn with regard to fused chlorides. The majority of fused 
chlorides are either good conductors or very poor conductors. Out 
of 61 chlorides examined, 31 are good conductors in the fused state 
(x of the order 0-1 to 1-0), 11 have « of the order 10~*, and 15 are 
non-conductors, leaving only 4 with moderate conductivity. These 
four are the chlorides of zinc, beryllium, and mercury, and the so- 
called tellurium dichloride. In any group or series of the periodic 
table, there is a sudden jump from an element of which the chloride 
is practically a non-conductor in the fused state to the next element 
of which the chloride is a good conductor. In group I this change 
occurs between hydrogen chloride and lithium chloride. In group II, 
the change is between beryllium and magnesium; in group III 
between aluminium and scandium; in group IV between titanium 
and zirconium; and in group V between antimony or tantalum 
and bismuth. In this way it is possible to divide the periodic table 
into halves corresponding with those elements of which the chlorides 
do and do not conduct electricity in the fused state ; a few exceptions 
are, however, shown, particularly in group VIIT. When an element 
forms two chlorides, the lower chloride is always the better con- 
ductor, whilst, generally speaking, a high m. p. corresponds with 
good conductivity and vice versa (cf. A., 1922, ii, 370). Chlorides 
which are good conductors are not found with a valency higher than 
four, all pentachlorides examined being non-conductors. These 
facts are then discussed in the light of Born’s theory of the crystal 
grating (A., 1919, ii, 188, 424, 453) and the work of Kossel (A., 
1916, ii, 243). Assuming that transference of electrons occurs in 
mono-, di-, tri-, and tetra-chlorides, the attraction between the 
oppositely charged ions will become greater as the charge on the 
metal atom increases, and the dissociation in the fused state will 
become correspondingly less, and the conductivity will decrease. 
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This accounts for the fact that lithium chloride is a good conductor 
and beryllium chloride a poor conductor in the fused state. At 
the same time, according to Born, a repulsion exists between two 
oppositely charged ions, owing to the action of the shells of electrons. 
This repulsion favours easy dissociation, and increases as the inner 
shells of electrons become greater. Thus in group I, the hydrogen 
ion possesses no shells of electrons and consequently the attractive 
forces prevail and hydrogen chloride is a non-conductor. In lithium 
chloride, however, the repulsive forces produced by the shells of 
electrons opposes the electrostatic attraction of the ions, and 
lithium chloride is a good conductor in the fused state. In group IV, 
where the metal ion has four charges, the electrostatic attraction is 
so much greater that it is only in the case of thorium chloride that 
the numerous shells of electrons produce a repulsive force sufficient 
to cause dissociation in the fused state. In this way, the opposing 
effects of (1) electrostatic attraction, and (2) the repulsion due to 
the shells of electrons, give an explanation of the conductivity of 
the fused chlorides of the different elements. W. H.-R. 


Boiling Points and Heats of Evaporation of Salts. R. 
Lorenz and W. Herz (Z. anorg. Chem., 1924, 133, 380—384).—The 
experimental results of Wartenburg (A., 1922, ii, 739) have been 
used to determine the molecular heat of evaporation 4, the boiling 
point 7’,, and the Trouton ratio 4/7’, for the alkali halides, cuprous, 
thallous, and lead halides, and for silver chloride, tin tetrachloride, 
and sodium and potassium hydroxides. If the total heats of 
evaporation are taken, the Trouton ratio for the majority of these 
salts is of the order 20—23, whilst if the internal heat of evaporation 
(cf. Wartenburg, loc. cit.) is taken, the ratio is of the order 20—22 
in the case of most of the alkali halides. Exceptions are presented 
by the cuprous halides for which the ratio 2/7’, is of the order 
11—12, and by thallous fluoride (about 44). Slight irregularities 
are also shown by some of the lithium and sodium halides and by 
sodium hydroxide. The experimental values for the internal heat 
of evaporation of the different salts are higher than the value 
calculated by the equation of Nernst (“‘ Lehrbuch,” 7th ed., 294), 
and lower than those calculated from the equation of Gruneisen 
(A., 1912, ii, 584), whilst the equation of Wartenburg (Z. Elektrochem., 
1914, 20, 444) gives results which are on both sides of the experi- 
mental values. The general agreement with all three equations 
is good except for the cases mentioned above. W. H.-R. 


Orientation of Ammonium Iodide Crystals by Cleavage 
Planes of Micas. P. GauBErt (Compt. rend., 1924, 178, 856— 
858).—The effect of different varieties of mica on the orientation of 
ammonium iodide crystals allowed to form in contact with them 
appears to depend on their composition, being related to the 
potassium content. When changes have taken place in mica 
involving loss or replacement of the potassium, the directing power 
with respect to deposited crystals is not apparent, although the 
optical properties may remain unchanged. Heating to redness, or 
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exposure to the action of hydrochloric acid, causes mica to lose the 
power of orientation. The author suggests that the potassium atoms 
exert a directing influence on the potassium atoms or ammonium 
groups in the iodides, and states that such action on these iodides 
affords a method of distinguishing micas from each other. 

H. J. E. 


Properties of Ammonium Nitrate. VIII. Analysis of 
Crystalline Deposits from Solution in Fused Ammonium 
Nitrate. E. P. Perman and D. R. Dawkins (J. Chem. Soc., 
1924, 125, 1239—1244)—The deposits formed on cooling fused 
salts may be separated by filtration through a Gooch crucible, the 
residue being freed from mother liquor by repeated pressing in a 
special press. The method is applied to the reciprocal salt pairs 
previously investigated (cf. this vol., ii, 255), the results confirming 
the conclusions arrived at from a consideration of the m. p. curves. 

S. K. T. 


Photochemical Decomposition of Silver Chloride. R. 
Scuwarz and P. Gross (Z. anorg. Chem., 1924, 133, 389—403).— 
The action of panchromatic light on silver chloride has been investi- 
gated by a method similar to that used by the authors for silver 
bromide (A., 1923, ii, 815), the decomposition being measured by 
direct determination of the chlorine evolved. The silver chloride 
was prepared by precipitation of solutions of silver nitrate and 
sodium chloride in the presence of dilute nitric acid. Owing to 
adsorption the results are frequently affected by the presence of 
excess of silver salt or of chloride during the precipitation. In the 
moist state specimens prepared with excess of either salt show 
little difference. Drying over phosphorus pentoxide has little 
effect on specimens prepared with excess of chloride, but reduces 
the photochemical decomposition to about one-half in the case of 
specimens with excess of silver salt, this smaller decomposition 
being regarded as due to the masking of the surface chlorine atoms 
by the adsorbed positive silver ions. Colour tests indicated that 
dry silver chloride is darkened more strongly than dry silver bromide, 
and that, in both cases, specimens prepared with excess of halide 
are more sensitive than those with excess of silver salt. This is 
contrary to photographic practice in which excess of silver salt is 
always employed, indicating that “ photographic sensitivity ” 
(short exposures) is not identical with sensitivity to photochemical 
decomposition. Freshly-prepared dried silver chloride is slightly 
less sensitive to photochemical decomposition than specimens dried 
after keeping for some time under water, the sensitivity rising to a 
maximum after keeping for 50 hours, then decreasing slightly up to 
150 hours, and then increasing again. Curves have been drawn 
representing the effect of light intensity and time on the decom- 
position of silver chloride. W. H.-R. 


Double Selenides. J. and H. Brarxe (Z. anorg. Chem., 
1924, 135, 289—312).—Double selenides containing two different 
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heavy metals could not be prepared; naturally occurring eucairite, 
Ag,Se,Cu,Se, is the only such selenide known with certainty. By 
fusing the appropriate elements together a substance, 
3Ag,Se,2Fe,Se,, 

was obtained, which may be either a double selenide or a mixture. 
The double potassium iron selenide, K[FeSe,], was obtained as dark 
violet crystals, fairly stable in air, by fusing together iron, selenium, 
and potassium carbonate. Replacement of the latter by potassium 
cyanide yielded a new iron selenide, Fe,Se,, or Fe[FeSe,],. New 
selenides of cobalt, Co;Se,, or Co,[CoSe,],, and nickel, Ni,Seg, or 
Ni,[NiSe,],, were prepared similarly, using potassium cyanide and 
carbonate, respectively, in the fusion mixture. Potassium man- 
ganese selenide was probably formed in a fusion of manganese, 
selenium, and potassium carbonate, but it was very unstable in 
air and towards water and acids. By using sulphur in place of 
selenium, crystals of uncertain composition were obtained, probably 
K,{Mn,§,]. 


Solubility of Calcium Carbonate in Water containing 
Carbon Dioxide under High Pressures. Properties of the 
Solutions obtained. O. Harnnet (J. pr. Chem., 1924, [ii], 107, 
165—176).—The solution obtained by treating an aqueous sus- 
pension of calcium carbonate with carbon dioxide under 56 atm. 
pressure at 18° contains 0-393% of calcium carbonate, corresponding 
with 0-637% of calcium hydrogen carbonate. This figure is con- . 
siderably higher than any found by earlier investigators (cf. McCoy 
and Smith, A., 1911, ii, 380). Both prepared and natural (Iceland 
spar) calcium carbonate gave the same result. At first the experi- 
ments were carried out in an apparatus so fitted that after treat- 
ment the suspension could be filtered while still under pressure 
but later this was found to be unnecessary as the solutions obtained 
were fairly stable. Thus, even after standing exposed to the air 
at room temperature for 24 hours, the solution still contained 
0-30°% of calcium carbonate; it could be shaken, filtered through 
paper, or even gently warmed without appreciable precipitation 
taking place. A determination of the carbon dioxide evolved on 
boiling showed that calcium hydrogen carbonate was actually 
present. Attempts to isolate this compound in the solid form gave 
promising but unsatisfactory results. When the above solution 
was evaporated to dryness at 10°, anhydrous crystals of calcium 
carbonate were obtained, not the hexahydrate described by John- 
stone and others (A., 1916, ii, 433). The solubility of calcium 
carbonate depends on the pressure of carbon dioxide to which the 
mixture is subjected. It reaches the above maximum at about 
40 atm., not at 16 atm. as stated by McCoy and Smith (loc. cit.). 
The curve obtained by the author agreed well with that obtained 
for low pressures by Engel (A., 1886, 120). With rise in temper- 
ature (at 56 atm.), the solubility increases slightly, to 0-40% CaCO, 
at 25°, to fall off rapidly until it is 0-26% at 55°. The conductivity 
of the solution, saturated at 18° [0-64°% Ca(HCO,),] is 3605 x 10-6 
W.A.S, 
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Reactions of Chromates at High Temperatures. I. Syn- 
thesis and Decomposition of Calcium, Sodium, and Mag- 
nesium Chromates in Air. M. R. Nayar, H. E. Watson, and 
J. J. SupBoroveu (J. Ind. Inst. Sci., 1924, 7, 58—70; cf. this 
vol., ii, 492).—Calcium and chromic oxides begin to interact in the 
presence of air to form calcium chromate at 650°; at 700° a 95% 
yield of chromate is obtained with mixtures containing 2 equivalents 
of calcium oxide to 1 of chromic oxide and a 60% yield when the 
ratiois1:1. Inthe presence of excess of calcium oxide, equilibrium 
is attained at about 800°, although pure calcium chromate does not 
begin to decompose until 1000° is reached. No basic salts of definite 
composition are obtained by heating pure calcium chromate. Sodium 
carbonate and chromic oxide readily interact to form chromate at 
temperatures below 660°; the salt melts at 800° and remains 
undecomposed after prolonged heating at 1000°. Ferric oxide 
and, to a greater extent, calcium oxide accelerate the formation 
of chromate in mixtures of sodium carbonate and chromic oxide 
by preventing the mass from fusing and thus allowing better access 
of air. Magnesium chromate decomposes completely at 650° into 
a mixture of chromites from which 5MgO,4Cr,0, may be obtained 
as an insoluble residue after extraction of the mass with hydro- 
chloric acid. Magnesium oxide and chromic oxide in equimole- 
cular proportions give very little chromate below 600° and at higher 
temperatures yield only the chromite 6MgO,5Cr,0,. A. R. P. 


Electrolytic Conductivity of Molten Chlorides. A. Voicr 
and W. Biurz (Z. anorg. Chem., 1924, 133, 277—305).—The con- 
ductivities of a number of molten chlorides have been determined 
with precautions to avoid the presence of moisture which greatly 
affects the results. The chlorides were prepared in glass or silica 
vessels and distilled into the conductivity apparatus. The follow- 
ing values (amongst others) were found for the specific conduc- 
tivities at different temperatures. Beryllium chloride: 451°, 
0-00319; 472°, 0-00868. Uranium tetrachloride: 570°, 0-34; 
620°, 0-48. Thorium tetrachloride: 814°, 0-61; 866°, 0-71; 922°, 
0-78. Lanthanum chloride: 950°, 1:30; 1000°, 1-42; 1025°, 
1-49; 1075°, 1-63; 1135°, 1-77. Praseodymium chloride: 824°, 
0:82; 875°, 0:97; 965°, 1-26. Neodymium chloride: 775°, 0-63; 
827°, 0-765; 900°, 0-945. Bismuth trichloride: 266°, 0-442; 
315°, 0-506; 350°, 0-555. Tellurium dichloride: 206°, 0-042; 
230°, 0-0668; 271°, 0-114; 305°, 0-151. Tellurium tetrachloride : 
236°, 0-1145; 277°, 0-161; 316°, 0-203. Molybdenum pentachloride : 
216°, 18x10; 258°, Tungsten hexachloride: 280°, 
1:98 107-6; 305°, 2-85 330°, 6-94x10-6. Tungsten penta- 
chloride: 250°, 0-67x10-6; 275°, 1-35x10-6; 300°, 1:84x10°. 
It is doubtful if the salt described as tellurium dichloride has any 
definite existence, as the two different specimens used for the con- 
ductivity measurements both contained about 2% more chlorine 
than is required by the formula TeCl,. Lead tetrachloride, 
vanadium tetrachloride, phosphorus trichloride, phosphorus 
pentachloride, and selenium dichloride have electrolytic conduc- 
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tivities too small to be measured. The following values for the 
density of bismuth trichloride are abstracted : d®*® 3-87, d3 3-75, 
3-64. W. H.-R. 


Dissociation Pressures of Hydrated Double Sulphates. II. 
Various Double of the Type 
R. M. Caven and J. Fereuson (J. Chem. Soc., 1924, 125, 1807— 
1312).—The vapour pressures, p, of the double sulphates of the 
type M"SO,,M,’SO,,6H,O, where M™ is Mg, Zn, Cd, Mn, Fe", Co, 
or Ni, and M’ is K, Rb, or Cs, may be expressed by the relation : 
log p=a-+b/T—c/T?. When M”™ is Cu, Cd, or Mn, p decreases in 
the order M’=K, Rb, Cs; for the remaining metals the order is 
K, Cs, Rb. The values of p for the ammonium double salts are 
very near, but are lower than, the values for the corresponding ~ 
rubidium compounds. All the double sulphates examined form 
dihydrates on losing water, except when M™ is magnesium or ferrous 
iron, when tetrahydrates are formed (cf. A., 1917, ii, 534; T., 1922, 
121, 1406). 8. K. T. 


Active Agents in Luminescent Zinc Sulphides, Willemites, 
and Kunzites. T. Tanaka (J. Opt. Soc. Amer., 1924, 8, 659— 
667; cf. this vol., ii, 288)—The spectrum of the cathodolumines- 
cence of 6 samples of zinc sulphide exhibited a series of bands 
attributed by the author (Joc. cit.) to thallium, and also two series 
which had not been previously observed. It is concluded, from the 
wave-length intervals between the two series, and from other 
evidence, that these unknown bands are due to the presence of 
ytterbium. The luminescence of willemites and kunzites con- 
tained bands attributed to manganese, iron, thallium, and samarium, 
and also the two new series of bands. 8. B. 


Hardness of Lead—Cadmium and Lead-Tin Alloys. C. pi 
Capua and M. Arnone (Aiti R. Accad. Lincei, 1924, [v], 33, i, 
293—297).—If, as was indicated by thermal and conductivity 
measurements (A., 1922, ii, 576), lead and cadmium are completely 
immiscible in the solid state, the hardness diagram for their alloys 
should be rectilinear. This is, however, not the case, the hardness 
of lead being increased greatly by the presence of a very small 
proportion of cadmium and the curve changing its direction sud- 
denly at about 1% of cadmium. Repetition of the thermal con- 
ductivity measurements shows a similar inflection at the same 
point, so that cadmium is soluble in lead in the solid state to the 
extent of about 1% at the ordinary temperature. 

The alteration in the hardness curve produced by prolonged 
re-heating of the alloys is very small with lead—cadmium alloys, 
but with lead—tin alloys the character of the curve is entirely altered 
by such treatment. Tin dissolves 1—2°% of lead and the latter 
about 10% of tin at the ordinary temperature. » me ig 


Internal Friction of Molten Metals and Alloys. I. Lead- 
Bismuth Alloys. F. SaveRwaLp (Z. anorg. Chem., 1924, 135, 
255—264).—An apparatus is described in which the viscosity of 
molten metals and alloys may be measured at high temperatures 
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by a capillary method. Lead-bismuth alloys [%Pb=36-8, 43-5 
(eutectic), 51-3] show a smaller viscosity than that calculated from 
the mixture rule; no maximum or minimum viscosity is observed 
for the eutectic alloy (cf. Pliiss, A., 1916, ii, 294). S. K. T. 


Dissolution of Lead in Alkaline Liquids by Alternating 
Currents. F. Jmsa and J. Fasrnerr (Z. physikal. Chem., 1924, 
109, 260—274).—In electrolysis by alternating currents, lead enters 
into solution as bivalent ions. The current required for dissolution 
is always greater than this statement would indicate owing to secon- 
dary reactions with hydroxyl ions, producing HPbO,’ and PbO,” 
ions, which may then be reduced by the cathodic component of 
the current. This effect increases with the concentration of the 
solutions. Potential experiments support the view that the lead 
electrode is completely active, and shows no mechanical anodic 
passivity. 8. B. 


Behaviour of Liquid Cuprous Sulphide, Ferrous Sulphide, 
Copper, and Iron. G. Tammann and H. Bouner (Z. anorg. 
Chem., 1924, 135, 161—168).—The quaternary equilibrium diagram 
for the system: Cu,S+Fe == FeS+2Cu is discussed. Since at 
certain concentrations mixtures of liquid copper and cuprous 
sulphide and of iron and copper are immiscible, the diagram shows 
the existence of an area in which three layers are formed instead 
of two, one of sulphide and two metallic. The significance of this 
region is discussed, mainly on the basis of work by Baykoff (Rev. 
Meét., 1909, 6, 536). When equivalent amounts of iron and cuprous 
sulphide are melted together, the copper and iron are practically 
equally divided between the two layers. This corresponds with the 
very small heat of the forward reaction in the above ——. 

8. K. T. 


Supposed Existence of Copper Carbonyl. E. Monp and 
C. HEBERLEIN (J. Chem. Soc., 1924, 125, 1222—1223).—A repetition 
of Bertrand’s experiments (this vol., ii, 47) does not support the 
existence of copper carbonyl. It is thought that the metallisation 
of insects can be explained by the adhesion and sintering of the 
copper oxide, which is shown to begin at 400°. 8. K. T. 


Structure of Crystalline Mercury. N. Aisfn and G. 
AminoFr (Geol. Férening Stockholm Forhandl., 1922, 124—128; 
from Chem. Zentr., 1924, i, 1754).—From X-ray analysis it is found 
that mercury has a hexagonal four-atom lattice with the following 
constants: a=3-84 A.; c=7-24 A.; 1:c=1:1-88. The arrange- 
ment is similar to that found by Hull for zinc and ale. . 


Has Pure Aluminium a Transformation Point? K.Honpa 
and I, Iearast (Sci. Rep. Téhoku Imp. Univ., 1924, 12, 305—308).— 
When commercial aluminium is heated, an abnormal expansion 
occurs in the temperature range 300—450°. The abnormal expan- 
sion increases as the silicon content increases to 1%, but then 
rapidly decreases. The author concludes that specimens entirely 
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free from silicon would show a normal expansion, and that no 
evidence for a transformation point exists. The effect of adding 
iron to aluminium which already contains traces of silicon, is very 
slightly to diminish the abnormal expansion. W. H.-R. 


Colloid Chemical Characterisation of Technical Clays and 
Kaolins. I. W. Ostwatp and F. (Koll. Chem. 
Bethefte, 1924, 19, 138—170).—The authors consider the possibility 
of characterising clays and kaolins by measurements of the viscosity 
of suspensions of various concentrations. A number of factors, 
such as the concentration of the original suspension, ageing, the 
diameter of the capillary, and the mechanical treatment of the 
suspension, need to be controlled. Suspensions of clays and kaolin 
differ markedly in their behaviour on mechanical treatment. The 
viscosity of clay suspensions increases slowly and steadily with 
repeated squirtings through a capillary, whilst the viscosity of 
kaolin suspensions increases rapidly toa maximum. It is suggested 
that in kaolin suspensions the viscosity is a function of the size- 
distribution of the particles, but that in clays the principal factor 
is a stronger power of hydration and swelling. ([Cf. B., 2? i. 


Electro-deposition of Manganese. I. A. J. ALLMAND and 
A. N. (Trans. Faraday Soc., 1924, 19, 559—573).—The 
electro-deposition of manganese from solutions of the chloride and 
sulphate has been studied and the influence of composition of 
electrolyte, current density, and temperature determined. Pure 

ese in coherent form can be prepared in small amounts by 
using a catholyte containing 300 g. of manganous sulphate tetra- 
hydrate, 100 g. of ammonium sulphate, and 2-5 g. of sulphuric acid 
per litre, the acidity being maintained by suitable additions of acid. 
Using a rotating cathode, current efficiencies of 50—60% were 
obtained. 8. 8. 


Tervalent Manganese. V. J. Meyer and J. Marex (Z. 
anorg. Chem., 1924, 133, 325—340; cf. A., 1923, i, 12).—Oxidation 
of manganous salts in the presence of phosphoric acid gives a violet 
solution which gradually deposits a greyish-green precipitate of 
manganic orthophosphate (Christensen, A., 1884, ii, 397). The 
violet colour is due to the presence of diphosphatomanganic acid 
[Mn(PO,),JH;, which has been prepared by the interaction of 

drous manganic acetate and concentrated orthophosphoric 
acid at 100°. The reddish-violet crystals are very unstable and 
readily absorb moisture with the formation of the greyish-green 
manganic orthophosphate. The solution in concentrated phosphoric 
acid is, however, more stable, and, when this solution is electrolysed, 
the manganese goes to the anode, indicating that it is present as 
@ complex anion. The trihydrated mono-sodium, mono-lithium, 
mono-potassium, and mono-ammonium diphosphatomanganates have 
been prepared. A similar pentahydrated sodium salt has been 
prepared, and an anhydrous guanidine salt, [Mn(PO,),JH;,CH,N,. 
These salts are probably monoclinic, dark red or violet in colour 
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(guanidine salt, dark yellow). This difference between the colours 
of the hydrated and anhydrous salts indicates that the water of 
hydration is not contained in the complex anion, but is simply 
water of crystallisation. The potassium salt is deliquescent but 
the others are stable in air. They are decomposed by hot water, 
yielding manganic hydroxide, whilst their solution in dilute phos- 
phoric acid gradually deposits the greyish-green manganic ortho- 
phosphate. The violet colour given by manganese to the sodium 
metaphosphate bead in dry tests is probably due to the presence 
of a salt of diphosphatomanganic acid. W. H.-R. 


Pyrophoric Property of Metal Powders. G. TaAMMANN and 
N. Nrxitin (Z. anorg. Chem., 1924, 135, 201—204).—The iron 
obtained by reducing ferrous oxalate in hydrogen loses its pyro- 
phoric property at 530—536°, if the oxalate is not stirred during 
reduction, and at 370—400° if it is stirred. The corresponding 
temperatures for nickel oxalate are 370—390° and 330—365° (with 
less than 0-05 g. salt). The smaller the amount of salt used, the 
more vigorously and the longer it is stirred, the more certain is the 
product to be non-pyrophoric. Stirring favours the formation of 
large grains, 7.e., a small total surface. The experiments indicate, 
therefore, that pyrophoric power depends on the sizes of the metal 
particles. 8. K. T. 


High-temperature Density Measurements. V. Density 
and Expansion of Liquid and Solid Grey Pig-iron. [F. 
SAUERWALD, H. ALLENDoRF, and P. Lanpscutirz (Z. anorg. Chem., 
1924, 135, 327—332)—The specific volume of solid pig-iron, 
measured in a slightly modified apparatus from that previously 
described (Z. Metallk.,.1922, 14, 457), showed a maximum value of 
0-1484 at about 840°, which is attributed to the formation of mixed 
crystals of cementite and y-iron. At the melting point the specific 
volume decreased abnormally, probably due to the formation of 
cementite. The value of dv/dT for the liquid phase was 0-32 x 104 
over the range 1171—1315°. 8. K. T. 


Structural Constitution of Iron-Carbon-Silicon Alloys. 
K. Honpa and T. Murakami (Sci. Rep. Téhoku Imp. Univ., 1924, 
12, 257—287).—Iron-carbon-silicon alloys, containing less than 
30% of silicon and 4° of carbon, have been examined. In the 
primary crystallisation two types of crystals separate from the fused 
mass, namely, (1) a solid solution of iron, silicon, and carbon termed 
silico-austenite, and (2) a carbide or graphite. These form an 
eutectic if the carbon and silicon contents exceed a certain limit. 
As the silicon content increases from 0 to 21%, the eutectic tem- 
perature rises from 1130° to 1200°, and its carbon content falls 
from 4:3°/, to zero, i.e., the solubility of carbon in molten iron 
decreases with rising silicon content. If the silicon content is less 
than 5-5%, the carbide mentioned above is pure cementite, Hef, 
but with a greater silicon content its place is taken by a double 
compound or silico-carbide, of undetermined constitution, which 
is non-magnetic, readily decomposes with the formation of graphite, 
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and forms no solid solution with cementite. On further cooling 
the solidified alloy, the silico-austenite deposits excess of silico- 
ferrite or of carbide, and at a certain temperature these form the 
eutectoid perlite. As the silicon content increases, the eutectoid 
temperature rises, and its carbon content decreases until, with 
more than 7% silicon, the change is no longer perceptible. If the 
silicon content exceeds 16%, the austenite on cooling deposits a ~ 
compound, Fe,Si,, in addition to the double carbide. As the silicon 
content increases, the A, and A, points rise in temperature but the 
A, point falls, so that the A, point may occur at a lower temperature 
than the A, point if the silicon content exceeds a certain amount. 
Graphite formation takes place very readily in these alloys owing 
to the instability of the double carbide, and to the fact that silicon 
lowers the solubility of carbon in the fused mass or in austenite. 
Graphitisation is favoured by increasing silicon content and also 
by slow cooling, so that rapidly cooled specimens which contain 
no graphite may produce graphite when annealed. The graphite 
in this system is usually not a primary product, but is produced 
by the decomposition of the double carbide. W. H.-R. 


Reversible Colloid of Iron. A. F. G. CADENHEAD and W. H. 
Vintna (Can. Chem. Met., 1924, 8, 65).—A substance resembling 
ferric hydroxide gel and hydrosol was isolated during the preparation 
of manganese acetate (cf. this vol., i, 826). CHzmicaL ABSTRACTS. 


Titration of Ferric Chloride with Sodium Hydroxide, 
using the Oxygen Electrode. R. B. Smiru and P. M. Girsy 
(J. Amer. Pharm. Assoc., 1923, 12, 855—856).—Continuous curves 
were obtained, showing that ferric oxychloride does not exist. 

CHEMICAL ABSTRACTS. 


Neutral and Acid Salts of Cobaltammines. A. BENRATH 
and H. WuRzBurGER (Z. anorg. Chem., 1924, 135, 226—232).—The 
formation of acid salts when neutral complex cobaltammines are 
treated with acid solutions of varying concentration is detected by 
analysis or by solubility curves. Aquopentamminecobaltic nitrate 
and hexamminecobaltic nitrate form the salts, 

and [Co(NH3),](NO3)3,HNO;, respectively. The corresponding 
sulphates form two series of acid salts : 

; 
and ; 
[(Co(NH3)¢](SO4)3,2H,SO,, respectively; the second of these salts 
has been previously described (A., 1898, ii, 592). The salt described 
by Klobb (A., 1902, ii, 143) does not appear to exist. The cobalt in 
these compounds has a co-ordination number of four. 8. K. T. 


Evolution of the Molecule of Nickel Hydroxide in Contact 
with Water. (Muuz.) S. Ver (Compt. rend., 1924, 178, 842— 
844; ef. A., 1923, ii, 122, 373; this vol., ii, 183).—-Nickel hydroxide 
was precipitated by the action of sodium hydroxide on a nickel salt. 
The precipitate was dissolved and reprecipitated several times, 
specimens of the oxide being prepared from each precipitate by 
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heating. The molecular coefficient of magnetisation of the 
hydroxide decreases with each successive precipitation; in the case 
of the oxides the value reaches a maximum and thence nae 
Monocrystalline n. A. E. van ARKEL (Physica, 
1923, 3, 76—87; from Chem. Zentr., 1924, i, 1651—1652).—The 
' deposition of tungsten on a filament of monocrystalline tungsten 
in an atmosphere of dissociating tungsten hexachloride was studied. 
The effect of different conditions of experiment on the deposition 
of tungsten is discussed. The inclination of the crystal axis to 
the axis of the filament exerts an effect. Deposition takes place 
— readily on the 110 and 111 faces. The rae the 
ormation of polycrystalline aggregates is greatest on the cube faces. 
The deposited tungsten is soft and pliable. After the filament has 
been subjected to mechanical treatment, the monocrystalline 
structure is lost and any further deposition takes place in the form 
of polycrystalline tungsten. X-Ray analysis shows that the 
filaments have a well-marked reticulate lamination perpendicular 
to the axis of the filament. G. W. R. 


Crystal Structure of White Tin. A. E. van ArxeEu (Proc. 
K. Akad. Wetensch., 1924, 27, 97—104).—In continuation of the 
work of Burger (Physica, 1922, 2, 56) on the properties of single 
crystal wires of tin, the author has taken réntgenograms to determine 
the orientation of the crystals in relation to the axis of the filament. 
The results are not in agreement with Bijl and Kolkmeijer’s con- 
clusions (A., 1919, ii, 108, 161), which do not explain the absence of 
a number of lines, exhibit divergencies in position and intensity for 
some of the lines, and do not explain satisfactorily the axial ratios 
given by Miller (Ann. Phys. Chem., 1843, 58, 660). White tin is 
calculated to have eight atoms per structure element and a tetragonal 
diamond structure, in agreement with that derived by Mark and 


Pélanyi (A., 1923, ii, 768). 
Arc Spectrum of Titanium. C. C. Kress and H. K. Kizss.— 
(See ii, 510.) 


Tervalent Vanadium. I. J. Meyer and R. Backa (Z. anorg. 
Chem., 1924, 135, 177—193).—Anhydrous vanadium trichloride is 
prepared by passing carbon dioxide through vanadium tetra- 
chloride at 140—150°. The latter chloride is obtained by passing 
chlorine over ferro-vanadium at dull red heat. Hydrogen chloride 
reacts at 300—400° with vanadium to give the trichloride, and with 
ferro-vanadium to give the dichloride. Anhydrous vanadium 
tribromide is best prepared by direct combination of the elements. 
The anhydrous tri-iodide could not be prepared. 

Hexamminevanadium trichloride [V(NH,),]Cl,, and the corre- 

nding bromide, are obtained by pouring liquid ammonia on to 
the appropriate halide; on moistening with concentrated nitric acid, 
both these compounds are converted to the nitrate, [V(NH3)¢](NOg)s- 
All three compounds are decomposed by water: [V(NH3)¢]Cl,+ 
3H,O=V(OH),+3NH,;+3NH,Cl; they are unstable in air: 
[V(NH,),)Cl,-- 0-+2H,0—NH,V0,+3NH,Cl+2NH,, and in moist 
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air they form the insoluble aquo-compound, [V(H,0),]Cl,. These 
compounds resemble the corresponding compounds of iron and 
aluminium rather than those of chromium and cobalt. 

A silicide, VSi,, is prepared by heating together vanadium 
pentoxide, silicon, and fluorspar. The action of chlorine compounds 
(e.g., carbonyl, thionyl, sulphuryl, and sulphur chlorides) at 600° 
on vanadium (which may be prepared in 93-5% purity by the 
Goldschmidt process) yields vanadium tetrachloride; carbon 
monoxide at 500—800° forms a carbide, the finely divided metal 
catalysing the reaction: 2CO=CO,+-C. 8. K. T. 


Bivalent Bismuth. E. Nreusssmr (Z. anorg. Chem., 1924, 135, 
313—326).—It is extremely improbable, theoretically, that bismuth 
can enter into combination as a bivalent element and the suboxide, 
BiO, is re-investigated from this point of view. The oxide, prepared 
by heating the basic oxalate or by reducing the hydroxide, is of 
variable composition, its bismuth content never reaching the 
theoretical vo a This is not due to absorption of moisture, carbon 
dioxide, or oxygen; it is probably caused by the presence of 
hydroxide in the oxide. Metallic bismuth can be extracted from 
the substance by shaking with mercury. When heated for 16 to 18 
hours in dry hydrogen sulphide, the suboxide behaves as a mixture 
of metal, trioxide, and hydroxide, each of which is attacked by the 
gas at a different rate. The presence of hydroxide explains the 
variable composition of the suboxide and also the low density 
(7-16 at 22° when freshly prepared) compared with that calculated 
for a mixture of bismuth metal and trioxide. Tanatar’s thermo- 
chemical results, supporting the existence of the suboxide, are 
criticised (A., 1901, ii, 553). 8. K. T. 


Bromoiridates of Complex Metal Bases and Chloro- and 
Bromo-iridates of Organic Bases of High Molecular Weight. 
A. [with W. Bicuer, A. and J. Zeurzius] 
(Z. anorg. Chem., 1924, 135, 233—254).—Fairly pure potassium 
bromoiridate is obtained in almost quantitative yield by warming 
together saturated solutions of potassium bromide and sodium 
chloroiridate, in presence of a little bromine, which is constantly 
renewed. The following new compounds are described : hexammine- 
chromic nitrate bromoiridate, [Cr(NH,),)NO,IrBrg, and the sulphate, 
together with the corresponding cobalt compounds; hexammine- 
chromic bromoiridate, [Cr(NH3),]o(IrBrg)3, and the cobalt analogue ; 
chloropentamminechromic and cobaltic bromoiridates, 

etc.; the following aguopentammine salts of cobalt : 

and the sulphate, 
and the sulp and [Co(NH,);H,O],(SO,)s(IrBrg),; two pent- 
ammine sulphates, [Co(NH,),SO, Te; [Co(NH,) ; 
and the following tetrammines: [Co( (cis- and 
trans-modifications) and the corresponding carbonate ; 

[Co(NH,),H,O-NO,]IrBr, ; 
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[Co(NH,),H,O(OH)],SO,IrBr, and the hydroxide ; 

and the corresponding disulphate. The number of ammine groups 
has no influence on the colour. The accumulation of acid residues 
in either sphere tends to deepen the colour, whilst their replacement 
by hydroxyl groups lightens it. The individual nature of the groups 
has a large influence. 

The chloro- and bromo-iridates of the following complex bases 
are also prepared (x=1 and 2; X=Cl and Br): quinine, 

(Cap Hg, Ha ; 
; 

strychnine, ; brucine, ; 
“ nitron,”’ (CopH, the chloride having been previously 
prepared (A., 1922, ii, 515). These are nearly all obtained by 
mixing neutral or acid solutions of the base with a solution of 
sodium chloro- or bromo-iridate. The solubilities of most of the 
compounds described are measured by the conductivity method, 
since they are sparingly soluble. The chloroiridates are more 
soluble than the corresponding bromo-compounds, and the mono- 
—" salts are more soluble than the analogous — 
salts. 8. K. T. 


Mineralogical Chemistry. 


Kammererite in Chromite from Jugoslavia. F. Tucan 
(Compt. rend., 1924, 178, 1911—1913).—The Kammererite found in 
the interstices of chromites from Jugoslavia has (e.g.) the composition, 
SiO, 33-03, Al,O, 7-20, Cr.O0, 10-19, FeO 0-96, MgO 36-17, H,O 12-88. 
Specific gravity 2-59. The crystals were pale red and slightly 
dichroic. 8. B. 

Benjaminite, a new Sulphosalt Mineral. E. V. SHannon 
(Proc. U.S. Nat. Museum, 1924, 65, Art. 24, 1—9).—This occurs with 
muscovite, molybdenite, chalcopyrite, etc., in white vein-quartz 
near Round Mtn., Nye Co., Nevada. It is grey with metallic lustre 
and a fair cleavage in one direction. The streak is dull lead-grey ; 
H=3}. It is soluble in hot strong nitric or hydrochloric acid. The 
best analysis gave I, and the mean of four, after deducting impurities, 
is given under IT: 


Pb. Cu. Ag. Fe. Bi. Mo. S. Quartz. Total. 
z, 21°70 6°65 2°78 0°58 41°45 1:30 15°53 8°86 98°85 
Il 2618 469 #£«3°51 — 50°78 15°84 — 100°00 


These results give the formula Pb,(Ag,Cu),Bi,S,, with the ratio 
RS-+-R,S : R,S,=3 : 2 as in the klaprotholite group. L. J.S. 


Crystalline Form of Becquerelite and Schoepite: their 
Composition and the Polymorphism of Uranium Hydroxide, 
UO;,2H,0. A. Scuozp (Bull. Soc. chim. Belg., 1924, 33, 88— 
95).—Schoepite, UO,,2H,O, contains traces of lead and iron. The 
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mineral crystallises in the orthorhombic system (@:b:c= 
0-426 : 1: 0-875). Becquerelite (a:b : c=0-5722 :1:0-6173) is of 
similar composition, but the higher percentage of lead indicates 
(UO,,Pb)0,2H,0 as a more consistent formula. Hydrated uranium 
trioxide prepared artificially (cf. Riban, A., 1882, 338; Aloy, A., 
1900, ii, 484) is of two forms (a) orthorhombic tablets and (b) ortho- 
rhombic rectangular prisms, but some intermediate types are known. 
J. E. 


Silicates. II. Nontronite and Quartz Mixture from St. 
Andreasberg. G. TAMMANN and C. F. GREVEMEYER (Z. anorg. 
Chem., 1924, 135, 197—200).—Nontronite, Fe,03,3Si0 ,5H,O, 
decomposes when heated into a mixture of iron oxide and silica 
(cf. A., 1923, ii, 758). Mica appears to form a sparingly soluble 
potassiuin aluminosilicate when heated at 1000°. 8. K. T. 


Germanium in Smithsonite and Mine Waters. J.H. MULLER 
(Ind. Eng. Chem., 1924, 16, 604—605).—Smithsonite from the 
Hudson mine near Salem, Kentucky, contains on an avergae 0-01% 
of germanium dioxide, which is also present in the mine-water 
(0:29°% of the residues obtained on evaporation) and in the ore 
washings. The existence of germanium in a carbonate ore has not 
previously been observed. C. I. 


Relation of Composition, Colour, and Radiation to Lumines- 
cence in Calcites. W.P. Hnappon (Proc. Colo. Sci. Soc., 1923, 
11, 399-434; cf. Amer. J. Sci., 1923, 5, 31; 6, 247).—The yellow 
colour and phosphorescence of calcites cannot be attributed to 
impurities (oxides of the cerium and yttrium groups, copper, 
manganese, iron, chromium, aluminium, nickel, and zinc), but may 
be connected with the atomic structure. CHEMICAL ABSTRACTS. 


Active Agents in Luminescent Zinc Sulphides, Willemites, 
and Kunzites. T. Tanaxa.—(See ii, 553.) 


Hafnium Content of Zirconium Minerals. G. von HEVEsy 
and V. T. Janrzen.—(See ii, 571.) 


Analytical Chemistry. 


Use of Porcelain Crucibles with Porous Bottoms in 
Analytical Chemistry. G. F. Hiirric and K. Scumrrz (Z. anal. 
Chem., 1924, 64, 224—226)—Porcelain crucibles with porous 
bottoms may be used in most analytical processes in place of 
Gooch or Munroe crucibles. The weight remains constant after 
use with practically all salt or acid solutions, but solutions of 
caustic alkalis must not be filtered through them. The crucibles 
are not hygroscopic, attain constant weight after heating for 
20 mins. at 112°, and may be heated with the full flame of the 
Teclu burner without being damaged. 
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Application of the Rigid Mercury Cathode in Electro- 
analysis. I. H. Pawxcx and E. Wattuer (Z. anal. Chem., 
1924, 64, 89—96).—-As a substitute for a platinum gauze cathode, 
a brass gauze on which mercury has been deposited by electrolysis 
for 14 hours of a mercurous nitrate solution at a current density 
of 0-2 amp. per sq. dm. may be used with satisfactory results for 
the deposition of zinc from alkaline or acid solutions, bismuth and 
lead from nitrate solutions, and cadmium, iron, and nickel from 
sulphate solutions. After amalgamating the brass by electrolysis, 
the electrode is dipped into hot dilute hydrochloric acid until the 
mercury deposit becomes bright; the same treatment removes 
the deposited metal (except lead and bismuth which require nitric 
acid) and leaves the cathode in a suitable state for use again. [Cf. 
B., 1924, 656.] A. R. P. 


Simple, Useful Forms of Hydrogen Electrode. F. J. 
ConsIDINE (Analyst, 1924, 49, 332—334)—An electrode using 
Barendrecht’s suction device and Walpole’s electrode for obtaining 
rapid readings by surface contact, and a modification suitable for 
“‘ micro ”-determinations are described. 8. I. L. 


Detection of Chlorine, Bromine, and Iodine in Mixtures. 
J. Kunrt (Z. anal. Chem., 1924, 64, 50—56).—Brief notes on various 
methods that have been proposed for the detection of chlorine, 
bromine, and iodine in mixtures are given. The most satisfactory 
method of detecting chlorine in the presence of the other halogens 
depends on the fact that silver chloride is decomposed by tribasic 
sodium arsenite whereas the other silver halides are unaffected. 


Alkalimetric Determination of Chlorine and Bromine 
Solutions, with Observations on Iodine Solutions. E. Rupp 
(Arch. Pharm., 1924, 262, 3—7).—Chlorine or bromine are deter- 
mined by adding the solution to a known excess of N- or 0-1N- 
sodium hydroxide containing hydrogen peroxide, and titrating the 
excess of alkali, using methyl red as indicator: Cl,+2NaQH+ 
H,0,=2NaCl+0,+2H,0. The acidity of the hydrogen peroxide 
must be determined by means of a blank titration. 

With iodine solutions this method gives results about 2% low, 
owing to the fact that some iodate is at once produced and remains 
unreduced by the hydrogen peroxide. Sodium hypoiodite in 
presence of 10° sodium hydroxide solution is more than half 
converted to iodate and iodide when kept for 5 mins. in the cold, 
and the reaction is complete in a few hours. 

Alcoholic solutions of iodine often cause irritation of the skin 
owing to the presence of free hydrogen iodide, produced by the 
reaction: C,H,OH+I,=CH,-CHO+2HI. Serious headaches and 
giddiness sometimes caused to those working with such solutions 
are attributed to the presence of B-iodoethy] ethyl ether, 

CH,I-CH,°OEt, 
probably produced by way of ethylene iodide by reactions pre- 
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viously described (Aronstein and Kramps, A., 1880, 541; Baum- 
stark, J. Chem. Soc., 1875, 140). This compound could not actually 
be isolated from the alcoholic iodine solutions, owing to its great 
volatility. Its formation is probably catalysed by traces of chloride 
and cyanide which were found to be present. G. M. B. 


Accurate Evaluation of Potassium Chlorate by the Method 
of Bunsen. E. C. Waaner (Ind. Eng. Chem., 1924, 16, 616— 
620).—By the use of an all-glass apparatus, and by exclusion of 
air, Bunsen’s method for the determination of the chlorate content 
of potassium chlorate by distillation into potassium iodide gives 
accurate and concordant results. A wide-mouthed evolution 
flask, connected with a ground joint to an acid pipette with side 
tube, is charged with carbon dioxide, or a current of carbon dioxide 
is passed through it during the distillation. Hydrobromic acid is 
used in preference to hydrochloric acid and a blank test is always 
performed. The presence of appreciable quantities of bromate 
involves the application of a correction. The bromate is deter- 
mined by titration of the iodine liberated from potassium iodide 
in acid solution. Under the conditions described, the chlorate does 
not react with the iodide. C. I. 


Iodide-Iodate Determinations. (Arch. Pharm., 
1924, 262, 28—34).—The methods available for the determination 
of iodide in presence of an iodate are reviewed. The method of 
Miller and Wegelin (A., 1914, ii, 67) has been somewhat simplified. 
To 10 c.c. of the solution are added 1 c.c. of dilute phosphoric acid, 
50 c.c. of water, and an excess of iodate solution. After 2 or 3 mins. 
a saturated solution of sodium phosphate is added until the reaction 
to litmus is neutral or alkaline, then 1 g. of pure sodium hydrogen 
carbonate and enough potassium iodide to dissolve all the liberated 
iodine. This is titrated with 0-1N-arsenious acid using starch as 
indicator. G. M. B. 


Determination of Ozone in the Presence of H 
Peroxide. M. Bampercer and K. Travrzi (Z. anal. Chem., 
1924, 64, 9—13).—The reaction between ozone and hydrogen 
peroxide proceeds only very slowly under ordinary conditions and 
not at all at the temperature of liquid ozone even if 90% hydrogen 
peroxide is dropped into the ozone. To separate hydrogen peroxide 
vapour from gases containing ozone the mixture is passed slowly 
through a spiral immersed in a mixture of ether and solid carbon 
dioxide which condenses the peroxide only. Separation and deter- 
mination of the two substances in a mixture is effected by passing 
the gases through acidified 0-2N-permanganate, which destroys 
the peroxide, and absorbing the ozone in potassium iodide. Pure 
hydrogen peroxide decomposes explosively in contact with powdered 
bismuth; concentrated solutions, however, react more slowly with 
the evolution of ozonised oxygen. : A. R. P. 


Contamination of Hydrogen by Sulphur, and a Sensitive 
Test for Very Small Quantities of Sulphur. W. Pranpri 
(Z. anorg. Chem., 1924, 133, 361—371).—The substance to be tested 
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is mixed with pure calcium oxide and the mixture is heated in pure 
oxygen. The resulting mixture is heated to bright redness in a 
stream of moist hydrogen (which must be free from sulphur), and 
the issuing gas is passed through an alkaline lead solution, when a 
black precipitate or discoloration is produced if sulphur is present. 
The same method serves for the detection of traces of sulphur 
in hydrogen, and the oxides of magnesium or lanthanum may be 
used instead of calcium oxide. The preparation of these oxides 
absolutely free from sulphur is described. The method indicates 
that hydrogen prepared by the electrolysis of a solution of barium 
hydroxide is quite free from sulphur. W. H.-R. 


Reaction of Alkali Hydrogen Sulphites with Mercuric 
Chloride. A. GrarRE (Compt. rend., 1924, 178, 1819—1822).— 
Mercuric chloride and sodium hydrogen sulphite solutions react 
in the cold, quantitatively if either be in excess, in accordance with 
the equation HgCl,+2NaHSO,=2HCl+Na,Hg(SO,).. The double 
sodium mercury sulphite decomposes on heating: Na ,Hg(SO,).= 
Na,SO,+Hg+8S0,. The acid liberated in accordance with the 
first equation may be titrated, using methyl-orange as indicator. 
This reaction may be used in the analysis of mixtures of sulphite 
and hydrogen sulphite with or without excess of sulphur dioxide. 
The total H,SO, is found by iodometry and the hydrogen sulphite 
by adding a large excess of mercuric chloride and titrating in the 
cold, using methyl-orange or alizarin as indicator. Conversely, 
mercury may be determined in neutral solutions of the chloride, 
by adding a large excess of sodium hydrogen sulphite solution, 
neutral to methyl-orange, and titrating the liberated acid with 
sodium hydroxide. G. M. B. 


Electrometric Determination of Soluble Sulphates. E. 
MULLER and R. Wertuer (Z. anorg. Chem., 1924, 133, 411—416).— 
The aqueous solution containing the soluble sulphate is treated 
with alcohol, and a measured quantity of a standard solution of 
lead nitrate is added, in excess of that required completely to pre- 
cipitate the sulphate. The lead sulphate is filtered off, washed 
with alcohol, and the amount of unchanged lead nitrate in the filtrate 
is determined by electrometric titration with standard ferrocyanide 
solution (cf. Niemz, Diss., Dresden, 1920; Miiller and Gabler, A., 
1923, ii, 90). If the lead sulphate is not removed, the method is 
not accurate owing to a slow reaction between the lead sulphate 
and ferrocyanide. W. H.-R. 


Use of the Aldehyde—Bisulphite Reaction in Volumetric 
Analysis. A. KurtTenacker (Z. anal. Chem., 1924, 64, 56—61).— 
The fact that the compound of formaldehyde and sodium hydrogen 
sulphite is not oxidised by iodine is made the basis of a method 
for determining thiosulphate in the presence of sulphite. The 
solution is rendered neutral to phenolphthalein, formaldehyde in 
excess is added, followed by an excess of 10% acetic acid above 
that required to decolorise the solution, and the mixture is titrated 
with iodine for thiosulphate. A. R. P. 
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ing of Volumetric Thiosulphate Solutions. A. SkRaBAL 
(Z. anal. Chem., 1924, 64, 107—112).—The stability of 0-1N-solu- 
tions of sodium thiosulphate having pg between 5 and 12 has been 
investigated. After 5 months, the most acid solution had decreased 
1-28°% in strength, whereas solutions of pg 9—10 had not changed. 
Solutions of greater acidity than this did not obtain a constant 
titre at any time during the tests and, in the case of solutions of 
Pa 5—6, sulphur separated during the first few weeks and then 
gradually redissolved. Both hydrogen sulphide and sulphur 
dioxide could be detected at different times in these solutions, so 
that they probably contained polythionic acids after prolonged 
storage. Addition of small quantities of copper sulphate lowered 
the titre even of the more alkaline solutions. A. R. P. 


Réle of Adsorption in the Determination of Residual 
Nitrogen. J. H. Cascio pr Anctizs (Klin. Woch., 1924, 3, 115; 
from Chem. Zentr., 1924, i, 1839).—In the determination of residual 
nitrogen errors are possible owing to the adsorption by the protein 
precipitate of non-protein compounds of high weenie «| 


Colour Reaction of Nitric Acid and Nitrous Acid. L. 
DESVERGNES (Ann. Chim. Analyt., 1924, [ii], 6, 102—103).—An 
intense red coloration is obtained when a very small quantity of 
nitric or nitrous acid is treated with diphenyldiethylcarbamide in 
sulphuric acid solution ; the sensitiveness of the reaction is 1 : 250,000. 
Other oxidising substances, such as chlorates and chromates, also 
give a red coloration with the reagent. W. PB. &. 


Determination of Nitrites, Nitrates, and Selenium. W. 
STRECKER and L. Scuartow (Z. anal. Chem., 1924, 64, 218—224). 
—For the determination of nitrite the substance is heated with 
carbamide and hydrochloric acid in a flask through which a slow 
current of carbon dioxide is passed. The nitrogen evolved is col- 
lected over a 33% solution of potassium hydroxide and its volume 
measured. Nitrates may be determined in a similar apparatus 
by heating the substance with concentrated hydrochloric acid and 
ferrous chloride and measuring the evolved nitric oxide. By heating 
a neutral solution of a nitrite with a known weight of hydroxylamine 
sulphate or chloride, nitrous oxide is evolved; subsequent titration 
of the solution with 0-1N-alkali using phenolphthalein gives a 
measure of the hydroxylamine salt not consumed and from this 
the nitrite content of the original substance may be calculated. 
For the determination of selenium, the solution, which must con- 
tain the element in the form of its dioxide, is heated with hydrazine 
sulphate solution and the nitrogen evolved is collected and measured 
or the excess of hydrazine salt determined by titration with iodine 
or bromate. A. R. P. 


Colorimetric Determination of Nitrate Nitrogen. F. M. 
ScaLes and A. P. Harrison (Ind. Eng. Chem., 1924, 16, 571— 
572).—An accurate and rapid method for the determination of the 
small amounts of nitrate in biological solutions is based on the 
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development of a rose colour on mixing with reduced strychnine 
and sulphuric acid in absence of light. Zinc, lead, or preferably 
mercury chloride enhance the colour, the depth of which increases 
with time but is destroyed by light. Nitrites interfere with the 
reaction and must be previously removed. C. I. 


Determination of Nitrates by Electrometric Titration. 
J. B. Ropertson and A. J. Perrine (J. S. Afr. Chem. Inst., 1924, 
7, 9—13).—Ferrous sulphate may be oxidised by a nitrate in hydro- 
chloric acid solution and the resulting ferric salt then titrated with 
titanium trichloride solution, the end-point of the titration being 
determined electrometrically. Or, a known volume of the nitrate 
solution may be added to a definite excess of ferrous sulphate 
solution and the excess then titrated with standard dichromate 
solution. W. P. 8. 


Determination of Nitrates in Soil. D. J. R. van WisK (Soil. 
Sci., 1924, 17, 163—178)—-A number of standard methods for 
nitrate determination are compared critically. Laboratory details 
of a modified method are given, which consists essentially of extrac- 
tion with water, reduction of the filtered extract at 20° with alu- 
minium foil in the presence of sodium hydroxide solution, and 
subsequent distillation and nesslerisation. A. G. P. 


Determination of Total Phosphorus in Blood. C. 8. Smrx 
and A. L. Brown (J. Lab. Clin. Med., 1923, 9, 203—205).—The blood 
is evaporated with magnesium nitrate solution, ignited, the residue 
treated with hydrochloric and nitric acids, and the phosphoric 
acid determined volumetrically by the phosphomolybdate method. 

CHEMICAL ABSTRACTS. 


Simultaneous Determination of Minute Quantities of 
Sulphur and Phosphorus. F. W. and B. FuLiEerton 
(J. Amer. Pharm. Assoc., 1923, 12, 617—620).—Using casein of 
known phosphorus content and pure potassium sulphate equivalent 
to 0-0015 g. of sulphur, a method of analysis was devised which 
is essentially the alkalimetric method for titrating ammonium 
phosphomolybdate and that for titrating benzidine sulphate. 

CHEMICAL ABSTRACTS. 


Determination of Hypophosphorous and Phosphorous 
Acids with Iodic Acid. A. Bruxt and M. Brnr (Z. anal. Chem., 
1924, 64, 23—28).—The solution, which must not contain nitrates 
or chlorides, is acidified with dilute sulphuric acid and boiled with 
an excess of iodic acid until all iodine has been expelled. After 
cooling and diluting, the excess of iodic acid is determined by adding 
potassium iodide and titrating the liberated iodine with thiosul- 
phate. If salts of both hypophosphorous and phosphorous acids 
are present in the same solution the liquid is evaporated to dryness 
with a slight excess of an alcoholic solution of potassium hydroxide, 
and the residue is digested cold with 96% alcohol for 2 hours; 
potassium hypophosphite dissolves and after expulsion of the 
alcohol by boiling is determined as above, whilst the residue is 
analysed in a similar way for phosphite. A. R. P. 
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Titration of Arsenious Acid with Permanganate. I. M. 
Kotrnorr (Pharm. Weekblad, 1924, 61, 738—742).—The titration 
must be carried out under such conditions as to prevent the forma- 
tion of manganic salts, indicated by a brownish- or yellowish-green 
colour, as these are only very slowly reduced. In sulphuric acid 
solution the titration must be carried out slowly, at the b. p. With 
dilute solutions of the arsenious oxide in hydrochloric acid at 100°, 
very accurate results are quickly obtainable. 8. I. L. 


Oxidation of Acetic Acid by Various Metallic Chromates 
Compared with Oxidation by Silver Dichromate in the 
Determination of Carbon by the Silver Sulphochromic 
Method. L. J. Suwon (Compt. rend., 1924, 178, 1816—1819; 
cf. A., 1922, ii, 593, 867)—Comparative experiments were made 
on the oxidation of acetic acid by a mixture of concentrated sul- 
phurie acid with equivalent weights of the chromates of silver, 
cobalt, nickel, mercury, copper, iron, zinc, and magnesium, the 
carbon dioxide produced after 30 minutes’ heating being determined 
both gravimetrically and volumetrically. The action was complete 
with silver chromate, less than half so with the cobalt salt and the 
efficiency of the process diminished in the other cases in the above 
order. The process is not to be confused with the ordinary wet 
oxidation method, where mercuric chromate is an efficient catalyst. 


M. B. 


Micro Determination of Carbon and Nitrogen in anic 
Compounds by the Wet Method. H. Dierer.e (Arch. Pharm., 
1924, 262, 35—40).—Details are given of the micro determination 
of carbon based on the method of Fritsch (A., 1897, ii, 124) the 
substance being decomposed by potassium dichromate and concen- 
trated sulphuric acid in a stream of oxygen, and the products 
passed through a short combustion tube containing 8—9 cms. of a 
mixture of copper oxide and lead chromate. The nitrogen is deter- 
mined by the Kjeldahl method, the distillation being carried out 
in a current of steam and the ammonia titrated by means of 0-05N- 
acid and borax solutions with methyl-red as indicator. G. M. B. 


Reagent for Carbon Monoxide. A. Damrens (Compt. rend., 
1924, 178, 849—852).—The compound of cuprous sulphate and 
ethylene (Damiens, A., 1922, i, 1105) is stable when in suspension 
in sulphuric acid and in this condition it readily absorbs carbon 
monoxide. It is recommended as a reagent for the determination 
of this gas in gaseous mixtures, and details are given of the method 
of use and of the results obtained. The compound formed by 
carbon monoxide, precipitated as a white powder of the composition 
Cu,SO,,2CO, has, under the conditions specified, practically no 
dissociation pressure. As the reagent also absorbs oxygen, ethylene, 
and acetylene, these gases must be removed from mixtures by the 
appropriate methods before determining carbon as mn 


GC. 


ii. 568 ABSTRACTS OF CHEMICAL PAPERS. 


Determination of Carbonic Acid Present as Carbonate in 
Soils. P. B. Sanyou.—(See i, 820.) 


Analysis of Sodium Peroxide. E. BossHarp and E. Furrer 
(Helv. Chim. Acta, 1924, 7, 486—489).—Grossmann’s method (A., 
1905, ii, 284), consisting in measuring the volume of oxygen evolved 
on treating sodium peroxide with acid in presence of cobalt nitrate, 
gives more accurate results if the solution is boiled for a short time. 
Methods based on titrating with potassium permanganate the 
hydrogen peroxide formed on dissolving sodium peroxide in water 
or dilute acid, give low results, through loss of peroxide due te the 
heat of hydration of sodium peroxide. This loss can be overcome 
by triturating the sodium peroxide (0-2 to 0-4 g.) with orthoboric 
acid (3 to 5 g.), adding 100 c.c. of water and 10 c.c. of dilute (1 : 5) 
sulphuric acid, and titrating the free hydrogen peroxide with 0-1N- 
permanganate. The results obtained by this method agree with 
those given by the gasometric method. EK. H. R. 


Rapid Electro-analytical Separation of Silver, Copper, and 
Bismuth by means of Graduated Potentials. A. Lassinur 
(Compt. rend., 1924, 178, 847—849).—Using the apparatus pre- 
viously described (this vol., ii, 15), the separate deposition of silver 
and copper may be effected without difficulty from most solutions ; 
certain special cases are mentioned. The separation of silver from 
bismuth is similar. In the case of copper and bismuth, Sand’s 
method (T., 1907, 91, 373) yields a copper deposit which contains 
bismuth. The author recommends working in ammoniacal solution ; 
the bismuth is thus precipitated during deposition of the copper 
and, on acidifying, it may then be determined. Careful regulation 
of the auxiliary potential is necessary. H. J. E. 


Electrometric Determination of Barium in Presence and 
Absence of Calcium. E. Miter and R. WertHerm (Z. anorg. 
Chem., 1924, 135, 269—272).—Freshly-precipitated lead sulphate, 
when shaken for 24 hours with barium chloride solution, is converted 
into barium sulphate to the extent of about 98%. The amount 
of the conversion is determined by titrating the lead in the solution 
electrometrically with potassium ferrocyanide. This process may 
be used to determine barium; the presence of calcium does not 
influence the determination. S. K. T. 


Electrolytic Precipitation of Zinc from Alkaline Solution 
and its Application to Rapid Separations from Other Metals. 
K. Bretscu (Z. anal. Chem., 1924, 64, 13—23).—Zinc is quantita- 
tively deposited from potassium hydroxide solutions on a revolving 
silver gauze cathode at a current density of 3 amp. per sq. dm. 
If much nitrate is present it must be destroyed by boiling with hydro- 
chloric acid solution and paraformaldehyde. In the presence of 
nickel or aluminium the acid zine solution is poured into an excess 
of potassium hydroxide solution containing hydrogen peroxide 
and the liquid is electrolysed without filtration. In the presence 
of iron, sodium sulphide is added to the acid liquid followed by 
potassium hydroxide and potassium cyanide until everything has 
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dissolved. An excess of sodium sulphide is added to the solution 
before electrolysis to prevent anodic oxidation of the ferrocyanide 
and subsequent partial deposition of iron on the cathode. 

A. R. P. 


Separation of Mercury and Cadmium by Means of Pyridine. 
G. Rorrer (Z. anal. Chem., 1924, 64, 102—106).—The neutral 
chloride solution of the two metals is treated with an excess of 
ammonium thiocyanate, then with a slight excess of dilute pyridine 
solution. After 1 hour the precipitate is collected, washed, dissolved 
in dilute hydrochloric acid, and reprecipitated by the addition of 
ammonia, ammonium thiocyanate, and pyridine. The precipitate 
of Cd(C;H;N),(CNS), is evaporated to dryness with nitric acid and 
the residue heated to destroy organic matter, then converted to 
cadmium sulphate for weighing. The combined filtrates are treated 
with hydrogen sulphide for mercury. A. R. P. 


% Solubility of Lead Sulphate in Dilute Sulphuric Acid 
Solutions and its Bearing on the Quantitative Separation 
of Lead as Sulphate. A. E. Dawxtns and P. R. WeELpon (Proc. 
Soc. Chem. Ind. Victoria, 1922, 22, 940—948).—The solubility of 
lead sulphate at 30° in sulphuric acid solutions containing 0-1 to 
20% of free acid varies irregularly between 0-71 and 1-05 mg. per 
100 c.c. of solution and is therefore sufficiently high to render 
inaccurate the determination of small quantities of lead by precipi- 
tation as sulphate unless the volume of solution is kept very small. 
A. R. P. 


Nascent Hydrogen Sulphide as a Reagent for the Deter- 
mination of Platinum and Copper. R. Dour (Z. anal. Chem., 
1924, 64, 37—40).—The solution, containing copper or platinum 
and free from nitric acid, is heated to boiling with hydrochloric 
and a large excess of hypophosphorous acid and a 3—4% solution 
of sulphur dioxide is gradually added until the precipitate of platinum 
or copper sulphide and free sulphur coagulates and settles, and the 
solution becomes colourless. The precipitate is free from iron and, 
in the case of platinum, may be converted into (and weighed as) 
metal by direct ignition. 


Poisoning by Mercuric Chloride and the Limiting Amount 
of Mercuric Chloride Detectable by Post-mortem Tests. 
A. Sartori (Chem.-Ztg., 1924, 48, 141—142).—In testing for mercury 
in the organs, the organic matter is destroyed by heating with 
hydrochloric acid and potassium chlorate on the water-bath and 
the solution treated with hydrogen sulphide. The precipitate 
is purified, and redissolved in hydrochloric acid with potassium 
chlorate and the solution, after evaporation at 50—60°, tested for 
mercury by the copper strip test. Synthetic tests showed that 0-05 
mg. of mercuric chloride could be detected in a weakly acid aqueous 
solution if the strip after immersion was treated with iodine vapour 
and examined for the characteristic mercuric iodide under the 
microscope. On the other hand, less than 2 mg. of mercuric 
chloride could not be detected in a broth containing 200 g. of 
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cooked potatoes and 10 g. of sugar after treatment by the above 
process. A. R. P. 


Local Microchemical Detection of Alumina. H. Hermann 
(Z. anal. Chem., 1924, 64, 48—50).—In order to obtain an idea of 
the distribution of alumina in a rock section or similar mixture, 
the specimen is heated in a platinum crucible in an atmosphere of 
ammonium fluoride vapour for 30 minutes at 100—150° whereby 
a film of aluminium fluoride, varying in thickness according to the 
distribution of the oxide through the mass, is obtained. This 
film is rendered visible by immersing the washed specimen for } an 
hour in a 1% solution of sodium phosphate coloured deep-red with 
alizarin. After drying on filter-paper the specimen is examined 
under the microscope; the intensity of the colour adsorbed 
depends on the amount of aluminium fluoride present, variations 
of 5% in the alumina content of different parts of the specimen 
being readily discernible. [Cf. B., 1924, 633.] A. R. P. 


Determination of Manganese by the Silver Nitrate—Per- 
sulphate Process. K. Swopopa (Z. anal. Chem., 1924, 64, 
156—164).—The determination of manganese in steels and alloys 
by oxidation to permanganate with persulphate in the presence 
of silver nitrate followed by titration with sodium arsenite gives 
good results only when carried out under exactly specified con- 
ditions using as a standard a material similar to that being analysed 
and of known manganese content. Addition of potassium fluoride 


or of hydrofluoric acid to the liquid immediately before titration 
gives results which closely approximate to the theoretical, assuming 
that the arsenite then reduces the permanganate only as far as the 
tervalent state. A. BR. P. 


Determination of Manganese. II. Manganous Oxalate 
as a Primary Standard. R. W. Cotrman (Ind. Eng. Chem., 
1924, 146, 606—609).—-Manganous oxalate is well suited for use as a 
standard for control determinations of manganese. The trihydrate 
(pink, prismatic needles) passes into the dihydrate (white, rhombo- 
hedral plates from hot solutions) on warming with water at 80°. 
The dihydrate, which is preferred, is prepared by the interaction 
of oxalic acid and potassium permanganate. The salt is stable in 
contact with either dry or moist air at the ordinary ee: 


Modification of Vogel’s Reaction for Cobalt. F. J. ALLEN 
and A. R. MippeTon (Proc. Indiana Acad. Sci., 1922, 147—152).— 
In N-hydrochloric or sulphuric acid—N-potassium, sodium, or 
ammonium thiocyanate solution, using 0-2 vol. of ethyl alcohol, 
and just sufficient ether to give a separate layer, 0-001 mg. of cobalt 
in 8 c.c. can be detected. CHEMICAL ABSTRACTS. 


Qualitative Analysis of the Tin Group. R. W. HuFFERD 
(Proc. Indiana Acad. Sci., 1922, 187—138).—The arsenic, antimony, 
and tin are separated first with ammonium sulphide, and then with 
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ammonia; the antimony and tin sulphides are dissolved in hydro- 


chloric acid, and aluminium is used for the reduction. 
CHEMICAL ABSTRACTS. 


Detection of Tin and Mercury by Means of a Spot Test. 
N. A. Tananatv (Z. anorg. Chem., 1924, 133, 372—374).—A 
black stain is produced if a mercuric chloride test paper is treated 
with 1 drop of a solution containing stannous tin, and then with 
1 drop of aniline. The stannous ion is the only cation in the five 
analytical groups that will reduce mercuric chloride to metallic 
mercury in the presence of aniline, and the test can therefore be 
used in the presence of any of the ordinary metals. [If the tin is 
present in the stannic condition, it is first reduced to the stannous 
form by means of magnesium and hydrochloric acid. By using 
a test paper soaked in a solution of stannous chloride, the same 
reaction serves for the detection of mercury. W. H.-R. 


Hafnium Content of Zirconium Minerals. G. von HEVEsy 
and V. T. JANTZEN (Z. anorg. chem., 1924, 133, 113—118).—The 
hafnium content of minerals is determined by mixing a known 
quantity of tantalum with the mineral and comparing the intensity 
of the X-ray spectra, which is proportional to the existing mixture 
of the two elements. Minerals containing no zirconium are also 
free from hafnium. In general, zirconium oxides, rich in zirconium, 
are poor in hafnium, and decomposed zircons (e.g., silicates), poor 
in zirconium and containing a large quantity of rare earths, are rich 
in hafnium. The latter always contain thorium and uranium and 
hence the simple and rapid radioactive method can be employed 
in the search for zirconium minerals rich in hafnium. The average 
hafnium content of zirconium minerals being 3%, it is estimated 
that the hafnium content of the earth’s crust is about ea 


mt for the Determination of Antimony. F. Ferre. 
(Z. anal. Chem., 1924, 64, 41—47).—Faintly acid solutions of ter- 
valent antimony compounds give white, silky precipitates with 
pyrogallol. The precipitation is incomplete in neutral, alkaline, 
or acetic acid solutions. The test will detect 0-025 mg. of antimony 
in 5 ¢.c. For the quantitative separation of antimony from lead, 
tin, or tervalent arsenic, the faintly acid chloride solution is treated 
with sufficient sodium potassium tartrate to replace the free mineral 
acid, then with five times the theoretical quantity of pyrogallol. 
After 2 hours, the precipitate is collected in a Gooch crucible, 


washed with cold water, dried at 110°, and weighed as ae a, a 4 


Determination of Tantalum and Niobium. C. WENZEL. 
(Anal. Asoc. Quim. Argentina, 1923, ii, 297—303)—The most 
satisfactory method for the determination of tantalum and niobium. 
in minerals consists in fusion with sodium hydrogen sulphate and 
separation of niobium and tantalum by means of the potassium 
double fluorides. G. W. R. 
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Determination of Glycerol by Oxidation with Potassium 
Iodate and Sulphuric Acid. R. Srreprnerr and J. Srreir 
(Z. anal. Chem., 1924, 64, 136—143).—The fat is saponified by 
boiling with a solution of sodium hydroxide in methyl alcohol, the 
alcohol is evaporated off, and the solution acidified with sulphuric 
acid, filtered, evaporated to half its volume, and again filtered. The 
filtrate is treated with an excess of potassium iodate and sulphuric 
acid and the liquid is evaporated until the acid evolves copious 
fumes and vapours of iodine are no longer seen in the flask. After 
cooling and diluting with water the excess of iodate is determined 
iodometrically as usual. The results obtained by this method 
are somewhat lower than those calculated from the saponification 
value of the fat but agree well with figures obtained by the perman- 
ganate method. [Cf. B., 1924, 640.] A. R. P. 


Phenylhydrazine Test for Formaldehyde. A. B. Lyons 
(J. Amer. Pharm. Assoc., 1924, 13, 7—9).—Gettler’s test for form- 
aldehyde (A., 1920, ii, 562) is the most satisfactory single test; 
substitution of ferric chloride and hydrochloric acid for sodium 
nitroprusside gives erratic results, but if potassium ferricyanide 
or ammonium persulphate is used instead of ferric chloride the reac- 
tion is trustworthy, and sensitive because the colouring matter 
in great dilutions may be extracted with light petroleum. Evapora- 
tion of the solvent yields an orange-yellow residue, which becomes 
violet-red when dry if acid is present; vapours of nitric acid change 
the colour to violet. CHEMICAL ABSTRACTS. 


Resorcinol and Phloroglucinol as Colour Reagents. E. V. 
Lywn and F. A. Ler (J. Amer. Pharm. Assoc., 1923, 12, 418—419). 
—Colour reactions given by a 1% solution of resorcinol or phloro- 
glucinol in 36% hydrochloric acid (using a saturated aqueous 
solution of the less soluble, or a 1% solution of the more soluble 
aldehydes) are tabulated for cinnamaldehyde, furfuraldehyde, 
formaldehyde, paraformaldehyde, acetaldehyde, citronella oil, 
geranium oil, benzaldehyde, butyraldehyde, piperonaldehyde, 
eugenol, vanillin, and p-tolualdehyde. CHEMICAL ABSTRACTS. 


Determination of Sugar in Urine. G. W. Pucusr (J. Lab. 
Clin. Med., 1924, 9, 268—270).—Mixtures of 10%, 20%, and 40% 
of urine in 3% sulphuric acid are separately shaken with Lloyd’s 
reagent and filtered through a dry filter; the sugar is determined 
in a portion of the filtrate by heating with picric acid and sodium 
carbonate, and comparison with a standard by the Myer-Benedict 
colorimetric method. Tests with creatinine showed that Lloyd’s 
reagent is effective for its removal. CHEMICAL ABSTRACTS. 


Determination of Fumaric and Maleic Acid by Halogeno- 
metric Methods. B. M. Marcoscuss and W. Hinner (Z. anal. 
Chem., 1924, 64, 61—72).—Fumaric and maleic acids are only 
slightly attacked by any of the usual brominating solutions, but 
in faintly alkaline solutions they absorb bromine quantitatively 
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from solutions in potassium bromide, and, in very slightly acid 

solutions, from mixtures of bromide and bromate. The excess of 

bromine in each case is determined by addition of hydrochloric 

acid and potassium iodide followed by titration with ee 


Titration of Oxalic Acid with Permanganate. I. M. Kotr- 
HorF (Z. anal. Chem., 1924, 64, 185—211).—The most satisfactory 
results are obtained if the oxalic acid solution contains 30 c.c. of 
4N-sulphuric or hydrochloric acid in 100—200 c.c., and if the 
titration is carried out at 75—85° by adding the permanganate very 
slowly at first, then increasing the rate of addition towards the end. 
If manganese sulphate is added to the solution the titration may 
be carried out at 40°; at 100°, however, the presence of manganous 
or chromic salts leads to low results. Under ordinary conditions, a 
certain amount of hydrogen peroxide is formed during the titration, 
but only in the presence of oxygen from the air and principally 
during, and just after, the induction period of the reaction. The 
reverse operation of adding oxalic acid to permanganate and 
titrating the excess of oxalic acid with a standard solution of per- 
manganate results in the consumption of about 0-5% too much 
permanganate. &,: 


Oxalic Acid as a Titration Standard. W. D. TREADWELL 
and H. Jonner (Helv. Chim. Acta, 1924, 7, 528—534).—The 
vapour pressure of crystallised oxalic acid was measured at 
temperatures between 18° and 82° by a dew-point method. The 
vapour-pressure curve can be expressed by the equation log p= 
—3304/7+11,364. The vapour-pressure curve of water can 
be expressed by a similar equation, log p=—2295/7'+-9,074. 
The molecular heat of hydration at 18° of oxalic acid by liquid 
water is calculated to be 3045 cal., in good agreement with other 
determinations. On account of the low value of the vapour pressure 
of hydrated oxalic acid, 1-2 mm. at 18°, it adsorbs water when air- 
dried, and hence gives results about 0°7°% too high when used for 
standardising permanganate. Correct results are obtained using the 
hydrated acid dried by a current of air which has been previously 
passed over a mixture of hydrated and anhydrous oxalic acid; 
or using sublimed anhydrous oxalic acid or dried aes —— 


Detection and Determination of Oxalic Acid [in Urine]. 
J. DapiEz and W. JanKkowska (Compt. rend. Soc. Biol., 1924, 90, 
310—311 ; from Chem. Zentr., 1924, i, 1839).—The concentrated urine 
Is treated with hydrochloric acid, and extracted four times with 
ether containing 10% of ethyl alcohol. The oxalic acid is precipi- 
from the ethereal, concentrated, filtered extract as 
salt. . W. R. 


Detection and Determination of Tartaric Acid. A. Kine 
and A. Lasstgur (Ann. Chim. Analyt., 1924, [ii], 6, 1083—104).— 
A reply to Francois and Lormand (this vol., ii, 129) maintaining 
the accuracy of the calcium racemate method. W. P.S. 
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Application of Fluorescence Phenomena to the Identific- 
ation of Medicaments. E. and R. Fasre (J. Pharm. Chim., 
1924, [vii], 29, 535—543 ; cf. this vol., ii, 220)—A number of com- 
pounds exhibit fluorescence when placed on a piece of porous porcelain 
at the focus of a convex lens and subjected to ultra-violet light of 
3650 A. from a Georges mercury lamp. The phenomenon affords a 
means of separating crystalline mixtures of fluorescent and non- 
fluorescent compounds (e.g., 1.2vocaine and stovaine) and of detecting 
the presence of impurities (e.g., salicylic acid in milk). Sodium 
salicylate exhibits a pronounced violet fluorescence which is still per- 
ceptible in a 1 : 25,000 solution and is a maximum in a 1 : 10 solution. 
The dominant wave-length of the fluorescence is determined by 
direct comparison with the spectrum from an incandescence lamp, 
and the relative intensity estimated by comparing a number of 
compounds, arranged side by side in pastille form, taking the 
intensity of the fluorescence of sodium salicylate as 20. The 
fluorescence induced as above in pyrocatechol, quinol, derivatives 
of benzoic and hydroxybenzoic acids, and other compounds (e.g., cou- 
marin, saccharin,” sulphanilic acid, novocaine, 


Detection of Ethyl Phthalate. H. Wrwers (Pharm. Zig., 
1924, 69, 346).—In a test proposed by the German Customs for 
the detection of ethyl phthalate in brandy, the dilute sample is 
extracted with light petroleum, the extract heated with sulphuric 
acid, and treated with a small quantity of pyrogallol; a violet-red 
coloration indicates the presence of ethyl phthalate. The author 
finds that this test is untrustworthy, since the coloration is obtained 
with the reagents alone. 2. B. 


Detection of Ethyl Phthalate in Alcohol and Alcoholic 
Preparations. F. Urz (Pharm. Zentralh., 1924, 65, 201—206).— 
For the detection ot ethyl phthalate in denatured alcohol, or in 
tinctures and extracts prepared with the same, a mixture of | c.c. 
of the alcohol and 1 c.c. of concentrated sulphuric acid is heated 
to fuming; the red solution is cooled, a small quantity of resorcinol 
is added, and the mixture again heated until the colour changes 
to brownish-red. After cooling, excess of ammonia is added and a 
small quantity of the mixture is poured into a large volume of water. 
If the alcohol contained ethyl phthalate an intense yellowish-green 
fluorescence is obtained. In the case of tinctures etc., a preliminary 
treatment with lead acetate is necessary followed by extraction 
with light petroleum. Ww. &. 


Osmium Tetroxide as a Reagent for the Gold-beater’s 
Skin Test for Tannins. P.H. Price (Analyst, 1924, 49, 336).— 
The reagent proposed by Mitchell (this vol., ii, 356) is less delicate 
than the ferrous salts employed by the author (this vol., 2 + 


Nelson’s Method of Determining Ascaridole. T. KarryvonE 
and Y. Kruura (J. Pharm. Soc. Japan, 1924, No. 504, 86—89).— 
Nelson’s method (J. Amer. Pharm. Assoc., 1921, 11, 836) for deter- 


E | 

“i 


ANALYTICAL CHEMISTRY. ii. 575 


mining ascaridole in chenopodium oil is improved by the use of 70- 
wt.-% acetic acid instead of 60 vol.-% acid, The error is within 
about 5%. K. K. 


Reactivity of Iodine towards Fats. II. Behaviour of 
Aqueous Iodine Solutions. B.M. Marcoscues and W. HINNER 
(Z. angew. Chem., 1924, 37, 202—205; cf. this vol., i, 487).— 
Solutions of iodine in aqueous potassium iodide react with fats, in 
the absence of a solvent for the latter, in a manner similar to that 
previously observed with alcoholic solutions (cf. Z. deuts. Oel-u. 
Fettind., 1924, 44, 97), i.e., the iodine used approximates to the 
Hiibl iodine value. Increasing the concentration of the potassium 
iodide considerably lowers the quantity of iodine absorbed by the 
fat. In the presence of a fat solvent (e.g., carbon tetrachloride), 
only a fraction of the iodine theoretically required is actually used. 
The ratio of the concentration of potassium iodide to iodine influences 
the iodine absorption in the same way as before, but even more 
strongly. This is explained by the observed fact that increasing 
the concentration of potassium iodide lessens the amount of iodine 
dissolving in the carbon tetrachloride, until, when the ratio of 
potassium iodide to iodine is 18 to 1, practically ali the iodine is 
retained in the aqueous solution. The experiments without a fat 
solvent were accompanied by considerable acid formation, which 
was not observed in the second series of experiments. W.T.K. B. 


Determination of Urea in Blood. C. Pacet (Bull. Soc. Chim. 
biol., 1924, 6, 190).—Urea determinations carried out on volumes 
of blood consecutively collected in one operation in a series of 
different vessels do not give concordant results. J.P. 


Determination of Dulcin [p-Phenetylcarbamide] by means 
of Xanthydrol. G. Reir (Z. Unters. Nahr. Genussm., 1924, 47, 
238—248).—p-Pheneiylzanthylcarbamide, fine needles, m. p. 246°, is 
obtained by treating dulcin dissolved in 50 vol.-°% acetic acid with 
methyl-alcoholic xanthydrol at ordinary temperatures. The majority 
of substances Usually present in foodstuffs are without any disturbing 
effect on this reaction. Substances such as carbamides, amides, 
and allantoin which form insoluble compounds with xanthydrol, 
are removed during the process of determining dulcin in foodstuffs 
which is given in detail and includes a purification with neutral 
lead acetate, treatment with sodium hydroxide, and extraction of 
the dulcin with ethyl acetate. ‘‘ Saccharin ” also forms an insoluble 
compound with xanthydrol, but not in quantitative yield under 
the conditions described. It must therefore be removed by the 
extraction of the alkaline solution with ethyl acetate, in which the 
saccharin compound is insoluble. H.C. R. 


Determination of the Tyrosine Content of Proteins. II. 
0. Firru (Biochem. Z., 1924, 146, 259—274).—The diazo-reaction 
(Lautenschlager, A., 1918, ii, 466), the addition of bromine (cf. 
Firth and Fleischmann, A., 1922, ii, 406) the colour reactions with 
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acid (Folin and Looney, A., 1922, ii, 539) and with 
illon’s reagent, and the gravimetric method do not yield trust- 
worthy indications of the tyrosine content of proteins, although 
satisfactory results are obtained with pure tyrosine solutions. These 
methods serve, however, to prove that gelatin contains no tyrosir 
whilst 10—11% of the amino-acid is present in silk-fibroin. J. fF 


Analysis of Proteins. III. Determination of Histidi:.- 
and Tyrosine by Bromination. R. H. A. Piimmer and H. 
Puiuies (Biochem. J., 1924, 18, 312—321).—Histidine can be 
determined in the phosphotungstic acid precipitate of the hexone 
bases by bromination with bromate and bromide since arginine and 
lysine do not take up bromine and the cystine content of this 
fraction which also reacts with bromine is usually not very significant. 
The presence of large amounts of cystine in protein may, however, 
cause erroneous results. The products of decomposition of 
tryptophan also absorb bromine but they can be removed from the 
hydrolysed protein in the humin by precipitation with lime. ‘a 

8.8. Z. 

Determination of Tryptophan in Proteins. O. Firrn and 
Z. DiscuHE (Biochem. Z., 1924, 146, 275—296).—The hydrolysis of a 
protein by trypsin or by the long-continued action of alkali, but 
not by pepsin or by alkali acting for a short period, leads to a diminu- 

tion in the Voisenet colour reaction for tryptophan (Fiirth and Nobel, 
- A., 1920, i, 74; Fiirth and Lieben, ibid., ii, 71). This is not due to 
destruction of the tryptophan, but is explained by the fact that 
the intensity of the colour reaction in a solution of free trypto- 
phan is dependent on the concentration of hydrochloric acid used, 
whilst in an unhydrolysed protein it is independent of the acid con- 
centration. This error in determining tryptophan may be avoided 
by using as standard a pure protein of known tryptophan content. 
This method is preferred to that of Folin and Looney (A., 1922, ii, 
539). 


' Error due to Impure Picric Acid in Creatinine Deter- 
minations. C. Nrewcomsp (Biochem. J., 1924, 18, 291—293).— 
A correction is made for the impurity in picric acid, which pro- 
duces a red colour with alkali, by reading two solutions of known 
creatinine concentration against one another, utilising the same 
picric acid in both cases. 8. 8. Z. 


Analysis of Proteins. IV. Some Analyses of Gelatin. 
R. H. A. Primmer and T. Sarmmamura (Biochem. J., 1924, 18, 322— 
328).—Erratic results have been obtained in analysing gelatin by 
Van Slyke’s method. Known quantities of histidine added to 
hydrolysed gelatin have not been accurately determined. The 
colorimetric method of determining histidine has also not given 
trustworthy results. This is supposed to be connected with the 
phosphotungstic precipitation. Tyrosine can be determined by the 
colorimetric method in solutions of hydrolysed proteins either after 
removing humin, or in the monoamino-fraction. The results are 
lower than by the direct method, ~ 8.8. Z. 
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General and Physical Chemistry. 


Atomism in Modern Physics. R. A. Muiran (J. Chem. 
Soc., 1924, 125, 1405—1417).—Faraday Lecture, delivered before 
the Chemical Society on June 12th, 1924. 


Extension to Line Spectra of a Property already Recognised 
for Band Spectra. Dzstanpres (Compt. rend., 1924, 179, 
5—11).—The conclusion that in band spectra the frequency of the 
head of the most intense band is approximately a whole number 
multiple of a fundamental frequency, 1062-5 (cf. A., 1919, ii, 486; 
1920, ii, 69), is extended, and shown to apply to the most intense 
lines in the line spectra of various elements. The intense D, and 
D, lines of sodium, and the D, helium line have frequencies which 
differ very little from a whole number multiple (16) of the funda- 
mental frequency, and, for the 54 examples of line spectra given, 
the mean deviation from the rule is only 42 A. In the case of 
hydrogen, only the principal line in the infra red (18756-17 A., 
Paschen’s series) shows agreement. The fundamental frequency 
probably varies slightly. with the atomic number of the element, 
or is constant only for elements in the same period of the natural 
classification. When an electron from the outer shell is displaced 
and radiation is emitted, the nucleus and inner ring of electrons 
are also excited and emit certain characteristic radiations, multiples 
of the fundamental frequency, which are the most intense lines of 


the spectra. J. W. B. 


Theory of Helium Spectrum. W. Hzisznsere (Z. Physik, 
1924, 25, 175—176).—A criticism of Wisniewski’s model of the 
helium atom (this vol., ii, 361), which was designed to give the 
terms of the neutral helium spectrum. It is stated that Wisniewski 
has only partly allowed for the mutual effect of the two electrons 
in the atom. S. B. 


Interferometer Measurements of Longer Waves in the Iron 
Arc Spectrum. W. F. and C. C. Kisss (U.S. Bur. 
Standards, Sct. Paper 479; 1924, 19, 273—280).—New secondary 
wave-length standards have been established in the iron spectrum 
between 5534 A, and 8824 A. The previous measurements in this 
region are also tabulated. A diagram is given of the dispersion of 
the phase change at reflection in interferometer films of silver and 
copper. The dispersion curves of the two metals are very vas sae 


New Spectra of the Neutral Lithium Atom. M. Moranp 
(Compt. rend., 1924, 178, 1897—1899; cf. this vol., ii, 509)——A 
new group of spectral series, attributed to neutral lithium, has 
been found in the light emitted by lithium positive rays. The 
lines are very weak. 3713 is given as the first member of the 
VOL. CXXVI. ii. 22 
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principal series, 4814, 4053, and 3756 as the first members of the 
sharp series, and 5488, 4244, 3841, and 3653 as the first lines of the 
diffuse series. These wave-lengths correspond with an ionising 
potential of 7-1 volts (normal value for lithium, 5-36 volts). The 
author suggests the existence of two forms of ionised lithium, the 
neutralisation of each producing a different spectrum. An analogy 
is drawn with the two spectra of neutral helium. 8S. B. 


Series Spectra in Oxygen in the Region 900—1400 A. 
J. J. Hoprretp (Astrophys. J., 1924, 59, 114—124; cf. A., 1923, 
ii, 708 ; this vol., ii, 2)—-New series of triplets, of constant frequency 
difference, have been observed in the extreme ultra-violet; a wide 
space separates the longest wave-length of the new series from the 
shortest possible wave-length of any previously observed for oxygen, 
and no oxygen lines of the are type appear in this gap. If, as is 
supposed, the new triple level OP yy. is the valency level, the exist- 
ence of three forms of atomic oxygen, two being metastable, is 
suggested. The ionising potential of the stable form is then calcu- 
lated to be 13-56 volts, and the resonance potential alts ri 


Spectrum of Fluorine. H. G. Gauz and G. 8. Monx (Astro- 
phys. J., 1924, 59, 125—132; cf. A., 1923, ii, 803)—Fluorine was 
obtained by the electrolysis of fused potassium hydrogen fluoride 
at 245° in a copper vessel (as cathode), employing a hard graphite 


rod as anode, and passing the gas through (a) fused sodium fluoride, 
(6) a trap at —100°. The line spectrum of fluorine, observed from 
7800 A. to 3400 A. at atmospheric pressure and by the use of 
vacuum tubes, is recorded, as also are the positions of the heads 
of ten bands between 7000 A. and 5100 A. A. A. E. 


Vacuum Spark Spectrum of Calcium. J. A. ANDERSON 
(Astrophys. J., 1924, 59, 76—96).—The vacuum spark spectrum of 
calcium (of which the chief impurities were magnesium, strontium, 
oxygen, and nitrogen) from 2094-5 A. to 6162-2 A. is tabulated ; 
850 lines were observed, many possibly being due to Ca++. The 
intensities are given on a logarithmic scale to the base ¥? ais 


Structure of the Iron 1. H. Graseter and W. 
Grotrian (Z. Physik, 1924, 25, 165—172).—The recognition of a 
new multiplet in the iron spectrum has made it possible to calculate 
the absolute values of the d-terms of the quintet system. The 
results indicate an ionisation potential of 8-15 volts for the iron 
atom. Laporte’s assignment of orbits in this spectrum (this 
vol., ii, 364) is criticised. S. B. 


Production of Radiations between the Ultra-violet and 
X-Rays. G. Resovut and Boprn (Compt. rend., 1924, 179, 
37—39; cf. tbid., 1922, 174, 1452).—Radiations of wave-length 
between that of the ultra-violet and X-rays, and capable of ionising 
gases, are produced when cells composed of pastilles of metallic 
compounds, previously powdered, are traversed by ‘an electric 
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current. The radiation is due to the variation in speed of the 
electrons in traversing a sharp potential gradient: it depends 
on the chemical composition and state of aggregation of the material 
employed, and, for a given compound, the intensity of the radiation 
depends on the potential employed, small increases in potential 
sometimes causing enormous changes in the intensity of the radi- 
ation. For a given substance, the intensity of the radiation is 
also increased when the current is increased, but, in general, cells 
with the smallest resistance, and therefore carrying the largest 
currents, emit least radiation. The coefficients of absorption of 
the rays by air vary from 9 to 15 cm. and diminish as the distance 
of the grid electrode from the cell is increased. The radiation is 
therefore probably complex and can be separated by passage 
through gaseous layers of varying thicknesses. J. W. B. 


Analysis of Hafnium by X-Ray Spectra. G. von HEVESY 
and V. T. Jantzen.—(See ii, 571.) 


Band Spectrum of Hydrogen. H. S. Atuen (Proc. Roy. 
Soc., 1924, A, 106, 69—82).—The wave numbers of the lines 
forming the first and second bands of Fulcher in the secondary 
spectrum of hydrogen are mathematically discussed. It is argued 
that the lines of the various series S,—S, in the first band are all 
derived from the same molecular system. The value of the con- 
stants in the quantum formula depends on the value assigned to 
m for the various lines. On one assumption, the calculated moment 
of inertia is in close agreement with Sommerfeld’s estimate, 
I=1-85x10 g. cm.2, If, however, the first three be taken as 
“ half-quantum ” series, the remainder being whole quantum series, 
the values for the moment of inertia are found to be practically the 
same for all series, 17610! g. cm.2._ The constants calculated 
for the second band correspond with smaller values of the moment 
of inertia, and it is concluded that there is insufficient evidence to 
support Kiutti’s view that the two bands are due to the same 
molecular system. Certain series associated with Fulcher’s bands 
are discussed and some new series recorded. L. J. H. 


Origizx of Iodine Band Spectra. O. O_tpENBERG (Z. Physik, 
1924, 25, 136—159).—Extensive observations have been made on 
the fluorescence spectra of iodine. Additions of foreign gases cause 
changes of intensity distribution in the ultra-violet bands, which 
are described. The band at 3460 A. obtained by Gerlach and 
Gromann (A., 1923, ii, 803) in the electrical excitation spectrum 
appears in fluorescence only in the presence of foreign gases. It is 
not continuous, but can be resolved into a series of bands. The 
author concludes that this spectrum is due to the recombination 
of positive and negative iodine ions, and is not, as has been sug- 
gested, the “electron affinity” spectrum. A new continuous 
spectrum at about 5100 A. appears only in the fluorescence from 
mixtures of iodine and nitrogen, and is attributed to an iodine— 
nitrogen molecule. An attempt to obtain the line series absorption 
of iodine was unsuccessful. S. B. 
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Spectroscopy of Explosions. P. Larrirre (Compt. rend., 
1924, 178, 2176—2178).—In the case of a gaseous explosion 
(CS,+30,) the light from either the zone of combustion or 
the explosion wave gave a continuous spectrum and a number of 
the spectral lines of sodium and calcium due to the glass of the 
containing vessel. With a solid explosive (dynamite) the spectrum 
was continuous without any metallic lines, but the lines due to 
the material of the enclosing walls were very apparent in the 
spectrum of the detonation wave. G. M. B. 


Absorption of Lithium Vapour. A. L. Narayan and D. 
GunnatyA (Proc. Roy. Soc., 1924, A, 106, 51—54).—The absorption 
spectrum of lithium was studied at various vapour densities corre- 
sponding with temperatures up to 1200°. Channelled absorption 
spectra were found on both sides of the first line of the principal 
series and also there is a fine line absorption spectrum on either 
side of it. The gradual development of the channelled spectrum 
with increasing density shows that it is as complicated as that of 
sodium, and each of the bands on greater resolution would probably 
be found to consist of a large number of fine lines. It is possible 
that the complexity of these spectra for the alkali metals increases 
on passing to those of low atomic weight. Among the bands 
reported in the red are those at 7281, 7080-4, 6948, 6777-1—6702-0 
(lithium red line absorption region), 6645, and many others up to 
6186, and in the blue-green 5137-0, 5045, 4952, and others up 
to 4618-3. L. J. H. 


Tautomerism of Ethyl Acetoacetate and Acetylacetone. 
Absorption Spectra of These and Related Compounds. P. 
Grossmann.—(See i, 834.) 


Studies in Chemical Reactivity. II. The Anthracene — 
Dianthracene Reactions, Photochemical and Thermal. H. A. 
TayLor and W. C. McC. Lewis (J. Amer. Chem. Soc., 1924, 46, 
1606—1614).—Solutions of anthracene in phenetole show two 
narrow absorption bands at 4750 and 4450 A., which are within 
the region of fluorescence. The corresponding energy change is 
61,300 cals. per mol. of the fluorescing substance, and it is concluded 
that the fluorescence in the anthracene-dianthracene system is due 
to the return of an activated molecule of anthracene to the normal 
state, and is not due to the dianthracene molecule. Anthracene 
in solution in phenetole shows only one absorption band in the 
infra-red, viz., at 1-8 u, but, since polymerisation does not occur as 
a thermal phenomenon in the dark, it is concluded that the bands 
in the visible are the photochemically effective ones. The photo- 
polymerisation is regarded as consisting in the activation of a 
single molecule of anthracene which then reacts with an unactivated 
molecule to form the polymer. Thermal data for the depolymeris- 
ation of dianthracene indicate that the critical increment of the 
dianthracene molecule is 40,000 cals., and that the dianthracene 
molecule should absorb at 7070 A. Such absorption has not yet 
been observed, but it has been possible to bring about the photo- 
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depolymerisation of dianthracene by radiation of this wave-length, 
a very much smaller effect being produced by radiation of 6000 
and 8000 A. Dianthracene shows no absorption in the region 


4750—4450 A., or in the infra-red region 0-8 » to 3-0 p. 


W. H.-R. 


Purification of Organic Solvents: Alcohol, Ether, and 
Hexane. A. CasTILLE and V. Henri (Bull. Soc. Chim. biol., 
1924, 6, 299).—Precise details are given of methods by which 
these solvents can be obtained optically pure as tested by a study 
of the ultra-violet absorption spectra. Hexane is considered to be 
the best of all organic solvents. [Cf. B., 1924, 576.] T. G. 


K and L Absorption and Emission Spectra of Tungsten. 
C. B. Crorutt (Physical Rev., 1924, 24, 9—15).—-Careful measure- - 
ments of six lines and comparison of the others therewith give the 
following values for the absorption wave-lengths of tungsten :— 
LA,, 1:2122 A.; LA, 10716 A.; LAg, 1-0217 A.; in the K series, 
comparison with four lines gave KA 0-17802 A. Four new emission 
lines were observed in the L series :—®,, 1-2432 A.; By, 1:2166; 
Y12 10748; m 1-0699. Two of the Z lines, and all the K lines, 
agree with the selection principle. Four lines in the L series are 
not in agreement, but quantitatively correspond with transitions 
between energy levels. Also there are two lines in this series not 
in agreement with the accepted energy levels. A. A. E. 


X-Ray Absorption Spectra. D. Coster (Z. Physik, 1924, 
25, 83—98).—The fine structure of the K series of titanium, vanad- 
ium, chromium, and manganese, and of the L series of tin, antimony, 
tellurium, and iodine has been examined in absorption. Solid 
compounds of the elements were used as the absorbing material. 
It was found that the position of satellites on both sides of the main 
absorption lines depended on the state of chemical combination of 
the atom. An absorption line on the long wave-length side of the 
absorption-edge was met with only when the element was in one of 
the higher states of oxidation. The authors suggest in explanation 
that changes in the outer, or valency, rings of the atom can affect 
the energy of the inner electrons, responsible for X-ray aes 


Réntgenographic-Chemical Investigations. H. M. Sr&a- 
BAHN (Z. physikal. Chem., 1924, 109, 431—434).—Polemical against 
Stintzing (cf. this vol., ii, 83, 216). It is maintained that the 
difficulties of which Stintzing complains are due mainly to the use of 
insufficiently high vacua. L. J. H. 


Compton Effect. M. pz Brociie and A. DAvvILLIER (Compt. 
rend., 1924, 179, 11—14).—A continuation of previous work (¢bid., 


1924, 178, 908, 2076). When a radiator of fused silica is used it 


was found that the intensities of the two diffuse components for a 
quartz crystal (cut parallel to its optical axis) were almost identical, 
but that the Compton effect is more intense than with an aluminium 
radiator, For rock salt, the Compton effect is very feeble. The 
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“tertiary radiation’ obtained by Clark and Duane (this vol., ii, 
368, 369) was particularly sought for, using the K-radiation of silver, 
and a calcium radiator, but no radiation, linear or diffuse, appeared 
in the region calculated for this tertiary radiation. That observed 
by Clark and Duane, using the K-radiation of molybdenum and 
radiators of carbon, oxygen, aluminium, sulphur, sodium, and chlorine 
is quite different from the effects obtained using the K-radiation of 
silver and radiators of beryllium, boron, carbon, oxygen, aluminium, 
silicon, sodium, and chlorine, when only the Compton effect without 
any “ tertiary radiation” is observed. Clark and Duane’s contention 
that the shift of the maximum of the K-rays (the Compton effect) is 
due to filtration is not supported by the authors’ results. " 

J. W. B. 


Absorption and Scattering of y-Rays. N. Aumap and E. C. 
Stoner (Proc. Roy. Soc., 1924, A, 106, 8—19).—The results of 
previous work (this vol., ii, 440) on the absorption of penetrating 
y-rays from radium-B and -C by numerous elements are discussed 
mathematically with special reference to apparent absorption due 
to scattering. It is found that the total absorption may be repre- 
sented by 0-29 «9 Z+-2-29 x 10 A8 Z4, where op is the scattering per 
electron calculated on classical theory, Z is the atomic number, and 
\ is the mean effective wave-length, taken as 0-019 A. as an upper 
limit. The scattering per electron is approximately constant and 
between 20° and 80° is equal to 0-140,. tt is therefore independent 
of the position and binding of the electron. This supports the view 
that the first term in the above expression corresponds with scatter- 
ing absorption and the second with true absorption. The results are in 
qualitative agreement with Compton’s distribution formula (A., 1923, 
ii, 280), but this leads to lower values for the total scattering ab- 
sorption and to much lower values for the relative scattering than 
those observed. L. J. H. 


Secondary Radiation from y-Rays. D. SxKopeuzyn (Z. 
Physik, 1924, 24, 393—399)—The author has observed that the 
passage of y-rays through gases in a Wilson cloud chamber gives 
rise to a number of electrons with velocities corresponding with paths 
of about 1 cm. These velocities are much less than those which 
electrons would attain by the absorption of a complete quantum 
of y-radiation. The directions of motion of the electrons do not, in 
general, coincide with the path of the exciting y-rays. The observ- 
ation is in favour of the Debye-Compton theory of scattering ; on 
the basis of this, it can be explained as a recoil effect, the scattered 
radiation not being in the form of a spherical wave. S. B. 


Isotropic Increase of the Index of Refraction of Liquids © 
in an Electric Field. PavutTHEntreER (Compt. rend., 1924, 178, 
1899—1902).—Benzene and carbon tetrachloride have been ex- 
amined for changes of refractive index in electric fields of about 
50,000 volts percm. An increase in refractive index was observed, 
independent of the birefringence simultaneously produced. The 
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order of the effect was that predicted by a formula of Helmholtz for 
electrostriction. The changes were observed by an interferometer, 
S. B. 


Spectrophotometric Definition of the Colour of Fluores- 
cence. H. Grorce and E. Bayte (Compt. rend., 1924, 178, 
1895—1897).—A method is described for the quantitative com- 
parison of the fluorescence of a series of substances. The material 
under examination is illuminated by ultra-violet light filtered 
through nickel oxide, and the distribution of intensity with wave- 
length in the fluorescent light is compared with the distribution in 
sunlight by a spectrophotometer. 


Polarisation of Fluorescent Light from Dye Solutions. 
F. Weitcert and G. KAppier (Z. Physik, 1924, 25, 99—117).—The 
degree of polarisation of the fluorescence from aqueous solutions of 
fluorescein increases from nearly zero at extreme dilution to about 
19% for 3% solutions. With glycerin as a solvent, however, the 
phenomena are reversed; the light from dilute solutions is 30% 
polarised, but that from more concentrated solutions is almost 
eer The viscosity of the solutions has only a secondary 
influence on the polarisation. S. B. 


Phosphorescence of American Iceland Spar after Radium 
Radiation. 8S. C. Linp.—(See ii, 621.) 


Absorption Edges of Phosphors. F. Scumipt (Ann. Physik, 
1924, 74, 362).—A study of the long-duration phosphorescence of 
CaS—Cu and CaS-Mn phosphors. A variation of previously used 
experimental methods is employed in order to increase the accuracy. 
The phosphor, made by adding small quantities of manganese to 
a calcium sulphide containing large copper impurity, is spread on a 
surface and illuminated by the continuous spectrum from an ultra- 
violet light source. The positions of the absorption edges 
(d-maxima) are measured by a micrometer in terms of the wave- 
lengths of the exciting radiation. By a suitable choice of the 
phosphor (e.g., Cu-Mn), it is possible to observe the effects of the 
two metals separately, as the manganese effect is of much shorter 
duration than that of the copper. After the light is cut off, the first 
effect observed is due to the yellow band of Mna, which after a few 
minutes gives place to the effect of the Cu« green band. In this 
way, it is possible to obtain the absolute wave-lengths (wave- 
lengths divided by the square root of the dielectric constant) for 
both the copper and manganese series without the possibility of errors 
due to the determinations of the dielectric constants. It is shown 
that the absolute wave-lengths of the d-maxima occur at the same 
points for Mna and Cua, for a range of dielectric constants from 
5-45 to 6-80. The positions of the Mn« and Cua bands which give 
rise to these maxima are independent of the dielectric constant, 
A new d-maximum is observed at 1740A. This had not been 
previously observed on account of the higher values of the dielectric 
constants used by other workers. With such high values the 
appearance of such a line would have been inconsistent with Stokes’ 
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law. The d-maxima for the Cu8 and y bands are also determined. 
A summary of all the results so far obtained for such phosphors is 
given, and it is shown that the bands Cua, Mna, Zna, Bif 
give rise to a series consistent with Lenard’s law, v.,,=—K/n?, 
where y is the frequency, K a constant, and n an integer. e 
observed maxima correspond with values of n from 8 to 12. Anew 
notation is suggested. G. 8. 


Photo-electric Effect and Temperature [Phosphorescence ]. 
M. Curie (Compt. rend., 1924, 179, 105—108).—In continuation of 
earlier work (cf. this vol., ii, 514), the effect of temperature, at 
atmospheric pressure, on the photo-electric effect of various sub- 
stances containing impurities which produce phosphorescence, is 
studied. The conclusions previously drawn are confirmed; with 
calcium sulphide containing bismuth as an impurity, there is a rapid 
decrease in the photo-electric effect as the temperature is increased 
from 18° to 100°, due, probably, to loss of moisture and the con- 
sequent decrease in conductivity of the sulphide. At 200°, the 
photo-electric effect practically disappears. At higher temperatures, 
up to 400°, the photo-electric effect reappears to a smaller degree, 
probably due to the increase in conductivity of the sulphide. The 
surface of the sulphide is altered superficially on heating or on 
prolonged exposure to air, the photo-electric effect being then 
much smaller. Fluorescence decreases rapidly with increase of 
temperature, but disappears while there is still a pronounced photo- 
electric effect, thus confirming the absence of relation between these 
two phenomena. The photo-electric effect of white fluorspar 
(Durham) increases rapidly to a maximum at 100°. Sulphides 
of zinc and cadmium containing copper as an impurity show no 
photo-electric effect in air. . W. B. 


Spectra of Cathodoluminescence of Zinc Sulphides, Wille- 
mites, and Kunzites. T. Tanaxa.—(See ii, 553.) 


Luminous Spectra of Solid Nitrogen and their Application 
to the Aurora Borealis and the Diffuse Light of the Evening 
Sky. L. Vecarp (Compt. rend., 1924, 179, 35—37).—A further 
record (cf, this vol., ii, 436) of spectra obtained by bombarding 
solid nitrogen with cathode rays. Using a spectrometer with greater 
dispersion, it is shown that the band N, possesses 3 maxima (1 in- 
tense and 2 feeble) whilst the band N, appears as a single diffuse line 
(5229-4). When a film of solid argon containing traces of nitrogen 
is employed, the bands NV, and N, are very intense. The wave- 
length of the principal maximum in N, varies between 5555 and 
5604 A. for different concentrations of nitrogen. The bands diminish 
in size, independently of temperature, as the particles of nitrogen 
become smaller. The line of the aurora borealis (5577) is the 
limiting form of the band NV, when the crystals of nitrogen in space 
are reduced to molecular dimensions. e spectrum of the aurora 
borealis is probably produced mainly by cathode rays, since solid 
nitrogen bombarded with slow cathode rays yields bands in the 
ultra-violet and red corresponding with those of the aurora borealis, 
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whilst penetrating cathode rays and canal rays both produce similar 
effects, viz., intense N, and N, bands, and a series of diffuse bands 
in the blue and violet, quite different from the observed spectrum of 
the aurora borealis. These diffuse bands probably constitute a 
stage in the evolution of the bands observed by Rayleigh in diffuse 
nocturnal light. J. W. B. 


Luminous mownonge, in Chlorine. Electron Affinity of 
Halogen Molecules. . A. Noyvzs, jun. (J. Amer. Chem. Soc., 
1924, 46, 1598—1606).—The luminous discharge in chlorine at low 
temperatures usually disappears at a potential which is some 
multiple of 8-2 volts plus a small correction. The potentials necess- 
ary to maintain luminosity in iodine, bromine, and chlorine are of 
the same order, and the point at 8-2 volts in the case of chlorine may 
correspond with the formation of a molecular ion. Other points 


. were found at some multiple of the ionisation potential plus 4-0 volts, 


and it is suggested that this may correspond with a resonance 
potential of chlorine. Halogen molecules may take up electrons 
according to the reaction X,-+-2e—2X~-. The free energy change 
of this reaction is large and negative, which indicates that the free 
electrons must attain ionising speed in a shorter distance than the 
mean free path. ; W. H.-R. 


Different Types of Ions in Hydrogen. H.D.Smyrtu (Nature, 
1924, 114, 124).—A previous conclusion, that the primary product 


of ionisation of hydrogen at about 17 volts is molecular ions, is 
confirmed; however, as the pressure is increased, atomic ions do 
not necessarily become dominant. Peaks have been observed 
corresponding with apparent values of m/e} and 4. A. A. E. 


Dissociation of Hydrogen and Nitrogen by Excited Mercury 
Atoms. O. 8. Durrenpack and K. T. Compron (Physical Rev., 
1924, 23, 583—592).—The dissociation of hydrogen in low-voltage 
arcs, as measured by pressure changes resulting from reduction of 
copper oxide, was not observed below a minimum voltage (13), but 
above 16 volts the rate was rapid, decreasing to 65 volts. Dissocia- 
tion from contact with the hot filament was always superimposed on 
the electrical dissociation. With mercury ares, the dissociation 
was several times more rapid, the hydrogen molecules presumably 
being activated by excited mercury atoms in the 2p, state. The 
effect was observed, but not so markedly, with nitrogen, owing 
possibly to the small number of mercury atoms with electrons 
displaced to the 2P orbit. Above 70 volts, a very active form 
of nitrogen appears, the conductivity of the arc increasing enor- 
mously, and a “ flare” is produced. A. A. E. 


New Photo-electric and Ionisation Effect. U. A. OscHwaLpD 
and A. G. Farrow (Proc. Physical Soc., 1924, 36, 214—252).—The 
initial voltage necessary to light a neon lamp can be considerably | 
lowered by exposure to light, X-rays, or the influence of radio- 
active substances. The effect varies greatly among different 
lamps and sometimes is non-existent. In one case, the necessary 
initial voltage in the dark was about 180, and this was continually 
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lowered, at first rapidly and then more slowly, with increasing 
intensity of illumination, until at 1 foot-candle the voltage was 
almost independent of the intensity of the light (about 165 v.). On 
allowing a narrow beam to impinge on different parts of the lamp, 
it was found that the electrodes were equally sensitive, but if these 
were missed and the beam passed through the gas only little effect 
was observed. With dispersed light, the orange region of the 
spectrum was found most effective. Even very soft X-rays were 
effective, as was the presence of any radioactive material. In the 
discussion, it was suggested that the phenomena were probably 
associated with an almost invisible film (not understood) which forms 
on the electrodes during one stage in the process of manufacture, if 
hydrogen or water-vapour be present in the gas. L. J. H. 


New Photo-electric Cell. J. Tykocinski-TYKOcINER and 
J. Kunz (Science, 1924, 59, 320—321).—The cell consists of a glass 
tube with terminal bulbs; inside each bulb is a hemispherical 
deposit of potassium and a platinum electrode connected with the 
sensitive layer. When the bulb with its electrode connected to the 
negative pole of a battery is illuminated, it shows the usual photo- 
electric effect; if the connecting tube (containing no visible deposit) 
is also illuminated, an increased deflection of the galvanometer is 
observed, a linear relation existing between the extent of illumina- 
tion of the tube and the current produced. A. A. E. 


Ionisation Gauge. II. Relation between Ionisation Cur- 
rent at Constant Pressure and Number of Electrons per 
Molecule. C. G. Founp and 8.Dusuman (Physical Rev., 1924, 
23, 734—743).—The ionisation gauge previously described and 
calibrated with argon (ibid., 1921, 17, 7) has been calibrated with 
mercury and iodine, using the published values for vapour pressures. 
For hydrogen, helium, neon, nitrogen, and carbon monoxide readings 
were compared with those of a McLeod gauge. Except with 
hydrogen and helium, where the value is approximately half as 
great, all the above gases yield nearly constant values for Kx NV 
(where K is a constant in the expression: pressure =K x positive 
ionisation, and N is the total number of electrons per mol.). With 
the exception of the hydrogen anomaly, these results are analogous 
to those obtained with another method by Kleeman (A., 1907, ii, 
423). The vapour pressure of naphthalene between —11° and 18° 
is recorded. A. A. E. 


Piezo-electricity and Molecular Asymmetry. R. Lucas 
(Compt. rend., 1924, 178, 1890—1892).—The author concludes, from 
an examination of many camphor derivatives, alkaloids, and com- 
plex salts, that all optically active crystals also have piezo-electric 
properties. It is suggested that piezo-electricity may be of use in 
determining the symmetry of crystals which do not show hemihedral 
faces, and to which the etching method is inapplicable. Ss. B. 


Paramagnetism Independent of Temperature. P. WEISS 
and (Muuz.) P. Cottet (Compt. rend., 1924, 178, 2146—2149).— 
The paramagnetism of potassium dichromate in solution is constant 
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between 14° and 50°, the atomic permeability for chromium calcul- 
ated therefrom being 63:3x10°°. This and previously recorded 
values for the elements potassium, calcium, titanium, vanadium, 
manganese, and iron, when plotted against the atomic numbers, 
fall on a curve which is very similar to that of Cabrera (A., 1923, ii, 
123) relating the moments of ions (as deduced from the variable 
paramagnetism) with the number of electrons in the ions (atomic 
number-valency). The parallelism between these two curves is 
accounted for by the hypothesis that substances of constant para- 
magnetism have the same atomic moments as ions with the same 
number of electrons, and that the permeabilities are proportional 
to the moments. 

Atoms of substances showing this constant aramagnetism 
possess an internal magnetic field of the order 3 x1 -—. . 


Magnetostriction of a Magnetite Crystal. C. W. Heaps 
(Physical Rev., 1924, 24, 60—67).—The magnetostriction of an 
octagonal magnetite crystal has been measured along three axes in 
fields up to 5000 gauss. To explain the results, a model of the 
magnetic element in magnetite is suggested, similar to Ewing’s 
recent model. The experiments favour the view that the rotating 
magnetic element is a group of non-parallel electron orbits inside 
the atom. W. E. G. 


Radioactivity of some Indian Minerals. N. A. YasnrK and 
8. J. Kont1.—(See ii, 620.) 


Anomalous Emission of «-Particles from Polonium. 
R. W. Lawson (Nature, 1924, 114, 121—122).—A criticism of the 
conclusions of Kutzner (this vol., ii, 226); additional evidence of the 
importance of the phenomenon ‘of aggregate recoil is adduced, and 
it is shown that effects identical with those observed by Kutzner 
would be expected on this basis. A. A. E. 


Number of «-Particles Emitted by Radium. V. F. Hss 
and R. W. Lawson (Z. Physik, 1924, 24, 402—410)—The authors 
state that the accuracy of Geiger and Werner’ s observations on the 
«-particle emission of radium (this vol., ii, 227) is misleading, 
owing to the absorption of emanation by platinum used in the 
apparatus, and for other reasons. They consider their earlier 
estimate (Wien. Ber., 1918, 127, 405) of 3-72 10" a-particles per 
gram of radium per second to be nearer the true value. S. B. 


Emanation Method for Radium. F.E. E. Germann (Science, 
1924, 59, 340—341).—A simple device for unsealing the flask when 
connected with the gas burette is described. A. A. E. 


Evolution and Disintegration of Matter. F. W. CLarKE 
(U.S. Geological Survey, Prof. Paper, 132D, 1924, 51—86).—The 
possible course of the evolution and disintegration ‘of the elements 
is discussed, and a résumé is given of physical and — 
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knowledge bearing on this subject. 
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Structure of Silicon. H. Corztins (Chem. News, 1924, 129, 
47—49).—Speculative. A. A.E. 


Structure of Calcium. H. Corzins (Chem. News, 1924, 129, 
95—97).—Speculative. A. A. E, 


Growth of Crystals. H. TrrtscnH (Z. anorg. Chem., 1924, 
136, 203—215).—Niggli’s conclusions regarding the method of 
development of crystal faces and the relative frequency with which 
they occur are criticised (cf. A., 1920, ii, 295). The question is dis- 
cussed with relation to sodium chloride and zinc blende, and it is 
shown that the probability of the formation of any definite crystal 
face does not depend wholly on the thickness of the partly crystalline 
layer as postulated by Niggli, but is also influenced by the free 
atomic valencies of the surface layer and by the number of ions on 


the surface of the crystal which are acting in the same ~~e 
A. R. P. 


Baeyer’s ‘‘ Strain-theory '’ and the Structure of Diamond. 
E. Mor (J. pr. Chem., 1924, [ii], 107, 391—392).—The author finds 
that in some of his conclusions (A., 1919, ii, 229) he was anticipated by 
Nold (Z. Krist. Min., 1910, 48, 321). W. A. S. 


Crystal Structure of Argon. F. Smmon and C. von Smsox 
(Z. Physik, 1924, 25, 160—164).—Solid argon has the close-packed, 
face-centred cubic lattice structure, and the Bragg ‘“‘ atomic radius ” 
is 1-92 A. The density of the solid is 1-65-L0-02. Since the mean 
atomic radius of K+ and Cl~, with the same electronic arrangement 
as iodine, is 1-56A., it is concluded that the atomic radius is de- 
pendent on the forces between the atoms. Combining these results 
with previous data, the authors have calculated that the force of 
attraction between atoms of argon falls off with the 9th power, 
and the repulsive force with the 15th power, of the distance 
separating them. S. B. 


ment of Atoms in Calomel Crystals. C. Maueuin 
(Compt. rend., 1924, 178, 1913—1916).—The interatomic distances 
in calomel crystals have been studied by the X-ray method. The 
author concludes that a natural grouping, CIHgHgCl, is indicated 
by his results, in support of the chemical Ps ins for the double 
molecule. Ss. B 


Structure of Crystalline Mercury. N. Aisin and G. 
Aminorr.—(See ii, 554.) 


Crystal Structure of White Tin. A. E. van Arxet.—(See 
ii, 558.) 

Crystal Structure of Uranyl Nitrate Hexahydrate. L. 
Pavutine and R. D. Dickinson.—(See ii, 619.) 

Structure of Mixed Crystals. A. E. van ARrKkeL.—(See 
ii, 618.) 


X-Ray Spectrum of Cellulose. H. W. Gonnett (Z. Physik, 
1924, 2, 118—120).—-It is concluded from the structure of the 
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individual points in the X-ray diffraction patterns of various 
samples of cellulose that this substance must contain more than one 
crystalline constituent. 


Fluidity of Crystallised Salts. A. Benratu and W. Stanpop. 
—(See ii, 607.) 


Absolute Entropy and Chemical Constants of Polyatomic 
Gases. J. K. Syrxin (Z. Physik, 1924, 24, 355—365).—General 
expressions are obtained for the absolute entropy of gases, and for 
their chemical constants. The mass and dimensions of the molecule 
are factors in the expressions. Moderately good agreement is 
obtained with the experimental values for chemical constants. 

S. B. 


Relationship between Specific Heat, C,, of the Internal 
Energy U and the Equation of State of Bodies on the Basis 
of the Second Law of Thermodynamics. W. Jazyna (Z. 
Physik, 1924, 25, 133—134). 


Measurement of the Specific Heats, C,, of Gases by the 
Differential Method. II. M. Travutz and K. Hessen (Ann, 
Physik, 1924, 74, 285).—The specific heat, C,, of hydrogen, 
nitrogen, and carbon dioxide has been accurately determined by 
a differential method; two vessels—a measuring flask and a gas 
flask—are connected by a sensitive manometer. The volume of the 
measuring flask can be altered by removing oil from it. Heat is 
supplied to the gas in each vessel by a hot filament; a small cloud 
of hot gas is formed which slowly makes its way towards the walls 
of the vessel. Before it reaches the walls, the filament has given 
up all its heat to the gas. Although the apparatus is designed to 
measure specific heats over a wide range of temperature, the results 
are confined to a temperature range of 14—24°. The measurements 
are made to about 0-001 cal., an accuracy some ten times greater 
than that of previous determinations. The temperature coefficients 
of C, for air and nitrogen are very small; those for hydrogen and 
carbon dioxide are greater than the values previously re 


Specific Heat and Thermal Diffusivity of certain Explosives. 
III. A.M. Prentiss.—(See i, 844.) 


Specific Heats of Trinitrotoluene, ‘‘ Tetryl,’’ Picric Acid, 
and their Molecular Complexes. C. A. Taytor and W. H. 
RINKENBACH.—(See i, 843.) 


Irregularities in the Specific Heats of certain Organic 
Liquids. J. W. and F. Dantets (J. Amer. Chem, Soc., 
1924, 46, 1569—1577).—The irregularities previously noted by the 
authors (this vol., ii, 450) in the specific heat-temperature curves 
of benzene,. ethylbenzene, and carbon tetrachloride have been 
investigated in detail, and are genuine effects not due to experi- 
mental errors. They indicate molecular changes in the liquids, for 
which differential specific heat measurements offer a very delicate 
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test, as no irregularities are shown by density or vapour-pressure 
measurements. The curves obtained for benzene and ethylbenzene 
saturated with water are much more regular than those for the pure 
substances, indicating that water catalyses the change from one 
molecular species to another. W. H.-R. 


Compressibility of Liquids and the Velocity of Sound in 
Liquids. D. Bunererzianu (Bul. Soc. Romane Stiin., 1922, 25, 
69—125).—The compressibility of, and velocity of sound in water, 
certain aqueous solutions, and other liquids is determined by a 
resonance method. A. A. E. 


[Relation between] Internal Friction (Viscosity) and Free 
Space [of Liquids]. W. Herz (Z. anorg. Chem., 1924, 136, 
325—328).—The ‘“‘free space,” A, of a liquid is defined as the differ- 
ence between the molecular volume, J, of a liquid and the actual 
volume of its particles, and is given by the equation A= M /d—M /d,, 
where d and dy are the densities at any temperature, ¢°, and at 
absolute zero, respectively. If ¢ is the absolute viscosity at ¢°, then 
the product A.« decreases with rise of temperature, rapidly at first 
and then more slowly, and appears to reach a minimum constant 
value at temperatures approaching the boiling point of the liquid. 
The values of <, d, A, and A.e have been found for the methyl 
esters of the fatty acids from formic to butyric inclusive, for the 
paraffins from pentane to octane inclusive, and for methyl, ethyl, 
and propylalcohols. In all the series, the change in the value of A.« 
for each member between the same temperatures increases with the 
molecular weight, 7.e., it is greater the farther the comparison 
temperature is from the critical temperature of the liquid. 

A. R. P. 


Freezing Point of Organic Substances. VIII. Melting 
Points of Esters containing a C,; Group. G. Lizvens (Bull. 
Soc. chim. Belg., 1924, 33, 122—131).—The variation of boiling 
point with pressure, of density and refractive index with temperature 
have been determined for a series of esters of which either the 
alcoholic or acidic group contains five carbon atoms. From the 
available data it appears that esters which are derived from a given 
acid show in their freezing points a tendency to pass from normal 
alternation in the lower members to inverse alternation in the 
higher, whilst the reverse tendency is exhibited when the esters 
compared are those which contain the same alcohol. H. J. E. 


Methylal as a Solvent. A. Bouraom (Bull. Soc. chim. Belg.. 
1924, 33, 101—115).—A list of inorganic salts classified according 
to their solubility in methyal is given. The solubility curve for 
mercuric iodide shows a break at 125°, the transition temperature 
of the red to.the yellow form. The critical temperatures of vaporis- 
ation for various mixtures of mercuric iodide and methylal have been 
determined. The densities, refractive indices, freezing and boiling 
points of homogeneous mixtures of methylal and water and the 
composition of the conjugate liquids have also been measured. 
The two liquids are completely miscible above 160-3°, and the 


GENERAL AND PHYSICAL CHEMISTRY. ii. 591 


critical composition corresponds with 57-34% of methylal. Certain 
mixtures rich in water which are homogeneous at the ordinary 
temperature separate into two layers on heating, the solubility 
curve reaching a minimum at 82°. It is stated that methylal may 
advantageously be substituted for ether in the preparation of certain 
organo-magnesium compounds. H. J. E. 


Fractional Distillation of Small Quantities. L. Crismer 
(Bull. Soc. chim, Belg., 1924, 33, 255—256).—A claim for priority 
against Widmer (this vol., ii, 234). J. W. B. 


Osmotic Pressure of Salvarsan and Neosalvarsan Solu- 
tions. J.M. Jounson (U.S. Pub. Health Service, Hyg. Lab. Bull., 
1924, No. 135, 33—37).—Variations in the osmotic pressure of 
salvarsan and neosalvarsan bear no relation to the content of 
arsenic, but are probably entirely due to variations in the content 
of inorganic salt. Heating causes very little change in the osmotic 
pressure of solutions of neosalvarsan, or of solutions of salvarsan 
after treatment with alkali. CHEMICAL ABSTRACTS. 


Determination of Molecular Weights of Amino-acids in 
Aqueous Salt Solutions. P. Preirrer and (Miss) O. ANGERN 
(Z. physiol. Chem., 1924, 135, 16—28; cf. A., 1916, i, 125)—The 
combination of amino-acids with neutral salts in aqueous solution 
has been studied by measurement of freezing-point depression. 
Whereas potassium iodide and sodium and ammonium acetate 
produce the same depression in salt solutions as in pure water, amino- 
acids give appreciably smaller depressions, indicating a combination 
of the amino-acids with the salt molecules or ions. The combination 
increases in the order dl-alanine, sarcosine, glycine, glycylglycine, 
diglycylglycine. This order is independent of the nature of the salt, 
but the actual amount of combination varies considerably, being 
greater for the alkaline-earth metals than for the alkali metals, and 
increasing in the order chloride, bromide, iodide, thiocyanate, 
nitrate. The combination of the amino-acids with sodium salts of 
organic acids is less than with sodium chloride and bears no relation 
to the ionisation constant of the acid. The combination increases 
with increasing salt concentration, and for a given salt concentration 
is proportional to the concentration of the amino-acid. E. M. C. 


Molecular Conductivity of Potassium Iodide in Organic 
Solvents. N. A. YasnrK and B. R. Sosrt (J. Proc. Asiatic Soc. 
Bengal, 1922, 18, 72—73).—The molecular conductivity of potass- 
ium iodide in methyl alcohol, acetone, pyridine, epichlorohydrin, 
furfuraldehyde, benzaldehyde, and nitrobenzene increases with 
decrease in concentration. The ionising power of the solvent runs 
parallel with the dielectric constant ; reported viscosity relationships 
were not observed. CHEMICAL ABSTRACTS. 


Buffer Mechanism for the Calcium-ion Concentration and 
Determination of Calcium Ion Buffer Values. I.N.KuGELMass 
(J. Biol. Chem., 1924, 60, 237—256).—The calcium-ion concentra- 
tion of a solution may be regulated by the use of mixtures of an 
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acid HA and the soluble salt BA, where HA is an acid such as 
carbonic or phosphoric acid, which forms an insoluble normal 
calcium salt and a soluble acid calcium salt. The equation repre- 
senting the calcium-ion concentration, expressed in the usual 
logarithmic notation, is ~,—px-+nlog[BA}*/[HA], where px is a 
constant, [HA] the concentration of the buffer acid, [BA] that of the 
buffer salt, and » is the ratio of the valency of calcium to the basicity 
of the buffer acid. The author develops this equation mathemati- 
cally after the method of Van Slyke (A., 1922, i, 893), and 
obtains an expression for the calcium buffer value of a solution 
defined by the equation p=d[BA]/dp,,. This buffer value for the 
carbonates of normal blood-serum at pg 7:35 is 3-5<10% and for 
the serum phosphates is 0-510. Since the buffer value for a 
mixture is the sum of the separate values, it follows that the true 
buffer value of the carbonates and phosphates in blood-serum is 
4-0 x 10°. C. R. H. 


Electrometric Study of the Hydrolysis of Salts. P. Joz 
(Compt. rend., 1924, 179, 49—52).—The measurement of hydrogen- 
ion concentration has been applied to the study of the hydrolysis 
of salts of weak acids and bases. In the action of hydrochloric acid 
on 0-001N-sodium pyrophosphate solution three stages may be 
distinguished: (1) the addition of 1 mol. of acid to 1 mol. of salt, 
H’+P,0,"""—> HP,0,'" (k=3X107); (2) the reaction + 
H’—>H,P,0,” (k=10*); (3) when all the pyrophosphate 
is converted into the disodium salt it behaves as a neutral 
salt. The curve obtained for borax shows that the ion B,O, only 
exists in very small quantity in solution, and is transformed into 
boric acid and the metaborate ion, H,BO,, the observed hydrolysis 
being that of a mixture of these two. The hydrolysis of ammonium 
salts and alkali acetates is shown to conform with the ionic theory 
for solutions from 0°001N to 0-03N, and for hydrogen-ion concen- 
trations of 10-7 to 10% for acetates and of 10-7 to 3x10-” for 
ammonium salts. J. W. B. 


Acid-Base Equilibria of Salvarsan Solutions. E. ELvove 
and W. M. Crark (U.S. Pub. Health Service, Hyg. Lab. Bull. 135, 
1924, 2—11).—The hydrogen-electrode method is preferred to the 
indicator method of measuring the pg values of salvarsan. Large 
variations of py were found in solutions to which 1-125—2 equiva- 
lents of alkali had been added. CHEMICAL ABSTRACTS. 


Dissolution of Gelatin. F. Farrsrotuer (Biochem. J., 
1924, 18, 647—650).—Gelatin dissolves on standing in contact 
with water, dilute acid, or dilute alkali at the ordinary temperature 
primarily in an unaltered condition. Some hydrolysis probably 
occurs later. It is suggested that the framework of a gelatin gel 
consists, not only of isoelectric gelatin, but also of gelatin cations. 


8. 8. Z. 


Titration Curve of Gelatin. W.R. ATKIN and G. W. Dovuetas 
(J. Soc. Leather Trades Chem., 1924, 8, 359—370).—The pg curves 
obtained when gelatin is titrated with hydrochloric acid and with 
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sodium hydroxide have been determined. The curve appears to 
consist of four portions, pg 1-7—4-7, pg 4-7—7°7, pu 7-7, Pa 
and the authors recognise two sigmoid branches. From the portion 
of the curve between py, 4-7 and p, 7:7 it is inferred that the calculated 
equivalent weight of gelatin is 3290. The curve from pg 7-7 to 
x 12-6 corresponds with a combining weight of 2060. The latter - 
branch of the curve is supposed to be due to a keto-enol trans- 
formation. The second isoelectric point recorded by Wilson at 
Pa 7-7 is a point of inflection in the above curve, and appears to 
represent the commencement of the introduction of alkali into the 
-CO-NH- group in which keto-enol transformation has taken 
place. D. W. 


Dimensions and Weight of the Molecules of the Serum 
Proteins. P. L. pu Notiy (Compt. rend., 1924, 178, 1904— 
1906).—The dimensions of the molecules of the serum proteins 
have been deduced from the position of minima in the surface 
tension-concentration curves of protein solutions, combined with 
assumptions regarding the orientation of the molecules in the 
surface layers. The length of the albumin molecule is given as 
4:41x10°7 cm., and the thickness as 3°25x10°7 cm. The cor- 
responding molecular weight is 36,600. 8. B. 


Jellies, as Contrasted with Gels and Curds. Soaps in 
Dry Alcohol. M. E. Larne and J. W. McBatn (Kolloid-Z., 
1924, 35, 19—21).—The authors direct attention to errors that have 
arisen from the confusion of soap jellies with curds. The term 
“jelly ” should be applied only to completely transparent elastic 
masses, such as gelatin jelly; flocculent and gelatinous precipitates 
or crystals should be termed gels. Jellies, as distinguished from 
gels, can be formed without marked interference with the equilibria 
in the solution. There is no proof that soap solutions or jellies 
possess emulsoid character. The speed of the process is not the 
determining factor in the formation of jellies or crystals. Potassium 
and sodium soap solutions in dry alcohol crystallise in flakes on 
cooling; jellies are formed only when sufficient water is present to 
bring the necessary colloid into solution. .M.C. 


riments in Support of Tammann’s Theory of the 
Glassy State. D. Batarrv (Z. anorg. Chem., 1924, 136, 221— 
222)—When zinc or cadmium pyrophosphate is heated on a 
platinum loop in the Bunsen flame until almost all is molten, the 
bead crystallises completely during cooling provided that a crystal- 
line nucleus is present. A bead that is entirely liquid solidifies to 
a glassy mass on cooling quickly, but crystallises when slowly 
cooled, and a glassy bead on reheating always crystallises before 
it melts. A fused mixture of equal parts of the two pyrophosphates 
yields a glass on cooling, and this, on reheating slowly, commences 
to crystallise from the surface inwards; this action ceases on cooling 
again, showing that a supercooled liquid will crystallise completely 
in the presence of nuclei only under conditions that ensure a certain 
definite rate of crystallisation. A. BR. P. 
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Electrical Double Layer and its Relation to Ionic Migration. 
J. W. McBain (J. Physical Chem., 1924, 28, 706—714).—A modified 
view of the double layer is proposed in which only a very few, 
sparsely distributed ions are mobile. This conception is developed 
and is shown to harmonise with the migration data previously 
determined for soap sols (cf. T., 1923, 123, 2417). The new theory 
invalidates the fundamental assumptions of all previous mathe- 
matical treatment. Experimental results should be recorded in 
the form in which they are observed and not in terms of contact 
potential. 8. K. T. 


Extension of the Application of the Law of Gases to Super- 
ficial Solutions. A. Marcerrn (Compt. rend., 1924, 179, 33— 
35).—The product of the area occupied by a given quantity of 
oleic acid on the surface of water and the surface pressure of the 
film has been found to be constant over the range extending from 
the saturated surface to that represented by a surface 28 times as 
large (cf. this vol., ii, 390). The speed of displacement of the 
edge of the film at each instant is proportional to the surface 
pressure, and this affords a rapid means of measurement when 
direct measurements become impossible. J. W. B. 


Adsorption. I. Adsorption and Heterogeneous Chemical 
Equilibrium. P. N. Paviov (Kolloid-Z., 1924, 35, 3—11).— 
The equilibrium states resulting from the interaction of soluble and 
insoluble salts such as potassium sulphate and barium carbonate 
are considered in reference to the phenomenon of adsorption. 
So-called adsorption curves of various types are indicated by the 
experimental data for the equilibria which have been examined. 
For reactions yielding a new solid phase of lower solubility product 
than that of the adsorbent, as in the case of barium carbonate and 
potassium sulphate, the initial portion of the curve is concave 
to the axis representing the concentration of the soluble salt. 
When the new solid phase has a higher solubility product than 
the adsorbent, as in the case of barium sulphate and potassium 
carbonate, the curve is of the sigmoid type and is convex 
in its initial portion. The curve for potassium chromate-—lead 
carbonate exhibits a maximum; the smaller adsorption found in 
the more concentrated solutions in this case is probably the result 
of a series of separate reactions. The curve for potassium oxalate- 
calcium carbonate also shows a maximum adsorption of oxalate, 
which is actually greater than that equivalent to the total amount 
of calcium carbonate. It is suggested that this anomaly may be 
due to the existence of labile double salts. E. M. C. 


Adsorption by Zirconium Oxide Gels. III. Hydrogen 
Peroxide, Hydrochloric Acid, and Perchloric Acid. E. 
WEDEKIND and H. Wrke (Kolloid-Z., 1924, 35, 23—34; cf. this 
vol., ii, 238).—Zirconium oxide gel rapidly catalyses the decom- 
position of hydrogen peroxide, especially in concentrated solutions. 
The removal of hydrogen peroxide by zirconium oxide gel during 
very short periods of contact with dilute solutions can be represented 
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by the usual adsorption equation. After prolonged contact the 
hydrogen peroxide in solution is almost completely decomposed, 
but large amounts remain in the substrate. It is suggested that the 
reaction consists of an initial adsorption followed by a fairly rapid 
chemical combination to form a complex peroxide. Hydrochloric 
acid and perchloric acid are rapidly and reversibly adsorbed by 
zirconium oxide gel. The tendency of the adsorption complexes 
formed by zirconium oxide gels with acids to be converted into 
salts does not appear to be determined by the strengths of the 
acids. The characteristics of solid solution, adsorption, and chemicai 
combination are discussed. E. M. C. 


Swelling and Viscosity of Japanese Konyaku. S. DoKkan 
(Kolloid-Z., 1924, 35, 11—18).—Konyaku powder is a Japanese 
foodstuff derived from a tuber similar to the potato. Although a 
polysaccharide, it differs markedly from agar in its colloidal 
properties. Salts have little action in dilute solution, but in 
normal concentration they give rise to increased swelling and 
peptisation and reduce the viscosity. Bi- and ter-valent cations 
have the most marked effects, whilst acids have but little influence. 
Potassium hydroxide is clearly distinguished from other electrolytes 
in its action, in that the viscosity is diminished very appreciably by 
this electrolyte even at low concentrations. E. M. C. 


Production of Lies Lines in a Capillary Space. J. 
BRODERSEN (Kolloid-Z., 1924 35, from 
a 2% solution was allowed to diffuse into a silver nitrate solution 
(10%) contained in a capillary space formed between microscope 
cover-slips. With a chamber of 0-04 mm. thickness, the precipitate 
formed a large number of approximately parallel lines; with 
thicker or thinner chambers, the lines were less clearly defined. 
The formation of these Liesegang lines was followed under the 
microscope and was considered to be the result of a simple diffusion 
process. KE. M. C. 


Protective Effect on Suspensions of the Addition of Quanti- 
ties of Electrolytes too small to cause Flocculation. A. 
Boutaric and (Muuz.) G. Penzau (Compt. rend., 1924, 179, 46—49). 
—The addition of electrolytes to colloidal solutions of gamboge 
and mastic in quantities too small to produce flocculation has a 
protective effect on the suspension. For a given volume containing 
definite quantities of colloid and electrolyte, the speed of flocculation 
diminishes with decrease in the concentration of the added elec- 
trolyte (cf. Boutaric and Vuillaume, A., 1921, ii, 537). Colloidal 
solutions of mastic and gamboge to which have been added quan- 
tities of an electrolyte insufficient to cause flocculation are found 
to flocculate more slowly on the addition of a further equal quantity 
of the same electrolyte than the colloidal solution which has not 
been so treated. No such protective action is generally observed 
in the case of arsenic sulphide sols. The addition of a different 
electrolyte from that used as a protective agent sometimes accelerates 
and sometimes retards flocculation. Thus the addition of potassium 
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chloride to a gamboge suspension protects it from flocculation by 
barium chloride and sodium chloride solutions, but with sulphuric 
and hydrochloric acids flocculation is accelerated. J. W. B. 


Effect of Alterations in Hydrogen-ion Concentration on 
the Precipitation of Positive and Negative Iron Hydroxide 
Sols. P. Rona and F. Lirpmann (Biochem. Z., 1924, 147, 163— 
173).—With diminishing hydrogen-ion concentration, positively 
charged ferric hydroxide sols become more sensitive to the floccu- 
lating action of anions. These follow a series similar to that of 
Hofmeister; the sequence is not affected by alterations in hydrogen- 
ion concentration, the order being [Br,NO,,CI]}<CNS<F<SO,< 
citrate (cf. Loeb, J. Gen. Physiol., 1922, 5, 665, 693). Importance is 
attached to the degree of hydration of the sol and to salt hydrolysis 
in these observations. The negative charge of ferric hydroxide 
sols in the presence of citrate is closely related to the degree of 
acidity. J.P. 


Removal of Polonium from a Sodium Hydroxide Solution 
by Different (Adsorbing) Substances. J. EscHER-DESRIVIBRES 
(Compt. rend., 1924, 178, 1713—1715).—The removal of polonium 
from a sodium hydroxide solution, by the precipitation of an 
insoluble hydroxide, such as bismuth or ferric hydroxide, or its 
adsorption from the same solution by animal charcoal, depends, 
for a given weight of the adsorbing agent, upon the concentration 
of the alkali. With ferric hydroxide, the action may be represented 
quantitatively by the equation X=(a/m*)e™, where X is the ratio of 
dissolved to precipitated polonium, m the weight of ferric chloride 
to be precipitated, n the amount of sodium hydroxide, k a constant, 
and @ a constant depending on the units employed. The exponent 
« depends on the nature of the precipitating or adsorbing agent, 
changing abruptly to a different value when a certain concentration 
of alkali is reached. If this discontinuity be real, it may correspond 
with a change in the nature of the ion or complex with which the 
polonium is associated. 

In feebly alkaline solutions (N/10 sodium hydroxide), the 
polonium is rapidly removed by traces of solid matter, or is deposited 
on the walls of the containing vessel. M.S. B. 


Oxidation and Reduction Potentials of Organic Com- 
pounds. E. Bormann (Trans. Faraday Soc., 1924, 19, 676— 
691).—A review of recent work on reduction potentials with special 
reference to the quinhydrone electrode and its modifications, and 
to the reduction potentials of substituted quinones, alloxantins, 
and azo compounds. 8.8. 


Determination of the Affinity Constants of Bases by the 
Hydrogen and Quinhydrone Electrodes. J. N. Prine (Z'rans. 
Faraday Soc., 1924, 19, 705—717).—The hydrolysis and affinity 
constants for twelve amino-bases dissolved in water, and in mixtures 
of water and acetone, have been determined electrometrically by 
means of the hydrogen and quinhydrone electrodes. In most 
cases, the results were checked by a colorimetric determination of 
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The values found for 
and for k,=[X,NH"][OH’]/{[X,N]+[X,NHOH]} in aqueous solu- 
tions in the neighbourhood of 20° are :—Diethylaniline, k,=2-3 x 
10-7, p-phenylenediamine, kk=1-0x 
10-8; dimethyl-p-toluidine, k,=2-5 x 10-6, k,=3-0 x 10; benzidine, 
k,=6-6 X10, k,=1-6X10°; dimethylaniline, k,=7-6x10°, k= 
10x10; ethylaniline, k,=7-0x p-toluidine, 
106, k,=1-0 10°; methylaniline, k,=2x10, k,=5-0x 
107°; aniline, k,=2:5x10%, k,=3-0X10°; p-nitrosodimethyl- 
aniline, k,=5X105, glycine, k,=3-5x103, 
30x10; p-aminobenzoic acid, k,=5-6x103, k=1-5x10". 
Similar measurements made with solvents containing 50 and 90 
volume per cent. acetone show that the apparent basicity decreases 
rapidly with increasing acetone content, but with a few exceptions 
the order of the basicities is unchanged. The following values were 
obtained for [H"][OH’]/[H,O] :—2-10 x 1076 in pure water at 20°, 
1:09 x 107 in 50% acetone at 20°, and 3-610 in 90% — 
at 15°. 


Oxidation—Reduction. V. Electrode Potentials of Simple 
Indophenols Each in Equilibrium with its Reduction Product. 
B. Conen, H. D. Grpps, and W. M. CrarK (U.S. Pub. Health Repts., 
1924, 39, 381—414).—The equation applicable in all cases at 
30° is {H+ })—log(H*)+ 
log(K,+[H*+])], where E, is the electrode potential difference referred 
to the normal hydrogen electrode, HZ, is a constant for a given 
system, S, and S, are the concentrations of reducing and oxidising 
substances, respectively, and K,, K,, and Ky, are acid ionisation 
constants. The essential feature of dye reduction is the transfer 
of electron pairs. CHEMICAL ABSTRACTS. 


Concentration Cells and the Electrolysis of Sodium 
Ethoxide Solutions. M. Surcata (Trans. Faraday Soc., 1924, 
19, 721—728).—The mercury dropping electrode has been used in 
the investigation of the electrolysis of alcoholic sodium ethoxide 
solutions, and it is shown that the deposition of sodium ions at 
such an electrode is reversible. With the aid of a standard sodium 
amalgam electrode the H.M.F. of a series of concentration cells 
has been measured, and it is found that the activity of the sodium 
ion increases rapidly in more concentrated ethoxide solutions. 
Conductivity and vapour pressure measurements indicate that this 
effect is probably due to a decrease in solvation. 


Electrode Potentials in Non-aqueous Solvents. E. Baur 
(Trans. Faraday Soc., 1924, 12, '718—720).—Electrede potentials 
in non-aqueous solvents may be measured by using a chain such 
as metal | metallic salt in phenol | KCl in phenol | KCl in water | X, 


™ 
where X is a calomel electrode. Of the potentials concerned, 7; 
is known, zz is zero when the potassium chloride is in equilibrium 
between phenol and water, and z, can be made negligibly small or 
measured by diffusion cells in the usual manner. Hence z, can 
be calculated from the #.M.F. of the combination. 8.8 
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Measurement of certain ‘‘ Inaccessible '’ Potentials with a 
Controlled Oxygen Electrode. A. K. Goarp and E. K. Ripzau 
(Trans. Faraday Soc., 1924, 49, 740—747).—When a platinum elec- 
trode is immersed in alkaline arsenite-arsenate solutions, a steady 
potential is not obtained. If, however, the oxygen content of the 
electrode is “controlled” by previous immersion in N/100 per- 
manganate solution the potential rapidly attains a maximum and 
then falls off. This maximum is accurately reproducible and may 
be used to study the reduction potential of such systems, if the 
reaction between the reducing agent and the oxygen in the electrode 
is not too rapid. 8. 8. 


Heterogeneous Equilibria. II. Kinetic Interpretation 
of the Nernst Theory of Electromotive Force. J. A.V. BUTLER 
(Trans. Faraday Soc., 1924, 19, 729—733).—A kinetic interpretation 
of the Nernst equation H=H,+(RT' /nF)log C is developed from the 
considerations previously advanced (this vol., ii, 530). It is found 
that H5, the normal potential, is a composite term and is given by 
U/nF-+-(RT /nF )log,(AN,/1000A’N,), where U is the heat absorbed 
when 1 gram ion passes into solution, Ny is Avogadro’s number, 
the number of atoms per sq. cm. of metal surface, A=W R/27M, 
- where M=mol. wt., and A’=vWR/W,’z, where v is the vibration 
frequency of the atoms in the metal and W,’ is the work done by 
1 gram ion against the non-electric attractive forces of metal and 
solution. Taking v as the “ reststrahlen” frequency and W,’ as the 
latent heat of fusion, it is found for five metals that values of 
E,—U/nF of the right order of magnitude are obtained. S. 8. 


Heterogeneous Equilibria. III. Kinetic Theory of Re- 
versible Oxidation Potentials at Inert Electrodes. J. A. V. 
Butter (Trans. Faraday Soc., 1924, 19, 734—739).—The statistical 
methods previously developed (this vol., ii, 530, and preceding 
abstract) are applied to the discussion of reversible oxidation 
potentials, and a general expression is obtained which is in agree- 
ment with the thermodynamic equation H=E,)+(RT'/nF)log,(c,/c.). 
The normal potential, Hy, is shown to be a complex quantity depend- 
ing on (1) the ionisation potential corresponding to the loss of an 
electron by the reduced molecule, (2) the difference in the energies 
of hydration of the two substances concerned, (3) the thermionic 
work function of the metal, and (4) certain statistical constants 
of unknown magnitude. 


Processes at the Mercury Dropping Cathode. I. Deposi- 
tion of Metals. J. Heyrovsxy (T'rans, Faraday Soc., 1924, 19, 
692—702).—A dropping mercury cathode is described which 
enables the deposition of metals to be studied under conditions 
closely approaching reversibility. The deposition potential on a 
mercury drop, zy, differs from the electrolytic potential H.P. of 
the pure metal. For zinc ry=—0-865, H.P.=—1-043 volts, for 
cadmium zry=—0-348, #H.P.=—0-683, and for lead ry=—0-264, 
E.P.=—0-415. These three metals readily form amalgams, and 
the difference between ry and #.P. measures the affinity of the 


GENERAL AND PHYSICAL CHEMISTRY. ii. 599 


metal for mercury. For iron, zy=—1-115, E.P.=—0-714, the 
increased negative potential being due to the insolubility of iron 
in mercury. Arsenic gives similar results. The dropping electrode 
is also used to determine the solubility product of lead and zinc 
hydroxides. The presence of very small amounts of impurities 

roduces “ waves” in the current-H.M.F. curve, and these can 


be identified by their position on the H.M.F. scale. Examples of 
this electrochemical method of analysis are quoted. 8. 8. 


Processes at the Mercury Dropping Cathode. II. 
Hydrogen Overpotential. J. Heyrovsxy (7'rans, Faraday Soc., 
1924, 19, 785—788).—The current—H.M.F. curves obtained with 
the mercury dropping electrode in acid, neutral, and alkaline solu- 
tions show that a high overvoltage for hydrogen is obtained at the 
mercury surface, although this behaves normally for the reversible 
deposition of cations. No indication of the existence of a surface 
layer of hydride or of a gas film is obtained. It is considered that 
the discharged hydrogen atoms behave like the atoms of a reactive 
metal of solution tension —1-9 volts which has no affinity for 
mercury. The rapidity with which these atoms disappear from 
the surface by diffusion affords little opportunity for their com- 
bination to form molecules. 8. 8. 


Electromotive Equilibrium and Polarisation. A. Smits 
(Trans. Faraday Soc., 1924, 19, 772—784).—Polarisation and 
passivity phenomena are considered to be due to the slow establish- 
ment of equilibrium in the metal itself rather than in the layer of 
solution adjacent to it. The rate at which internal equilibrium 
is attained is profoundly affected by catalysts. Experiments on 
the potential of aluminium-mercury electrodes in a saturated 
solution of aluminium acetylacetone in acetylacetone indicate that 
the purest aluminium contains retarding catalysts (probably oxides) 
and that the addition of mercury activates the metal by catalysing 
the establishment of inner equilibrium. 8. 8. 


Irreversible Electrode Phenomena. H. J. T. ELLincHam 
and A. J. AttManD (T7'rans. Faraday Soc., 1924, 19, 748—771).—A 
review and bibliography of work on overvoltage and allied 
phenomena. 


Influence of Obstructive Films on Anodic Processes. 
U. R. Evans (Trans. Faraday Soc., 1924, 19, 789—799).—The 
anodic attack of a metal is markedly affected by adherent films 
produced by electrolysis, which, if non-conducting, may produce 
valve action. Passivity is regarded as the result of a layer of 
attached oxygen atoms and there is not necessarily an abrupt 
change between the active and passive states. The influence of 
partial passivity on the determination of the normal potentials 
of certain metals is discussed. 


Overvoltage and Physical Properties. J. R. PartineTon 
(Chem. News, 1924, 129, 77)—The relation between the over- 
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voltage and m. p. of metals (Weeks, this vol., ii, 527) fails to obtain 


when more nearly correct values for the m. p. are Naa 


Gas Film Theory of Overvoltage. N. V.S. Knrpss (Trans. 
Faraday Soc., 1924, 19, 800—807).—The phenomena of hydrogen 
overvoltage are considered to be best explained in terms of Haber’s 
theory of an adsorbed gas layer which varies in thickness with the 
current density. 8. 8. 


Measurement and Cause of Overvoltage. S. GLASSTONE 
(Trans. Faraday Soc., 1924, 19, 808—816).—At a given current 
density the overvoltage of lead, copper, and mercury electrodes 
measured by the direct method varies with the size of the electrode, 
large electrodes giving higher values. Measurements by the com- 
mutator method, using a special commutator (T., 1923, 123, 1745), 
by means of which instantaneous values of the potential of the test 
electrode were measured at intervals of 0-002, 0-004, 0-006, 0-012 
second after the polarising current was cut off, afford values which 
decrease with time, and by extrapolation to zero time an over- 
voltage value is obtained which is independent of the size of the 
electrode and for small current densities is identical with the value 
found by the direct method. At higher current densities, the 
direct method gives higher results, the difference increasing with 
the current density and with the size of the electrode. This 
difference is ascribed to the “ surface resistance ” of a metal—gas- 


electrolyte system, which is, however, less than 4 ohms for an 
electrode of 1 sq. cm. area. Hydrogen overvoltage is considered 
to be due to the presence of monatomic hydrogen in the neighbour- 
hood of the electrode; the voltage observed is determined by the 
current density and by the speed of compensating processes such 
as diffusion, the reaction 2H —> H,, and bubble formation. S. S. 


Thermal Method for the Study of Gaseous Systems. G. 
Prcoarpi (Atti R. Accad. Lincei, 1924, [v], 33, i, 395—397).—The 
method previously described (this vol., ii, 536) gives results for 
hydrogen, nitrogen, oxygen, carbon dioxide and monoxide, and air 
which are in good agreement with those required by ry . 

T. H. 


Atomic Dissociation of Hydrogen and Chlorine. II. 
Dissociation of Hydrogen. K. Wout (Z. Elektrochem., 1924, 
30, 49—62).—By exploding a mixture of hydrogen and chlorine in 
presence of hydrogen chloride or an excess of hydrogen, the mean 
molecular heat of undissociated hydrogen chloride gas is found to 
be represented by the expression C,=4-963-+ 
for values of 7’ between 1950° and 2580° Abs. In this, # is the 
vibrational energy of the hydrogen chloride molecule. Up to 
2200°, the molecular heat is given equally well by the linear relation 
C,=4-98-+0-00048. The molecular heat of hydrogen between 
1000° and 2500° Abs. is given by C,=4-75+0-00038¢. Contrary to 
Piers’ data, the temperature coefficients for hydrogen and hydrogen 
chloride are unquestionably different. The dissociation of hydrogen 


loyed. 
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chloride is given by log K = —[(43900+ Fa,+Fo,—2F aa) /4-571T]— 
0-96, where F is the free energy of the atomic vibrations. For the 
dissociation of hydrogen at constant volume, the author gives 
the formula log K,=—95000/4-5717'+-1-5 log T’ 
from which the following values are obtained for log K, and the 
percentage dissociation: 1700°, —5-00, 0-16; 2000°, —3-56, 0-83; 
2300°, —2-46, 3-0. If use is made of the theoretical chemical 
constant for monatomic hydrogen, it follows that the heat of 
dissociation of hydrogen is given approximately by Ug,—95000+- 
0-9937'— Fy, +2000 cal. H. T. 


Ratio of Equilibrium Constants [for Reactions] in Gaseous 
and Liquid Phases. W. Swienrostawsx1 (Bull. Soc. chim., 
1924, [iv], 35, 690—-695).—Nernst’s expression for the ratio between 
the equilibrium constants for a reaction which takes place when 
the substances concerned are (1) in the gaseous state, (2) in solution 
is modified by the introduction of the author’s z function (A., 1923, 
ii, 546). 8. K. T. 

Equilibrium in the Double Decomposition of Salts in 
Aqueous Solution. LemarcnHanp (Compt. rend., 1924, 179, 
41—43).—The equilibrium in the reaction between magnesium 
oxalate and ammonium chloride in aqueous solution has been 
investigated thermochemically. The corrected data are said to 
indicate that the position of equilibrium in aqueous solution 
corresponds with 66-5% production of ammonium oxalate. This 
result does not agree with the conclusion of Malaguti (Ann. Chim. 
Phys., 1853, [3], 37, 198). J. W. B. 


Isothermal Reaction Velocity in Homo-heterogeneous 
Systems in Absence of Solvent. K. Hésznpauu (J. Physical 
Chem., 1924, 28, 758—768).—It is shown theoretically that, in the 
absence of catalysts, reactions in homo-heterogeneous systems are 
of the first order. The theory is confirmed for the maleic acid— 
fumaric acid system, in which both the main reactions are uni- 
molecular (maleic acid —> fumaric acid; maleic acid —> malic 
acid+maleic anhydride). The calculated position of the infra- 
red absorption band for the former reaction agrees with that 
observed; the observed velocity coefficient for the same reaction 
is closer to that deduced from Dushman’s equation than that 
obtained from Lewis’ quantum relation. G. 2. 


In-, Uni-, and Multi-variant Equilibria. XXVI. F. A. H. 
SCHREINEMAKERS (Proc. K. Akad. Wetensch. Amst., 1924, 27, 
279—290).—A theoretical discussion of the influence of temperature 
and pressure on phase equilibria. G. M. B. 


Temperature Coefficients of some Reactions. R. C. 
BanurJi (J. Proc. Asiatic Soc. Bengal, 1922, 18, 66).—Temperature 
coefficients for the unimolecular reactions (a) interaction of oxalic 
and iodic acids, (6) production of chloroform from trichloroacetic 
acid are 3:27 at 29—59° (2-96 at 59—69°) and 4:3 at 80—90°, 
respectively. CHEMICAL ABSTRACTS. 
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Oxidations and Reductions during Passage through a 
Septum. Hypothesis of ee Activation by a Boundary. 
P. Grrarp (Compt. rend., 1924, 178, 1847—1849; cf. Girard and 
Plataud, this vol., ii, 396, 397)—The hypothesis put forward to 
account for the observed phenomena is based on the assumption 
that the septum behaves as a catalytic agent in bringing about 
electrostatic instability in the solution. As a result, there occurs 
an inter-ionic transfer of electrons. The septum may be charged 
positively or negatively by adsorption of hydrogen or of hydroxyl 
ions, thus leaving in the solution an excess of ions of opposite 
sign to that of the charge. This lack of electrostatic equilibrium 
is balanced by migration of electrons from some negative to positive 
ions or molecules, which by this means become activated. Such 
activated molecules when in the vicinity of hydrogen ions adsorbed 
on the septum would part with their electrons and undergo reduction 
by the nascent hydrogen thus formed; in the case of hydroxyl 
adsorption, the ions from which an electron had been transferred 
would undergo oxidation by an analogous process. H. J. E. 


Autoxidation and Anti-oxygenic Action. Catalytic Pro- 
perties of Sulphur and its Compounds. C. Movrev and C. 
DUFRAISSE (Compt. rend., 1924, 178, 1861—-1864).—-In continuation 
of the authors’ work on autoxidation (A., 1923, ii, 308; this vol., 
i, 635), observations have been made on the catalytic activity of 
sulphur compounds. Sulphur itself retards the autoxidation of 
benzaldehyde as vigorously as does quinol. Previous observations 


on the catalvtic behaviour of sulphur compounds are tabulated. 
S. B. 


Formation of Photo-electrically Active Films of Cuprous 
Oxide. J. ProncHon and (Miiz.) F. Dfimora (Compt. rend., 
1924, 178, 1885—1887).—A plate of copper cleaned by nitric acid 
and immersed in N/2000 to N/10 solutions of copper sulphate, 
becomes covered, under the influence of air and sunlight, with a 
lilac-coloured film of a compound which is probably cuprous oxide. 
These films are photo-electrically active, and two copper plates so 
prepared and immersed in dilute copper sulphate solution form a 
photo-electric cell. An electric arc consuming 7 amps. produced 
an E£.M.F. of 60 millivolts when placed at a distance of 40 cm. 
from such a cell. 8. B. 


[Formation of Photo-electrically Active Films of Cuprous 
Oxide.} <A. Corton (Compt. rend., 1924, 178, 1887).—The 
observations of Pionchon and Démora (see preceding abstract) 
resemble those of G. Athanasiu (ibid., 1924, 178, 386). — S. B. 


New Electric Oven. A. Tran (Bull. Soc. chim., 1924, [iv], 
35, 804—808).—The oven consists of a copper vessel lined with glass. 
Uniform temperature is ensured by a preliminary heating of the 
circulating air. The apparatus may also be used as a vacuum 
desiccator, or for heating substances in a vacuum. 8. K, T. 


INORGANIC CHEMISTRY. ii. 603 


High-vacuum Pumps. A. Craassen (Chem. Weekblad, 1924, 
21, 368—371).—An account of the various pumps constructed 
during recent years by Gaede, Holweck, Langmuir, Volmer, Stintzing, 
and others. 8. I. L. 


Preparation of Ozone by means of Flames as a Lecture 
Experiment. K. A. Hormann and P. Kronenpere (Ber., 
1924, 57, [B], 1200—1203).—The combustion of hydrogen, coal 
gas, or acetylene in a large excess of oxygen can be regulated so 
that ozone is produced in such quantity that its most important 
reactions can be demonstrated readily and its odour is perceptible 
throughout a large room. The gas is supplied to the interior, the 
oxygen to the exterior of a small blowpipe burner, the flame being 
about 2 mm. high and 1 mm. in diameter. It is allowed to impinge 
on a quartz tube cooled by circulating water; the tube is mounted 
in a glass cylinder which must also be cooled and through which 
the flame gasesescape. The yield of ozone is very much greater than 
that calculated from Nernst’s theorem. H. W. 


Metastability of the Elements and Chemical Compounds 
in Consequence of Enantiotropy or Monotropy. VII. E. 
ConEn (Proc. K. Akad. Wetensch. Amst., 1924, 27, 226—227; cf. 
A., 1916, ii, 183).—Attention is directed to observations of Ruys 
and of Deville on slow changes in the density of sulphur after 
solidifying from the molten state. It would seem to have been 
known more than 75 years ago that liquid sulphur yields a metastable 
mixture of several modifications on solidification. G. M. B. 


Inorganic Chemistry. 


Physico-chemical Calculations Relative to the Degree of 
Dissociation of Substances dissolved in Mineral Waters. II. 
C. Portezza (Annali Chim. Appl., 1924, 14, 155—206; cf. this 
vol., ii, 469).—The author discusses the methods of calculating, 
firstly, the proportions of the dissociated and undissociated parts 
of the salts dissolved in a mineral water and, secondly, the physico- 
chemical constants of the water. T. H. P, 


Concentration of Merck’s ‘‘ Perhydrol’’ [Hydrogen Per- 
oxide]. A. H. ErRpDENBRECHER (Z. angew. Chem., 1924, 37, 
507—508).—Concentrated (85%) hydrogen peroxide is a fairly 
harmless liquid which can be kept, without appreciable decom- 
position, in ordinary steamed glass vessels. Hydrogen peroxide 
containing 13-17% of available oxygen is distilled at 15 mm. 
pressure in a glass apparatus, provided with ground-glass con- 
nexions, which has been previously steamed. Filtered air is drawn 
through the liquid (in a water-bath at 35—48°) and the distillate is 
collected in an ice-cooled receiver. A yield of 80-4% of hydrogen 
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peroxide containing 36-1% of available oxygen is left in the dis- 
tilling flask, the loss through decomposition being 1-68% of the 
original available oxygen. W. T. K. B. 


Volatility of Bromine in Solutions of Different Electrolytes 
and its Bearing on Bromometric Analysis. G. JANDER and 
H. Furr (Z. anorg. Chem., 1924, 136, 305—312).—The volatility of 
bromine from aqueous solutions increases on the addition of calcium 
chloride, but decreases with increasing concentration of sodium 
chloride, hydrogen chloride, or potassium bromide, and is smallest 
in N-hydrochloric acid solution containing 15% of potassium 
bromide. Such a solution of bromine (0-1N) may be used to replace 
the more expensive iodine solution in volumetric analysis, using 
as indicator indigo-carmine added just before reaching the end- 
point, or preferably quinoline-yellow, which may be added at the 
commencement of a titration. Potassium bromide may be used 
in place of the iodide in distillation processes such as the determin- 
ation of chromic acid; the liberated bromine is distilled into sodium 
arsenite solution and the excess of the latter titrated with 0-1N- 
bromine, using quinoline-yellow as indicator. A. R. P. 


Tellurium. W. Birrz and H. Friepricu (Z. anorg. Chem., 
1924, 136, 416—420).—Tellurium tetrachloride and silver chloride 
when melted together in a sealed tube give a liquid which separates 
into two layers when more than 20 mol.-% of silver chloride is present. 
The lower layer consists of almost pure silver chloride and freezes 
at 440—455°; the upper layer contains the silver chloride—tellurium 
tetrachloride eutectic together with excess of silver chloride. The 
eutectic melts at 210° and contains about 9 mol.-% of silver chloride, 
whilst pure tellurium tetrachloride melts at 224°. Metallic silver 
decomposes tellurium tetrachloride, forming in all cases silver 
telluride and chloride, excess of tellurium tetrachloride having no 
further action on the silver telluride. In its halogen compounds, 
‘therefore, tellurium behaves like a noble metal. A. R P. 


Tellurium Dichloride. K. Linpner and L. Apotant (Z. 
anorg. Chem., 1924, 136, 381—386)—When powdered tellurium 
is heated in a stream of carbonyl chloride, brown vapours of tellurium 
dichloride are evolved. These condense into a velvety-black, 
crystalline mass which is decomposed by water with the separation 
of elementary tellurium and the formation of tellurium oxychloride, 
TeOCl,. Repeated sublimation of the dichloride with a deficiency 
of ammonium chloride yields ammonium chlorotellurite, (NH,),TeCl,, 
as a greenish-black, compact mass which is not hygroscopic and 
remains unaltered in the air. A. R. P. 


Catalytic Oxidation of Ammonia to Nitrous Gases and 
Nitric Acid. G. Kassner (Z. angew. Chem., 1924, 37, 373— 
382).—Ammonia is directly oxidised by air to nitric acid by a 
catalyst, ‘‘ nitroxan,’’ which consists of an equimolecular mixture, 
or a compound, of barium metaplumbate and barium manganate. 
At low temperatures (<450°), the nitric acid is retained as barium 
nitrate, which is adsorbed as such by the catalyst. It may be 
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removed by lixiviation, the catalyst being replenished with barium 
hydroxide. The catalyst improves with continuous use. At 
higher temperatures (>500°), the gaseous products contain a greater 
proportion of nitrogen dioxide, which, in the presence of the oxygen 
and the water which is formed, is rapidly condensed to liquid nitric 
acid. These methods will give a 100% conversion of ammonia 
into nitrate. The theory of the reaction is discussed in detail. 
[Cf. B., 1924, 744.] 8. K. T. 


Reduction of Free Nitric Acid by Ferrous, Stannous, or 
Titanous Salts. L.H. Mimican and G. R. Guerre (J. Physical 
Chem., 1924, 28, 744—757).—The reduction of 15% nitric acid by 
ferrous sulphate at 20° is accompanied by a period of induction, 
after which the nitric oxide-ferrous salt complex forms and decom- 
poses into nitric oxide and nitrogen dioxide. The former oxide 
is the sole product when small quantities of acid are used with 
a boiling solution. Stannous chloride reduces cold 10—50% nitric 
acid to hydroxylamine salts, which, under appropriate conditions, 
react with excess of acid to give nitrous oxide and traces of nitrogen 
and other oxides. Ammonium salts are only formed, together 
with hydroxylamine salts, when small quantities of the acid are used. 
Nitric acid is reduced by titanous chloride mainly to nitric and 
nitrous oxides, irrespective of the concentrations of the reagents. 
Catalysis evidently plays an important rdle, because the more 


highly reduced compound (hydroxylamine) is produced by the 
weaker reducing agent (stannous chloride); the titanous salt prob- 
ably decomposes nitrohydroxylamic acid, catalytically, into nitric 
oxide. A mechanism is outlined for the reduction of ~~" <a 
acid. & 


Non-luminous Oxidation of Phosphorus in an 
Atmosphere. Lorp Rayueieu (Proc. Roy. Soc., 1924, A, 106, 
1—8).—In continuation of previous work (A., 1921, ii, 546; 1923, 
ii, 755), it is shown that oxidation of phosphorus by moist oxygen 
at atmospheric pressure occurs slowly and without luminosity below 
15°. The change from the dark to luminous oxidation is quite sharp 
and definite. Stringent photographic tests show that no light is 
emitted in the former case. By suitable manipulation, it is possible 
to obtain the oxidation either with or without luminosity at the 
same temperature and pressure. In the former case, the reaction 
is more than 140 times as rapid. It is further shown that the effect 
is a volume reaction occurring in the vapour phase. L. J. H. 


Transitions of the Polymetaphosphates. P. Pascat (Compt. 
rend., 1924, 178, 1906—1908).—When sodium trimetaphosphate is 
heated between 607° and 640° (m. p.) a tetrametaphosphate is pro- 
duced. Above 640°, the hexametaphosphate is formed. The 
changes are reversible, and owing to its narrow range of stability 
the tetrametaphosphate must be obtained by sudden chilling. 
A diagram is given illustrating the transition temperatures of the 
various metaphosphates of sodium and potassium, 8S. B. 


j 
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Solid Hydride of Arsenic. E. J. Werxs and J. G. F. Drucr 
(Chem. News, 1924, 129, 31—32).—Solid arsenic hydride, As,H,, 
is obtained by the reduction of a solution of arsenic trichloride in 
aqueous hydrochloric acid with an ethereal solution of stannous 
chloride: A. A. E. 


Cause of the Colour produced in Glasses of Anhydrous 
Borax and Sodium Metaphosphate by Fusion with Metallic 
Oxides. T. Conn (Chem. News, 1924, 129, 32—35).—The 
colours obtained with oxides of cobalt, nickel, or copper are due to 
the formation of metaborates and pyrophosphates, respectively ; 


no colour changes due to colloid phenomena were el . 


Adsorption of Dyes by Diamond, Charcoal, and Artificial 
Silk. F. Paneru and A. Ranpv (Ber., 1924, 57, [B], 1221— 
1225).—The investigations of Paneth and Thimann (this vol., 
ii, 612) have opened up the possibility of measuring the specific 
surfaces of materials to which the microscopic and radioactive 
methods are not applicable, by determining the adsorption of suit- 
able dyes. Examination of the behaviour of methylene-blue towards 
diamond powder proves that the dye is only absorbed in a unimole- 
cular layer. Methylene-blue is more extensively absorbed by 
technical animal, beech, bone, or activated sugar charcoal than 


is methyl-green or ponceau-2R, and since red a unimolecular 


layer is considered to be formed, the values of the specific surface 
obtained with this dye must be regarded as approaching most 
nearly the true values. With lead nitrate the same orders of magni- 
tude are observed, but with acetone the results are considerably 
higher than with methylene-blue, probably owing to the presence 
of such minute fissures in the carbon as are penetrable to the small 
acetone molecules, but impenetrable to the larger methylene-blue 
molecules. Measurement of the specific surface of acetate silk by 
the microscopic and absorption methods gives concordant results, 
but this is not the case with copper and nitro silks. The micro- 
scopic method appears in these instances to be inapplicable, since 
it fails to take into account the internal surface. Microscopic 
investigation shows the fibres of nitro and copper silks to be 
stained throughout, even when the adsorption has not attained 
its maximum, whereas the fibres of acetate silk are only stained 
externally. H. W 


Absorption of Carbon Monoxide by Cuprous Sulphate 
in presence of Sulphuric Acid. Application to the Production 
of Hydrogen from Water-gas. A. Damrens (Compt. rend., 
1924, 178, 2178—2181; cf. this vol., ii, 567).—Measurements have 

_ been made of the pressures of carbon monoxide in equilibrium with 
solutions of cuprous sulphate in sulphuric acid. At temperatures 
below 80°, and with acid of not less than 84% concentration, no 
dissociation tension could be observed until more than 1 mol. 
proportion of carbon monoxide had been absorbed, relative to the 
cuprous sulphate. The observed tension then rose to a maximum 
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of 270 mm. at the limit of absorption with a mol. ratio of 2. When 
a more dilute acid was used as solvent, a dissociation tension 
appeared at a much lower value of the molecular ratio, and increased 
when the temperature was raised. The absorption of the gas 
becomes more rapid as the temperature is raised to 60°. G. M. B. 


Density of Carbon Dioxide from Natural Limestones. 
A. P. Lipov (Ore Messenger, Moscow, 1916, 1, 123—125).—Deter- 
minations of the density of carbon dioxide obtained from various 
natural sources give results lower than the theoretical. 

CHEMICAL ABSTRACTS. 


Apparatus for the Extraction and Purification of Radium 
Emanation. W. Munp (Buil. Soc. chim. Belg., 1924, 33, 256— 
260).—An apparatus for purifying and collecting the emanation 
from a solution of radium bromide is so constructed that the 

‘emanation never comes into contact with a stopcock or greased 
joint. The greater gart of the electrolytic gas, also produced, is 
destroyed by explosion, the water formed being absorbed by phos- 
phorus pentoxide. Carbon dioxide is absorbed by potassium 
hydroxide, and the remaining traces of oxygen and hydrogen are 
removed by means of heated copper and copper oxide. Finally, 
the emanation is condensed in liquid air and the apparatus repeatedly 
evacuated. The emanation is allowed to vaporise and collect 
in the required vessel, which is then sealed off. In 3 hours it is 
thus possible to obtain 100 millicuries of the emanation in a volume 
of several c.mm., gaseous impurities present exerting a B gg 
pressure of less than 50 mm. of mercury. J. W. B. 


Potassium Ammonoaluminate, Potassium Ammonoman- 
ite, and Manganous Amide. F. W. Brrestrom (J. Amer. 
hem. Soc., 1924, 46, 1545—1558).—Potassium ammonoaluminate, 
Al(NH,);,KNH,, has been prepared by the action of amalgamated 
aluminium on solutions of potassium or potassamide in liquid 
ammonia. It crystallises in colourless needles and generally 
resembles the corresponding sodium compound (A., 1923, ii, 31; 
this vol., ii, 106). When heated at 50° in a vacuum, it yields the 
substance Al(NH,),*NHK, which is white and non-crystalline. 
Potassium ammonomanganite, Mn(NHK),,2NH,, is formed by 
the very slow action of metallic manganese on a solution of potass- 
ium or potassamide in liquid ammonia, or more readily by pouring 
a solution of manganous thiocyanate in liquid ammonia into an 
excess of a solution of potassamide. It is a compound of bivalent 
manganese and forms cream-coloured crystals which absorb oxygen 
from the air and are vigorously hydrolysed by water. 
Impure manganous amide, Mn(N H,)., is formed by the action 


of potassamide on excess of a solution of manganous thiocyanate 
in liquid ammonia. When heated in a vacuum it gives off ammonia, 
forming products of indefinite composition. W. H.-R. 


Fluidity of Crystallised Salts. A. Benraty and W. Stanpop 
(Z. anorg. Chem., 1924, 136, 367—380).—The fluidity of sodium 
and petassium nitrates has been determined at various temperatures. 
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by measuring the time required to squeeze a certain amount of the 
salt through a small orifice under a constant high pressure. In 
both cases, the fluidity, f, may be expressed by the equations log f 
=a+0bt for constant pressure, p, and log f=«+p, for constant 
temperature, ¢, where a, b, «, and £ are constants for each salt. 
If both temperature and pressure vary, then log f=a-+-bi+cp. 
Addition of sodium nitrate to potassium nitrate increases the 
viscosity very considerably. Rubidium nitrate is more plastic 
than potassium nitrate, and the latter is more plastic than sodium 
nitrate; ammonium nitrate under the high pressures required in 
the test decomposes, often with explosive violence. The thread of 
salt which is squeezed out in the press remains flexible for many 
hours at the temperature at which it is formed; it has the appear- 
ance of a slightly turbid, thin glass rod and shows no sign of crystal- 
lisation. On cooling, however, crystallisation takes place within a 
few hours, showing that the original thread consists of supercooled 
liquid. A. R. P. 


Some Fundamental Atomic Weights. E. Zinti and A. 
MrvuwseENn (Z. anorg. Chem., 1924, 136, 223—237).—The atomic 
weights of sodium, chlorine, and silver have been redetermined 
by converting sodium nitrate into sodium chloride by heating in a 
stream of hydrogen chloride and using the figures of Richards and 
Wells for the ratios AgCl/Ag and NaCl/Ag. The mean of ten very 
concordant results gave the ratio NaNO,/NaCl=1-45422 +0-0000077, 
from which the atomic weights of sodium, silver, and chlorine are 
22-9985, 107-880, and 35-457, respectively, if that of nitrogen is 
taken as 14-008. A. R. P. 


Decomposition of Sodium Hydrogen Sulphite in meer 
Solution. T. SapatirscuKa and G. Kusiscu (Arch. Pharm., 
1924, 262, 105—106).—Sodium hydrogen sulphite solutions decom- 
pose on long standing and the end-product is sodium sulphate 
formed presumably by gradual oxidation of the sodium sulphite 
first produced in accordance with the results of other investigato 
(cf. Foerster and others, A., 1923, ii, 853). W.A.S. 


Preparation of Sodium Hyponitrite. E. Weitz and W. 
VotiMER (Ber., 1924, 57, [B], 1015—1018).—In the preparation of 
sodium hyponitrite by Joannis’ method (A., 1894, ii, 280; 1906, 
ii, 161) the tedious preparation of the solution of the metal in liquid 
ammonia may be avoided by substituting for it the solution in 
pyridine described by Emmert (A., 1915, i, 454), which is inter- 
mediate in its properties between the “ sodium-ammonium ” 
solution and the quaternary pyridinium radicals of Weitz and 
KGnig (A., 1922, i, 1186). The reaction takes place at the ordinary 
temperature, and may be represented by the equation 

2Na(C;H;N),+2NO —> Na,O,N,+4C,;H;N. 
A yellow, crystalline sodium salt, Na,O,N,,9H,O (cf. Divers and 
Haga, T., 1889, 75, 99), was also prepared by the methods of Joannis 
and Kirschner (A., 1898, ii, 373); when heated it yields nitrous 
oxide and sodium monoxide. The silver salt is yellow and not 
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explosive (cf. A., 1897, ii, 25). The crude sodium hyponitrite from 
the pyridine solution explodes when heated. R. B. 


Conversion of Sodium Hydrogen Carbonate into Sodium 
Carbonate in Aqueous Solution at Various Temperatures. 
T. SaBALITscHKA and G. Kupiscu (Arch. Pharm., 1924, 262, 106— 
111).—Sodium hydrogen carbonate decomposes slowly in 2% 
aqueous solution at the ordinary temperature; even in a stoppered 
bottle, about 4% has undergone decomposition in about 4 weeks ; 
when the bottle is frequently opened more change takes place, 
whilst when the solution is exposed to the air up to 13% decomposes 
in the same time. When the solution is heated for a short time, or 
made up with hot water, comparatively little decomposition takes 
place, and 5 hours’ boiling is needed to effect a 94-8° conversion. 
The theoretical interpretation of these results is discussed (ef. 
McCoy, A., 1903, ii, 413; Kunz-Krause and Richter, A., 1919, ii, 
423). W.A.S. 


Compounds of Silver Salts with Carbon Monoxide. W. 
Mancuot [with J. K6n1a and H. Gat] (Ber., 1924, 57, [.B], 1157— 
1158).—Carbon monoxide is freely and rapidly soluble in a solution 
of silver sulphate in concentrated sulphuric acid. The rapidity of 
absorption increases with, increasing concentration of the acid, and 
is very marked with the 95% acid containing phosphoric oxide and 
particularly so with the fuming acid. The reaction is reversible 
and the absorbed carbon monoxide is liberated in a vacuum. It 


also depends greatly on the temperature. 


Decomposition of Calcium Fluoride with Concentrated 
Sulphuric Acid. W. Trause and W. Lance (Ber., 1924, 57, 
[|B], 10388—1045; cf. A., 1913, ii, 947; 1921, ii, 539)—The unsatis- 
factory yields of hydrogen fluoride and the lengthy period of dis- 
tillation required in the interaction of calcium fluoride and sulphuric 
acid have already been attributed by Ruff and Braun (A., 1914, 
ii, 263) to the formation of calcium fluorosulphonate, and an exhaus- 
tive study of the reaction has been made by means of methods 
previously described (A., 1921, ii, 539). In equimolecular mixtures 
of calcium fluoride and concentrated sulphuric acid, liberation of 
hydrogen fluoride first takes place, the extent of this reaction 
depending, within limits, on the physical condition of the calcium 
fluoride and the thoroughness with which the compounds are 
mixed. The hydrofluoric acid reacts with unchanged sulphuric 
acid, giving rise to fluorosulphonic acid up to an equilibrium mixture 
the composition of which is determined by the temperature and 
concentration of the sulphuric acid. Low temperatures and a 
low content of water in the sulphuric acti favour the formation of 
fluorosulphonic acid. The reaction is thereby retarded and brought 
to equilibrium before all the calcium fluoride is attacked and this 
equilibrium is gradually destroyed by heating the mixture at 100°, 
whereby the fluorosulphonic acid is hydrolysed to hydrogen fluoride 
and sulphuric acid, the latter then decomposing the residual calcium 
fluoride. Excess of sulphuric acid promotes formation of fluoro- 
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sulphonic acid, giving lower yields of hydrogen fluoride, whilst 
with excess of calcium fluoride the formation of fluorosulphonic 
acid practically ceases, and the formation of hydrogen fluoride is 
accelerated. 


Heat Effects which accompany the Setting of Plaster of 
Paris. L. CHassEevent (Compt. rend., 1924, 179, 44—46).— 
The evolution of heat caused by the hydration of plaster of Paris 
under different conditions is investigated (cf. Cloez, A., 1903, ii, 
292). Curves showing the relation between the heat evolved when 
anhydrous calcium sulphate, prepared at 200°, is hydrated, the 
weight of material used, and time; also the heat evolved by the 
hydration of anhydrous calcium sulphate prepared at different 
temperatures, and of the hemihydrate, are given. Heat is evolved 
in two stages, first due to the hydration of the anhydrous calcium 
sulphate to form the hemihydrate and the formation of a saturated 
solution of this, then due to the crystallisation of the dihydrate and 
further solution of the hemihydrate which, in presence of the 
dihydrate, immediately crystallises in this form. Between 300° 
and 500°, the evolution of heat is slower the higher is the temper- 
ature of dehydration. The hydration of the hemihydrate can only 
be effected by means of atmospheric water vapour (otherwise it is 
impossible to exclude seeds of the dihydrate) and the form of the 
curve is practically the same as for the anhydrous salt. J. W. B. 


Action of Phosphoryl Chloride on Metallic Hydroxides. 
M. Garino and M. RarraGHELLo (Gazzetta, 1924, 54, 351—362).— 
Like metallic oxides (cf. Bassett and Taylor, T., 1911, 99, 1402), 
hydroxides of bivalent metals react with phosphoryl chloride, 
forming additive products of the general formula, R(OH),,2POCI,. 
The compounds obtained with calcium and magnesium hydroxides 
are both crystalline and dissolve in water forming acid solutions. 
With nickelous hydroxide an analogous compound is apparently 
formed but it was not obtained pure. With aniline and with ether, 
the calcium hydroxide compound forms crystalline additive com- 
pounds of the compositions, Ca(OH),,2POCI,,2NH,Ph and 
Ca(OH),,P,0,Cl,,2Et,0, respectively. ©. 


Alkaline-earth Sub-salts. A. Guntz and F. Benorr (Bull. 
Soc. chim., 1924, [iv], 35, 709—728).—The subhalides, suboxides, 
and subsulphides of barium and strontium are prepared, in an 
impure state, by fusing the respective normal salts with the 
appropriate metal; the yield of subhalide increases with the atomic 
weights of the metal and the halogen. The formation of subbrom- 
ides and subiodides is retarded by copper and silver, whereas the 
formation of subchlorides is accelerated. That the substances are 
true compounds is proved by the amount of heat evolved during 
their formation, by their reaction towards liquid ammonia at 
—30°: 2BaCl+14NH,=Ba,6NH,+BaCl,,8NH;, and by their 
behaviour towards nitrogen and hydrogen at 400°: 2BaCl+H,= 
BaH,+BaCl,; 6BaCl+N,—Ba,N,+3BaCl,. Barium subsulphide 
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yields hydrogen and hydrogen sulphide with hydrochloric acid ; 
tho cubchloride liberates hydrogen from water and potassium from 
potassium chloride at 850°. Barium could not be prepared by 
electrolysis of the fused chloride; strontium was obtained in this 
way only with great difficulty. Electrolysis of solid barium and 
strontium chlorides at 600° yields the subchlorides. 8. K. T. 


Réle of Water in Reactions in the Solid State. II. D. 
BauaREV (Z. anorg. Chem., 1924, 136, 216—220; cf. this vol., 
ii, 483).—Barium oxide combines vigorously with lead dioxide, 
manganese dioxide, and uranium oxide, U,Oxg, at temperatures below 
360° with the evolution of much heat. ‘The temperature at which 
the reaction begins depends on the water content of the mixture 
and on the pressure to which the mixture has been subjected; an 
increase of either causes a lowering of the reaction temperature. 
A mixture of barium oxide and tin oxide, whether compressed or not, 
does not react below 360°, the melting point of barium hydroxide, 
and little heat is evolved in the reaction. In all these reactions, 
the presence of a small quantity of barium hydroxide acts as a 
catalyst in accelerating the combination of the two oxides, and it 
may reasonably be assumed that this is due to the formation of a 
film of liquid or nearly liquid hydroxide on the particles of barium 
oxide. When the two oxides are pressed strongly together the heat 
generated by a slight local action is sufficient to melt the hydroxide 
and the reaction then sets in with increasing vigour to completion. 
In support of this theory is the fact that barium oxide containing 
a trace of water reacts with manganese dioxide at 240°, whilst 
calcium oxide does not do so below 930°. A. R. P. 


Crystalline Lattices of Magnesium Hydroxide and Carbon- 
ate. G. R. Levi and A. Ferrari (Afti R. Accad. Lincet, 1924, 
[v], 33, i, 397—401).—The fundamental element of the space lattice 
of magnesium hydroxide is a parallelepiped with rhombic base of 
side 3-114 A. and acute angle 60° and with height 4-735 A. The 
volume is thus 39-80 x c.c. and the calculated density 2-40, 
which agrees well with the values 2-35—2-46 and 2-36 found for the 
natural and artificial products. T. H. P. 


Mechanism of the Reduction of Zinc Oxide [by Carbon]. 
A. pD’Hoocue (Bull. Acad. Roy. Belg., 1923, 9, 323—336).—The 
reduction of zinc oxide by carbon takes place through the inter- 
mediate action of carbon monoxide and is accelerated by the 
presence of a small quantity of oxygen In the absence of oxygen, 
a temperature well above 1000° is required to bring about any 
change in a mixture of zinc oxide and carbon. The reaction between 
zinc oxide and carbon monoxide commences at about 420° and its 
velocity increases rapidly with the temperature; below 700°, a 
certain amount of free carbon is deposited and the quantity of 
carbon dioxide present is in excess of that produced by the reduc- 
tion of zinc oxide owing to decomposition of carbon monoxide. 
[Cf. B., 1924, 260.] A. R. P. 
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Variation of Molecular Weights of certain Metals with 
Temperature. A. Jountaux (Bull, Soc. chim., 1994, [iv], 26, 
696—705).—Consideration of previously published data shows 
that, over the temperature range m. p. to b. p., zinc, cadmium, 
and thallium are monatomic, whilst lead has an atomic weight of 
280, and bismuth, 245. In the latter case, the molecular weight 
increases rapidly as the temperature falls below the m. p. or rises 
above the b. p. (cf. this vol., ii, 452). 8S. K. T. 


Lead. VII. Equilibrium in the System Lead Oxide- 
Phosphoric Anhydride-Water at 25°. L. T. Famuati (J. 
Amer. Chem. Soc., 1924, 46, 1593—1598).—At ordinary temper- 
ature the primary product of the reaction between solutions of lead 
salts and of disodium phosphate, is the salt Pb,(PO,),. On keeping, 
this is slowly transformed into the secondary lead salt, PbHPO,, 
which is the equilibrium product. The isotherm at 25° of the system 
lead oxide—phosphoric anhydride-water has been determined by 
Schreinemakers’ residue method. At equilibrium at 25°, tertiary 
lead phosphate cannot exist in the presence of even a small amount 
of acid, but the secondary salt exists over a considerable range of 
concentration of phosphoric acid, whilst primary lead orthophos- 
phate, PbH,(PO,)., also exists within certain limits. On the other 
hand, when suspended in boiling water, secondary lead phosphate is 
slowly changed into tertiary lead phosphate. W. H.-R. 


Adsorption of Dyes by Crystals. F. PaNetH and W. THIMANN 
(Ber., 1924, 57, [B], 1215—1220).—Comparative measurements 
of the surfaces of crystals of lead sulphate, lead chromate, lead 
chloride, lead sulphide, barium sulphate, strontium sulphate, and 
calcium sulphate by the microscopic and radioactive methods 
(cf. A., 1922, ii, 618, 619) give results which are generally in agree- 
ment with one another, thus establishing the correctness of the 
assumptions on which the radioactive method depends. In the 
cases of the sulphates of the alkaline-earths, the relationship, 
Isotope surtace/Isotope sotution=Element gurtace/Element sottion, is not 
immediately applicable, since the elements have no radioactive 
isotopes. In these instances, the formula with isomorphous, but 
not isotopic, substances must be modified by the introduction of a 
“ solubility factor” k, which expresses the relationship of the solubili- 
ties in the particular solvent. In the cases of certain natural crystals, 
the radioactive method gives distinctly lower results than the micro- 
scopic process, and can only be employed when it has been demon- 
strated that kinetic exchange takes place over the whole surface. 

The adsorption of ponceau 2R, methylene-blue, naphthol- 
yellow, and methyl-green in addition to sodium brucinesulphonate 
and acetone by lead sulphate, lead sulphide, bismuth sulphide, 
bismuth phosphate, and barium sulphate has been measured. In 
every case, the maximum of absorption is reached before 100% 
of the surface is covered with a unimolecular layer. H. W. 

Thallothallic Chlorides and Bromides. A. BEenratH [with 
W. LamsBerz and O. Kriicur] (Z. anorg. Chem., 1924, 136, 358— 
366).—Solubility determinations in the system thallous chloride- 


. 


INORGANIC CHEMISTRY. ii. 613 


thallic chloride show that the only compounds capable of existence 
in the solid state are TI,[TICI,], yellow, and TI[TICI,], white. Simi- 
wtha red. and TI[TIBr,], 


Action of Oxygen and the Halogens on Metallic Mixed 
Crystals, Metals, and Binary Compounds. G. TAMMANN and 
H. BREDEMEIER (Z. anorg. Chem., 1924, 136, 337—357).—Obser- 
vations of the rate of thickening of the colour films produced on 
heating alloys of copper with gold, nickel, and manganese show 
that the rate of internal diffusion of copper in mixed-crystal alloys 
falls proportionally with an increase in the amount of added metal. 
If, as a measure of this rate of diffusion, the time required at 275° 
to produce an oxide layer of any definite thickness is compared 
for each alloy, then the rate decreases with an increase in the m. p. 
of the added metal when the amount added is between 0-3 and 0-4 
mol. per mol. of copper; in all cases, the rate is an exponential 
function of the temperature. Aluminium-copper alloys behave 
somewhat differently; for the formation of oxide layers equivalent 
to an air-layer of 300 pp» or less, the rate of thickening decreases 
rapidly with an increase of the aluminium content, but for thicker 
layers it is independent of the aluminium content and increases 
considerably. The time-thickness curves in both stages follow 
the logarithmic law and are both straight lines at all temperatures 
up to 315°. When a stream of air containing iodine vapour is 
passed over silver covered with a thin coating of silver bromide 
or iodide, this coating increases in thickness at a rate which decreases 
parabolically with the time, and the amount of iodine that diffuses 
through the chloride or bromide layer is inversely proportional to 
the thickness of the layer. In a damp atmosphere containing 
chlorine the thickness of the reaction layer on copper that has 
previously been coloured by heating in the air, increases proportion- 
ally to the logarithm of the time of exposure until the cuprous 
oxide in the original oxide film is converted into an oxychloride ; 
the layer then increases logarithmically at a greater rate. The 
colouring of copper and of silver by sodium sulphide solutions and 
of silver by hydrogen sulphide in air follows a similar course, but 
the colouring of copper by hydrogen sulphide in the air follows the 
parabolic law. The thickening of the oxide layers on lead, antimony, 
and tin sulphides, on iron phosphide, Fe,P, and on the arsenides, 
Co,As, Co;As,, and FeAs, takes place in a manner similar to that 
on copper-aluminium alloys. Copper phosphide behaves in an 
anomalous manner when the thickness of the oxide film is between 
250 and 350 py, but for thinner and thicker films it follows the 
logarithmic law. A. R. P. 


Order of Reaction of the Reduction of Mercuric Chloride 
by Sodium Formate. F. Bourton and E. Rovyrr (Compt. 
rend., 1924, 178, 1908—1911).—The reaction between mercuric 
chloride and sodium formate in presence of sodium acetate has been 
followed kinetically by Ostwald’s isolation method. 2 Mbols. 
of mercuric chloride form a complex salt with 1 mol. of sodium 
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formate or acetate, and a mol. of this complex is reduced by a free 
mol. of sodium formate, to give a bimolecular constant for the 
uon' or ail” ‘chioride’ mto these complex molecules, 
then the termolecular reaction also proceeds, 2HgCl,--H-CO,Na= 
2HgCl+ HCl+CO,+ NaCl. S. B. 


Use of Bromate in Volumetric Analysis. IV. Preparation 
and Properties of Normal and Basic Mercuric Bromate. 
G. F. Smrra (J. Amer. Chem. Soc., 1924, 46, 1577—1583).—Basic 
mercuric bromate, Hg(OH)BrO,, may be prepared by the addition 
of a concentrated solution of mercuric perchlorate to a hot half- 
saturated solution of sodium bromate in slight excess. The pre- 
cipitate is quite stable in solution in 2N-nitric or perchloric acid 
owing to the existence of a complex cation, Hg(OH)*. 

Normal mercuric bromate, Hg(BrO,),, may be prepared by the 
action of equivalent quantities of mercuric perchlorate and sodium 
bromate both in solution in hot 3N-perchloric acid. It is hydrolysed 
in solution in water, and also to some extent in N-perchloric acid. 
The solubilities of the two bromates in nitric and perchloric acids 
have been determined at 25°. The basic bromate is preferable as 
a reagent in volumetric bromate reactions (cf. Smith, A., 1913, ii, 
504, 573, 650). W. H.-R. 


Action of Potassium Hydroxide on Mercuric Iodide. H. 
P&LABON (Compt. rend., 1924, 178, 1718—1721).—The nature of 
the products formed when potassium hydroxide acts on mercuric 
iodide at 15°, and the equilibrium conditions for different concen- 
trations of the alkali, have been studied. There is no action below 
a concentration of 0-3 M. Between 0-3 and 1-5 M, if excess of 
iodide be present, the iodomercurate, HgI,,2KI, is formed in solution 
and C*xon—=KCxgg,0x1. At concentrations of hydroxide between 
1-5 and 7 M the phenomena are more complex. Oxyiodides are 
also formed and, at the higher concentrations, a definite compound, 
HgI,,2Hg0, is probably obtained. Above a concentration of 11-5 M 
no more iodomercurate is obtained. With a sufficiently large excess 
of mercuric iodide a saturated solution of potassium hydroxide gives 
the compound 2HgI,,HgO, whilst more dilute solutions give a 
solid of composition corresponding approximately with 6HgI,,HgO. 

All the products obtained are very sensitive to light, but are 
protected by the solutions in which they are formed. M. S. B. 


Action of Light on Cinnabar. W. H. Cropp (Proc. Austral. 
Inst. Min. Met., 1923, No. 52, 259—266).—Cinnabar occurs at 
Puhipuhi, N. Auckland, New Zealand, very finely disseminated 
through a mass of semi-porous silicious sinter and chalcedony. 
The latter appears to contain the mineral in the form of a red cloud 
which imparts a pink to red colour to the mass. On exposure to 
bright sunlight, the surface colour rapidly turns to bluish-grey, 
and this change slowly proceeds throughout the mass. Preliminary 
experiments indicated that the cinnabar is decomposed by the ultra- 
violet rays of direct sunlight into its elements. ;, am F. 
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Separation of the Rare Earths by Basic Precipitation. 
VII. Preparation of Pure Praseodymia. W. PranptL and 
K. Huttner (Z. anorg. Chem., 1924, 136, 289—294; cf. this vol., 
ii, 48)—After removing thorium and cerium from the earths 
obtained from monazite, the remaining material is converted into 
double ammonium or magnesium nitrates and fractionated from 
nitric acid, the lanthanum head-fractions being added to the 
neodymium tail fractions from time to time. In this way, the bulk 
of the neodymium is quickly separated and a crude praseodymium-— 
lanthanum fraction obtained. This fraction is separated from 
magnesium nitrate, and cadmium and ammonium nitrates in large 
excess are added. The hot solution is treated slowly with ammonia 
while being mechanically stirred until several fractions are obtained ; 
these are all dissolved in nitric acid and the process is repeated. 
The mother-liquors are treated with ammonium carbonate to remove 
all the rare earths and the cadmium ammonium nitrate solution 
is used again. After 7 or 8 series of fractionations, the head frac- 
tions consist entirely of pure praseodymium. The oxide obtained 
was of a deep black colour and corresponded almost exactly with 
the composition Pr,O,,. A. BR. P. 


Search for the Element of Atomic Number 61. W. PranptL 
and A. Grimm (Z. anorg. Chem., 1924, 136, 283—-288).—This ele- 
ment should be a rare earth intermediate in properties between 
neodymium and samarium. A large quantity of high-grade neo- 
dymium oxide from monazite was fractionated together with a 
quantity of a mixture of samaria, neodymia, and yttria earths from 
the mother-liquors of neodymium fractionation and some crude 
yttria earths from gadolinite, niobite, and samarskite. From 25 kg. 
of this material 300 g. of intermediate neodymia—samaria fraction 
were obtained in which any element 61 present should have been 
concentrated. This product was dissolved in nitric acid, the solu- 
tion treated with cadmium and ammonium nitrates and subjected 
to fractional precipitation with ammonia, and the resulting fractions 
subjected to X-ray analysis. No trace of any unknown element 
could be detected in any of the fractions, although a good separation 
of the constituents of the mixture was obtained. It appears there- 
fore that element 61 does not occur with the rare earths and may 
possibly not exist. If all the rare earth elements are distributed 
through the various groups in the periodic table in the order of 
their atomic numbers, element 61 falls in the manganese group, 
and it is noteworthy that, except for elements 85 and 87, all the 
missing elements, namely 43, 61, 75, and 93, occur in ee 


Hydrates and Hydrogels. V. MHydroxides and their 
Hydrates in the Different Aluminium Hydroxide Gels. R. 
Wiuustarrer and H. Kraut (Ber., 1924, 57, [B], 1082—1091).— 
Previous experiments (A., 1923, ii, 167, 493) have shown that 
the composition of desiccator- or vacuum-dried aluminium hydr- 
oxides throws little light on the composition of the fresh gels. 
A new method of desiccation depends on successive treatment 
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of the gels with anhydrous acetone and ether followed by pre- 
servation of the specimens for short periods in a high vacuum. 
The whole of the adherent water is thereby removed whilst the 
dehydration of the aluminium hydroxide hydrates is largely governed 
by the temperature of the treatments. 

The action of warm aqueous ammonia on aluminium hydroxide 
C leads to considerable modification of the physical properties of 
the material without changing its chemical composition or causing 
intermolecular dehydration with formation of the polyaluminium 
hydroxides A and B. The latter substances are formed under 
the influence of hydroxy] ions from aluminium hydroxide C in the 
nascent condition, i.e., before precipitation, and the isolation 
of pure polyaluminium hydroxides is possible only when the rate 
of condensation exceeds that of precipitation. On the basis of 
these observations, amended methods are given for the preparation 
of aluminium hydroxides A, B, and C. H. W. 

X-Ray Examination of Aged Metallic Hydroxides. R. 
Fricke and F. WrvErR (Z. anorg. Chem., 1924, 136, 321—324).— 
Specimens of aluminium, chromium, and zinc hydroxides prepared 
in various ways were examined by the Debye-Scherrer method 
of X-ray analysis after standing for periods up to 4 years. Gelatin- 
ous aluminium hydroxide slowly changes with ageing into crystalline 
hydrargillite; if heated at 100° for some time, the freshly-precipi- 
tated gel shows a tendency to revert to microcrystalline bauxite. 
Chromium hydroxide, even after prolonged ageing, shows no signs 
of crystal structure. Zine hydroxide immediately after drying 
in the air at ordinary temperatures appears to be partly crystalline ; 
prolonged keeping results in a gradual increase in the amount of 
crystalline material present. A. R. P. 


Chemical Nature of a Colloidal Clay. R. BrapFrEeLp 
(Missouri Agr. Expt. Sta., Res. Bull. 60, 1923, 60 pp.).—The col- 
loidal material, less than 0-1 micron in diameter, was separated 
from a very heavy clay subsoil by means of a centrifuge. All the 
iron and aluminium in this material was soluble in hydrochloric 
acid, suggesting that it might consist of a mixture of colloidal 
silica, alumina, and ferric oxide, being the end-products of com- 
plete weathering. A synthetic mixture of these colloids was pre- 
pared having a similar chemical composition, but in cataphoresis 
experiments the synthetic sol was positive and the natural colloid 
negative. They differed further in that the synthetic material 
had a much stronger buffer action than the other and was most 
readily flocculated by multivalent anions in an alkaline medium, 
whilst the natural colloid was most sensitive to multivalent cations 
in an acid medium. There were also marked differences in the 
fractions of the two colloids soluble in dilute acid and alkali. The 
natural colloid was evidently a complex, easily decomposed alumino- 
silicate and not a mixture of the colloidal oxides. C. T. G. 

Density of Silicon-Iron Alloys and its Relation to Com- 
position. O. Henestenpurea (Stahl u. Hisen, 1924, 44, 914— 
915).—The specific volume of alloys of iron containing from 25% 
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to 95% of silicon was determined with an accuracy of 0-7%. The 
curve obtained shows discontinuities at points corresponding with 
the compounds FeSi and FeSi,. Although thermal investigations 
have given no evidence of the existence of the latter, crystallo- 
graphic and chemical analysis of ferrosilicon confirms the fact of 
its existence at the ordinary temperature. A further discontinuity 
at the point 61-5% Si indicates the commencement of the separation 
of silicon or possibly of mixed crystals high in silicon. On the 
latter assumption, a further discontinuity would occur at the point 
95% Si. [Cf. B., 1924, 750.] Gk 


Decomposition of Ferrous Oxide. Irregularities in Ex- 
pansion due to its Instability. G.CHAUDRON and H. FoREsTIER 
(Compt. rend., 1924, 178, 2173—2176; cf. A., 1921, ii, 178).—The 
velocities of the two opposed reactions, 4FeO === Fe,0,+Fe, have 
been determined at temperatures in the neighbourhood of 570°. 
The decomposition of ferrous oxide was not detected below 300°; 
it attained a maximum velocity at 480°, 80% being decomposed 
in 24 hours. Above 570° the reverse action was rapid. Experi- 
ments at a constant temperature (445°) showed the velocity of the 
decomposition to agree within 10% with the formula dx/dt= 
k(100—2)*. 

Dilatometric observations on ferrous oxide showed an irregu- 
larity between 400° and 500°, whilst by using mixtures of iron 
and the magnetic oxide the reverse reaction was similarly confirmed 
at 570°. G. M. B. 


ilibrium of the Reduction of Nickel and Cobalt Chlorides 
and Bromides by Hydrogen. II. G. Crur (Bull. Soc. chim., 
1924, [iv], 35, 729—741)—The reduction of nickel chloride by 
hydrogen was observed in a new apparatus in which the hydrogen 
chloride formed is diffused rapidly into the hydrogen, the course 
of the reaction being followed by the variation in the pressure of 
these gases. At 430°, equilibrium is reached in this apparatus in 
12-5 min., the hydrogen chloride concentration being 58%. The 
chlorination of nickel by hydrogen chloride takes place much more 
slowly, e.g., equilibrium is only attained at 430° after 11 hours, the 
concentration of hydrogen chloride being 62-8%. This is con- 
sidered to be due to the production of nascent hydrogen, which 
clings to the metal surface and retards the reaction because of its 
high concentration (cf. this vol., ii, 491). | & A 


Preparation of Pure Chromium by Direct Reduction of 
Chromic Oxide with Hydrogen. W. Roun (Z. Meiallk., 1924, 
16, 275—277).—Pure metallic chromium may be obtained by reduc- 
tion of chromic oxide at 1500° in a rapid stream of hydrogen which 
has previously been freed from every trace of oxygen and water 
vapour. An apparatus for this purpose is described in which 
the current of hydrogen is first passed over platinum wire heated 
at 1000° to remove oxygen, then through sulphuric acid and through 
a spiral glass tube immersed in liquid air to remove all traces of 
moisture. The purified gas passes in a rapid stream over small 
23*—2 
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briquettes of chromic oxide heated at 1500° in a Heraeus tube 
furnace, and the issuing gas passes into the purifying apparatus 
again and is cooled first by the cold hydrogen from the liquid air 
flask before passing to that flask. A. R. P. 


Chromium Dioxide. G. N. (Chem. News, 1924, 129, 
35—36).—A list of methods for the preparation of the compound 
CrO, is given. . A. A. E. 


Fluorochromates and Acid Chromates. R. WEINLAND and 
H. Srarzin (Z. anorg. Chem., 1924, 136, 313—320).—By mixing 
solutions of the requisite quantities of the constituents the following 
complex chromates and fluorochromates with ethylenediamine, 
quinoline, guanidine, and  tetramethylammonium 

ydroxide have been obtained: 2Cr0,,HF,C,H,(NH,)., small, 
yellow columns; 3CrO,,HF,2C;H;N, long, red columns; 
3CrO,,HF,2C,H,N, dark red; 3Cr0,,H,0,2C;H;N, dark red 
columns ; 3Cr0,,H,0,2C,H.N, reddish-brown, crystalline powder ; 
3CrO;,H,0,2CH;N;, large, red octahedra; H,Cr,0,,2C,H,N, 
yellowish-brown, crystalline powder; H,Cr,0,,2CH;N;, long, 
reddish-yellow tablets; HCrO,F,C;H;N, small, reddish-yellow 
columns; HCrO,F,C,H,N, thin, yellow scales; HCrO,F,CH;Ns3, 
orange-yellow scales; NMe,CrO,F, fine, orange-yellow crystals; 


AgCrO,F, dark-red, insoluble powder; TICrO,F, 


Thermal Expansion of Molybdenum. P. Hipnerr and 
W. B. Gero (U.S. Bur. Standards, Sci. Paper, No. 488, 1924).— 
The mean coefficient of expansion of molybdenum is 4-9 x . 2 (25— 
100°) or 5-5 x 10°6 (25—500°). A. A. E. 


Electrometric Study of the Acidity of Mixtures of Molybdic 
and Malic Acids. E. Darmors and A. HonNELAITRE (Compt. 
rend., 1924, 178, 2183—-2185).—When the px values of a 0-195N- 
solution of molybdic acid, measured by means of the calomel elec- 
trode, are plotted against the fraction f neutralised by ammonia, 
the formation of the salt NH,H,(MoO,), is indicated. In the case 
of 0-289N-malic acid, no acid salt is obtained. With mixtures of 
the acids of varying normality (V=0-4 to 3-0) neutrality is only 
attained by the total saturation of the two acids of the mixture. 
All curves show an inflection which for the curve 2N is at the point 
f=3, corresponding with the formation of an ammonium dimolyb- 
domalate. A. CousEN. 


Structure of Mixed Crystals. A. E. van ArKEL (Physica, 
1924, 4, 33—41).— X-Ray examination of mixed crystals of tungsten 
and molybdenum (50°) and of silver and gold (25—75%) failed 
to support Tammann’s theory (A., 1919, ii, 398, 406) that in mixed 
crystals the atoms are arranged in a space-lattice with definite 
places for the components. The spectrum of thallous bromide 
gave d9=3-98+0-01 A. and d=7-50. CHEMICAL ABSTRACTS. 
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Reduction Potential of Quinquevalent Tungsten Chloride. 
O. CoLLENBERG and A. GutuE (Z. anorg. Chem., 1924, 136, 252— 
256).—The potential of a solution containing the compounds 
KWO,CI, and K,WOCI, in equimolecular concentration in concen- 
trated hydrochloric acid was +0-26 volt when the total concentra- 
tion of tungsten was 0-143 g.-atom per litre. The curve showin 
the variation of this potential with a change in the ratio W'Y/ 
follows closely that deduced from theoretical considerations except 
for solutions in which the quinquevalent chloride greatly predomin- 
ates. This deviation is probably due to unequal dissociation of 
the two chlorides. A. R. P. 


Crystal Structure of Uranyl Nitrate Hexahydrate. L. 
Pavtine and R. G. Dickinson (J. Amer. Chem. Soc., 1924, 46, 
1615—1622).—The unit of structure of uranyl nitrate hexahydrate 
(rhombic bipyramidal) contains four molecules of UO,(NO,),,6H,O, 
and has digg 18-15, dojo 8-02, and dy, 11-42 A.; it is end centred on 
(001). The space group symmetry is V;!7, and the uranium atoms 
are at (Ou})(Ow?) ($3-++-u}) with u=0-13. The above axes 
are assigned in accordance with the conventions of the theory 
of space groups. Referred to the axes used by Groth (Chemische 
Kristallographie, 1908, 2, 142) the above-mentioned inter-planar 
distances are for the planes (010), (001), and (100), respectively. 
The conclusions of Clark (this vol., ii, 299) are shown to be + yy 


Revision of the Atomic Weight of Antimony. Analysis 
of Antimony Trichloride and Tribromide. O. H6ONicscHMID, 
E. Zint, and M. Linnarp (Z. anorg. Chem., 1924, 136, 257—282).— 
Pure antimony was prepared by repeatedly precipitating chloro- 
antimonic acid, HSbC1,,4-5H,O, from a solution of antimony penta- 
chloride by saturation with hydrogen chloride, hydrolysing this 
compound to obtain antimonic acid and reducing this in hydrogen 
at 500°. The metal was converted into chloride or bromide by 
heating in a current of the halogen and the resulting halide was 
fractionally distilled, first in pure nitrogen, then in a vacuum. 
The silver equivalent of each halide was determined by gravimetric 
titration and by weighing the silver halide formed. The mean of 
32 very concordant results gave 121-76 as the atomic weight of 
antimony, taking those of silver, chlorine, and bromine as 107-88, 
35-457, and 79-916 respectively. A. R. P 


Preparation of Gold Crystals. H. R. Apam (J. Chem. Met. 
Soc. 8. Afr., 1924, 24, 258—260).—A 1% gold amalgam that has 
been maintained at 70—80° for several_days leaves a residue of 
octahedral crystals of gold after treatment with nitric acid; these 
crystals are grouped together into arborescent shapes when the 
temperature is kept at 150° for some hours. A 2% gold amalgam 
after similar treatment yields long, hexagonal prisms which are 
very brittle and tenaciously retain mercury even after repeated 
digestion with nitric acid. It is suggested that the hexagonal 


crystals are pseudomorphs after a compound of gold and mercury, 
possibly Au,Hg. A. R. P. 
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Mineralogical Chemistry. 


Ulmic Constituents of Coal. A. R. Pearson (Fuel, 1924, 
3, 297—300).—The nitrogenous substances, ulmins, present in 
coal are readily oxidised to form hydrophilic colloids. The oxid- 
ation may be continued until the percentage of oxygen reaches 
40—45 and the carbon : oxygen ratio is about 1:1. The products 
from various coals are similar in composition. On further oxidation 
of the aqueous sols with bromine and alkali, there is considerable 
loss of carbon and also a loss of nitrogen. Oxalic acid, bromoform, 
volatile nitriles, and primary amines are produced. Amorphous 
substances having the physical properties of resins are finally 
obtained. These on distillation yield phenols. There appear 
to be two stages in the oxidation of the ulmins, in the second of 
which the molecule is degraded. The existence of these two stages 
harmonises with a hypothesis advanced by Jones and Wheeler (T., 
1914, 104, 140). In the first stage, the hydrogenated peripheral 
groups or side-chains of a cyclic nucleus are removed; in the second 
the ring system is attacked. The ultimate constitution of the 
nucleus is approximately the same in all coals. The formation 
of coke will depend on the fusibility of the coal ulmins, and this 
depends on their molecular complexity. Ulmins from anthracite 
and coking coals are most readily precipitated by sodium chloride, 
and have therefore the most complex nuclei. [Cf. B., Ss 699.] 
We 


Cause of Colour in Rose Quartz. E. F. HotpENn (Amer. 
Mineral., 1924, 9, 75—88, 101—108).—The colour of rose quartz 
is not due to the action of radioactive substances on white quartz, 
but to the presence of tervalent manganese, since the depth of colour 
increases with the manganese content; when heated at 575°, 


decolorisation takes place owing to a valency change in the man- 
ganese. CHEMICAL ABSTRACTS. 


Radioactivity of some Indian Minerals. N. A. Yasn1xK and 
8. J. Konti (J. Proc. Asiatic Soc. Bengal, 1922, 18, 73—74).— 
Uranium-ochre and samarskite were the most active, the radium 
content being 21434 x 10°! and 1187-2 x 10-” g. per g. respectively ; 


apatite-magnetite contained 1324-9 x 10" g. per g. 
CHEMICAL ABSTRACTS. 


Hafnium Content of Zirconium Minerals. II. G. von 
Hevesy and V. T. JAnTzEN (Z. anorg. Chem., 1924, 136, 387—392). 
—The hafnium content of some zirconium minerals was found to 
be as follows: blue, transparent zircon from Siam, 3-5°,Hf0,; 
malacon from Hitteré and from Madagascar, 5-0°,,HfO,; zirkelite 
from Ceylon, 1-2%HfO,; elpidite from Narsarsuk, 0-4%Hf0,; 
baddeleyite, 39,HfO,. Thortveitite from Norway and from Mada- 
gascar was found to contain both zirconia and hafnia, the latter 
oxide generally predominating. A. R. P. 
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Pseudomorph of Curite. W. VerNapsky and C. CHamié 
(Compt. rend., 1924, 178, 1726—1728).—The crystalline form of a 
curite from the Belgian Congo, containing lead which is wholly 
of radioactive origin (Hénigschmid and Birkenbach, A., 1923, ii, 
764; Richards and Putzeys, this vol., ii, 111), indicates that the 
mineral is probably an alteration product of pitchblende. The 
disproportionately large amount of uranium-lead present suggests 


that the original pitchblende also was a secondary mineral. 
M. S. B. 


Phosphorescence of American Iceland Spar after Radium 
Radiation. S. C. Linp (Science, 1924, 59, 238).—Radiation of 
specimens of Iceland spar produced a reddish-orange phosphores- 
cence, increasing in brilliance on rise of temperature. A. A. E. 


Density of Carbon Dioxide from Natural Limestones. A. P. 
Lipov.—(See ii, 607.) 


New Type of Aluminous Chlorite. J. Orcen (Compt. rend., 
1924, 178, 1729—1731).—The mineral, from a serpentine and talc 
massif which crosses the satin schist of the valley of Comberousse, 
is composed of greenish-white, crystalline masses of the appearance 
and hardness of talc, but with a saccharoidal fracture and 
a spheroidal structure; d 2-67. Analysis: SiO,, 27:12; Al,O,, 
27-68; Fe,0,, 0-20; FeO, 1:24; MnO, 0-54 MgO, 30-96; H,O at 
108°, 0-01; H,O at 725°, 2-65; H,O at 880°, 10-17; total, 100-57. 
The result corresponds almost exactly with the formula 
58i0,,3A1,0,,9Mg0,8H,O, and the mineral is therefore intermediate 
between magnesian prochlorites and corundophyllite. Brinton 
chlorite has a composition approximating to the formula 
M. 8. B. 


Analytical Chemistry. 


Melting-point Determination. O.GrRNGROss and M. DUNKEL 
(Ber., 1924, 57, [B], 1071).—In the apparatus previously described 
(ibid., 739), a thin wire passing through the two tubes and a wire 


gauze and tripod support the apparatus. R. B. 


Apparatus for Ultrafiltration. H. Brcuuotp and L. 
GuTLOEN (Z. angew. Chem., 1924, 37, 494497).—Crucibles, dishes, 
cylindrical filter funnels, etc. are made of porous earthenware and 
are coated inside with a membrane of collodion or the like. They 
are placed on a rubber ring on a filter-flask to which is attached a 
water pump. The quantity of liquid that can be filtered depends 
not so much on the porosity of the vessel as on the nature of the 
membrane, and this again depends on the manner in which it is 
produced. The porous material is resistant to red heat, at which 
the membrane burns away quietly and without ash. The apparatus 
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can be used with advantage in analysis, e.g., for filtration of barium 
sulphate, aluminium hydroxide, colloidal silver, hemoglobin, and 
for the removal of protective substances and electrolytes from 
colloidal solutions. W. T. K. B. 


‘‘Polydyn"' Filter, which can be Heated to Redness, 
Suitable for Membrane Filtration (Ultrafiltration) and 
Quantitative Analysis. L. ZaKxarias (Z. angew. Chem., 1924, 
37, 425).—A Gooch crucible can be utilised for ultrafiltration by 
introducing a filter-plate (membrane filter with cellulose acetate 
or unglazed porcelain) and a bottomless porcelain cylinder, and 
holding the whole together by means of a rubber ring and clamp. 
The apparatus is placed on a suction flask in the usual way. 

W. T. K. B. 


[Burette for] Gas Analysis. W. MoLDENHAUER (Z. angew. 
Chem., 1924, 37, 424—425).—The top of the gas burette carries two 
short capillary tubes and the tap is so bored that communication can 
be established between the tubes and between one of them and the 
interior of the burette. 

The method of filling and using the absorption pipette in associ- 
ation with the burette is described. W.T.K. B. 


Evaporation of Solutions and Liquids in Burettes. M. G. 
Metion (Proc. Indiana Acad. Sci., 1922, 159—164).—Changes due 
to barometric pressure and relative humidities are negligible; 
variations in temperature cause changes in volume greater than 
those due to changes in vapour pressure, and in the opposite 
direction. CHEMICAL ABSTRACTS. 


Use of Cool Solutions in the Jones Reductor. G. E. F. 
LunpDeELt and H. B. Knowzes (Ind. Eng. Chem., 1924, 16, 723, 
724). —Quantitative reductions result with the Jones reductor at 
room temperatures in all present applications. [Cf. B., 1924, 771.] 

D. G. H. 


Micro-vessel with Electrode for Determining the p, of 
Blood and Body Fluids. F. Dr Eps and P. J. Hanzzx (J. Biol. 
Chem., 1924, 60, 355—360).—The errors liable to arise in the 
electrometric determination of the pg of blood, owing to the in- 
advertent admission of oxygen to the vessel or to the depolarisation 
of the electrode by the oxyhzemoglobin, have been reduced by 
using a very small vessel and arranging for minimal contact between 
the fluid and electrode. The apparatus described requires less than 
0-1 c.c. for a determination. C. R. H. 


Indicators. IX. Azo-indicators with Asymmetric Nuclei. 
A. Tutet and F. WULrKen (Z. anorg. Chem., 1924, 136, 393—405). 
—The colour changes with variation in the hydrogen-ion concen- 
tration of solutions of derivatives of «-naphthylamine in which a 
benzene ring is coupled by means of a diazo group to the naph- 
thalene nucleus (cf. Howard and Pope, T., 1911, 99, 1333) have 
been investigated spectrophotometrically. With these compounds, 
the colour change from yellow or orange to a deep violet-blue is 
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extremely sharp, but in aqueous solutions the compounds are 
practically insoluble at hydrogen-ion concentrations near the 
neutral point. When acid or alkaline solutions of «-naphthylamine- 
azobenzene-p-sulphonic acid or of the corresponding monophenyl 
substituted acid are progressively neutralised, the dyestuff is 
caused to flocculate gradually and the actual point at which this 
occurs may be ascertained by observing when the solution absorbs 
light of the smaller wave-lengths. Addition of protective colloids, 
such as sodium caseinate or ovalbumin, tends to prevent the 
flocculation, but does not assist in obtaining sharper end-points. 
Spectrophotometric measurements of the behaviour of this group 
of indicators have been obtained by examination of the colour 
changes in 50% alcoholic solution and the results are tabulated 
for light of different wave-lengths. The most delicate colour- 
changes take place in the basic dyestuffs of this group, whilst the 
carboxylic acids are the least delicate indicators. The py ranges 
of some members of the group are given. A. R. P. 


Indicators. X. Influence of the Solvent with Special 
Reference to the ‘‘ Alcohol Error '"’ of Indicators. A. THIEL, 
and A. DassierR (Z. anorg. Chem., 1924, 136, 406—- 
415).—Determinations of the isobathmic curves (absorption curves 
for different wave-lengths at equal acidity) of solutions of methyl- 
yellow, of p- and o-methyl-red, and of o- and p-helianthin in alcohol 
and water show that, contrary to previous statements, the nature 
of the solvent has an appreciable effect on the colour change, 
probably owing to some chemical reaction between the indicator 
and the supposedly indifferent solvent. The nature of this effect 
varies with different indicators and solvents and cannot be ex- 
plained by the accepted theory of indicators. The neutral point 
of all the above indicators is affected by the presence of ethyl or 
methyl alcohol or of acetone, but only o-methyl-red is affected by 
the presence of ether. A. R. P. 


Indicator Reaction as a Source of Error in p, Determin- 
ations. F. W. Marsu (Science, 1924, 59, 216).—The use of 
indicator solutions stored in glass bottles for pg determinations 
gives rise to errors which cannot be eliminated by the use of the 
same indicator solution as for the control determination. A 
“spot ” method of adjusting the reaction of the indicator solutions 
is described; the adjustment is, however, unnecessary for highly 
buffered solutions. A. A. 


Determination of p, with One-colour Indicators in Alcoholic 
Solutions. L. Micuarnis and M. Mizutant (Biochem. Z., 1924, 
147, 7—21).—The “reduced dissocietion constant,” k’, of an 
indicator in non-aqueous solution is given as k’=ay*(F/1—F), 
where dg*=Cy'fy* (f=activity coefficient) and F=colour intensity 
of a one-colour indicator (Michaelis and Kriiger, A., 1922, ii, 157). 
Tables are given, and the method is described, for determining 
the py of alcoholic solutions using phenolphthalein, m- and p-nitro- 
phenols, and 2:4- and 2: 5-dinitrophenols as indicators without 
buffers. 
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Wet Oxidation and Modified Volhard Method for the 
Determination of Chlorides in Plant-tissue Fluids. J. V. 
LAWRENCE and J. A. Harris (J. Amer. Chem. Soc., 1924, 46, 
1471—1477).—The tissue fluid is boiled with 0-1N-silver nitrate 
solution (10—20 c.c.) and nitric acid until the colour is destroyed 
and no solid matter remains except the silver chloride. After 
cooling, the excess of silver nitrate is titrated directly, without re- 
moval of the silver chloride, with standard potassium thiocyanate 
solution. The method is accurate, and applicable to the analysis 
of substances (e.g., hides) of much higher protein content than 
saps, but is not recommended for blood analysis on account of the 
resistance of hemoglobin to the action of nitric acid (cf. Van Slyke, 
this vol., ii, 271). W. 


Use of Antimony Trichloride for the Volumetric Deter- 
mination of Hypochlorites, Ferri- and Ferro-cyanides. F. 
Feiet and O. ScoumMErR (Z. anal. Chem., 1924, 64, 249—255).— 
When a solution containing hypochlorite is treated with an excess 
of a standard solution of antimony trichloride, in presence of 
hydrochloric acid, the reduction of the hypochlorite is instan- 
taneous. The excess of antimony trichloride is determined by 
back-titration with a standard solution of potassium bromate, 
using methyl-orange (or indigo) as indicator: (i) NaOCl+SbCl,+ 
2HCI=NaCl+H,0+SbCl,; (ii) 
KBr+3H,0; (iii) The 
method is also applicable to the evaluation of bleaching powder. 
Potassium ferricyanide is completely reduced in a few minutes, 
in strongly acid solution, on gentle warming with excess of anti- 
mony trichloride. The resulting yellow solution renders the back- 
titration unsatisfactory, so the ferrocyanide is removed by pre- 
cipitation with a zine salt; the excess of antimony trichloride 
may be accurately ascertained with potassium bromate solution. 
Ferrocyanides are first oxidised to ferricyanides by potassium 
permanganate in presence of sulphuric acid, and the excess of 
potassium permanganate is removed by a few drops of oxalic 
acid. The resulting ferricyanide is then determined as before. 
A slight excess of oxalic acid does not affect the accuracy of the 
result. J.B. F. 


Volatility of Bromine in Solutions of Different Electrolytes 
and its bearing on Bromometric Analysis. G. JANDER and 
H. Ferr.—(See ii, 604.) 


Use of Bromate in Volumetric Analysis. IV. G. F. Smiru. 
—(See ii, 614.) 

Determination of Iodine in Food, Drink, and Excreta. 
J. F. McCienpon (J. Biol. Chem., 1924, 60, 289—299).—The 
organic matter is removed by combustion in a rapid stream of 
oxygen. The vapours from the combustion are led through sodium 
hydroxide solution to absorb volatilised iodine. Finally, the 
iodine in this solution and in the ash from the combustion is liber- 
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ated, extracted with carbon tetrachloride, and determined colori- 
metrically. Quantities of the order of 0-01 mg. of iodine may be 
determined. C. R. H. 


Volumetric Determination of Fluorine. W. W. Scorr (Ind. 
Eng. Chem., 1924, 16, 703—707).—After preliminary removal, if 
necessary, of phosphates or sulphates by extraction with dilute 
acetic acid, the material is fused with sodium carbonate, potassium 
hydroxide, and silica, the mass disintegrated, treated with water 
and hydrogen peroxide, boiled, and filtered. Calcium is deter- 
mined volumetrically as oxalate in the residue. Fluorine is deter- 
mined in the filtrate by precipitation with a known excess of 
calcium acetate and subsequent volumetric determination of the 
calcium remaining in solution. Alkali fluorides, dissolved in hot 
water, may be similarly analysed. D. G. H. 


Determination of Total Sulphur in Neosalvarsan and 
‘‘ Sulpharsphenamine.’’ E. Exvove (U.S. Pub. Health Repts., 
1924, 39, 750—754).—The substance is dissolved in aqueous sodium 
chloride, and mixed with potassium permanganate solution and 
hydrochloric acid. After keeping, the liquid is evaporated to 
dryness, the residue then being acidified and stirred with hydrogen 
peroxide solution. Excess of hydrogen peroxide is removed with 
permanganate and, after decolorising with oxalic acid and filtering, 
the sulphate is determined gravimetrically in an aliquot portion. 

CHEMICAL ABSTRACTS. 


Analysis of Chlorosulphonic Acid. C. Mayr (Z. anorg. 
Chem., 1924, 136, 238—244).—The chlorosulphonic acid content 
of the technical acid cannot be determined by treatment with 
water followed by titration of the total acidity and chlorine content, 
as small amounts of sulphuric and hydrochloric acids are always 
present. The analysis should be conducted by distilling a large 
quantity of the acid in a current of carbon dioxide until the tem- 
perature rises to 160°. The residue in the distillation flask is 
weighed, treated with water, and a portion of the solution titrated 
with sodium carbonate for total acidity; a second portion is 
neutralised with sodium hydroxide and the chlorine determined 
by Mohr’s method. The chlorine figure is calculated to CISO,H 
and the remaining acidity is reckoned as sulphuric acid. The 
liquid distillate is analysed in a similar manner. Any free hydro- 
chloric acid passes through the receivers and is collected in a Péligot 
tube. [Cf. B., 1924, 710.] A. R. P. 


Volumetric Method of Elementary Analysis. L. Hack- 
SPILL and G. D’Huart (Bull. Soc-chim., 1924, [iv], 35, 800— 
803).—The method previously described (A., 1923, ii, 578) gives 
high results for nitrogen owing to the presence of adsorbed air in 
the cupric oxide. This error is eliminated by oxidising the copper 
in oxygen. The analysis is hastened by reducing the total volume 
of the apparatus, and by replacing the Sprengel with a Germann- 


Cardoso pump. Other minor improvements are also 40 


ii. 626 ABSTRACTS OF CHEMICAL PAPERS. 


Extension of the Van Slyke Table of Factors for the Con- 
version of Nitrogen Gas into mg. of Amino Nitrogen. P. F. 
Suarp (J. Biol. Chem., 1924, 60, 77—78).—Van Slyke’s table of 
factors has been considerably extended and figures are given for 
intervals of 10 mm. over a range of barometric pressure from 
520 to 780 mm. of mercury. Intermediate values can be inter- 
_ polated by the use of the proportional parts included in ng —" 


Ammonia Content of Blood. S. R. Brenerpicr and T. P. 
Nasu (Z. physiol. Chem., 1924, 136, 130—133).—Polemical. The 
method employed by Henriques (A., 1923, i, 1250) for determining 
ammonia in blood is not accurate and gives very high results (cf. 
A., 1922, i, 191, 483). His results cannot be used to refute the 
authors’ view that urinary ammonia results from ammonia formation 


in the kidney. D. RB. N. 


Detection of Nitrous Acid. H. Sroorr (Z. anal. Chem., 1924, 
64, 272—273; cf. Zlataroff, A., 1923, ii, 505)—The colour change 
produced by an aqueous solution of neutral red due to the presence 
of nitrite is not sufficiently marked to be accurate when free hydro- 
chloric or sulphuric acid is also present. In sulphuric acid solution 
the presence of nitrates intensifies the colour. The reaction is also 
disturbed by the presence of dissolved organic compounds (oxidis- 
able by potassium permanganate) and by ferric, ferrous, and 
manganous salts. In acetic acid solution, the reaction fails com- 
pletely. The detection of nitrites with neutral-red succeeds without 
exception only in phosphoric acid solution; the limit of sensitive- 
ness is 0-2 mg. N,O, per litre. J. B.F. 


Determination of Phosphorus in Ferrovanadium. K: 
Swosopa (Oesterr. Chem.-Zig., 1924, 27, 110—113).—If the ordin- 
ary procedure for determining phosphorus is followed with ferro- 
vanadium, the ammonium phosphomolybdate precipitate will be 
seriously contaminated with complexes containing vanadic acid. 
This may be prevented by reducing the vanadic acid with metallic 
iron shortly before adding the molybdate reagent. The inter- 
ference of arsenic is also obviated by this procedure if the first 
phosphomolybdate precipitate is dissolved in ammonia and repre- 
cipitated. [Cf. B., 1924, 715.] A. R. P. 


Determination of Phosphorus in Blood. M. Marrianp 
and R. Roxpison (Biochem. J., 1924, 18, 765—768).—With Briggs’ 
modification of the Bell-Doisy method it is preferable after ignition 
with nitric and sulphuric acids to use 2 c.c. of a 5% solution of 
ammonium molybdate instead of 2 c.c. of Briggs’ molybdate 
solution. ‘Trichloroacetic acid also produces a colour with the 
Briggs reagents in complete absence of inorganic phosphate. 
The colour is produced very slowly, and is due to an impurity of 
high b. p. A higher figure is obtained for the inorganic phos- 
phates of blood even if a few minutes be allowed to elapse between 
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laking and precipitation of the proteins. It is also increased after 
anesthesia and as a result of shock consequent upon cardiac 
puncture. 8.8. Z. 


Determination of Carbon Monoxide. P. Lrprav and C. 
Bepret (Compt. rend., 1924, 179, 108—110).—The addition of 
phenolic substances to a suspension of cuprous oxide in sulphuric 
acid increases the solubility of the former and forms a solution 
which is a good absorbent for carbon monoxide. Thus, 1 c.c. of 
the filtrate from 10 g. of @-naphthol shaken for several hours with 
a suspension of 5 g. of cuprous oxide in a cooled mixture of 95 g. 
of sulphuric acid and 5 g. of water, after being kept for several 
days, decanted and preserved out of contact with air, absorbs 
18 c.c. of carbon monoxide forming a complex which is quite stable 
up to 100°. Addition of water also causes no decomposition with 
loss of carbon monoxide. Dissociation of the complex ceases to 
be appreciable when the proportions of cuprous oxide and carbon 
monoxide correspond with Cu,SO,,2CO. The reagent absorbs 
20 times its volume of ethylene, absorbs acetylene less readily, 
and only very slowly reacts with oxygen. It does not readily 
attack mercury. J. W. B. 


Mixed Indicator for Carbonate and Hydrogen Carbonate 
Titrations. S. G. Sumpson (Ind. Eng. Chem., 1924, 16, 709).— 
Using as indicator a mixture of cresol-red and thymol-blue, a sharp 
end-point is obtained in carbonate titrations corresponding closely 
with the half-neutralisation point, and methyl-orange or, better, 
bromophenol-blue used in the same solution shows a sharp change 
from blue to green on complete neutralisation. When phenol- 
phthalein is used as the first indicator the change of colour is 
gradual and the titrations are inaccurate. D. G. H. 


Alkalimetry of Zinc Ammonium Phosphate. J.W.SPRINGER 
(Z. angew. Chem., 1924, 37, 482—483).—Zine may be precipitated 
as zinc ammonium phosphate and this compound collected, dried, 
and weighed, or converted by heat into zinc pyrophosphate. Other 
metals (e.g., calcium, magnesium, iron, aluminium, manganese) 
may be first removed as phosphate from a solution containing 
sufficient ammonia to retain the zinc salt in solution. 

Zinc may be determined volumetrically by precipitation in 
nearly or completely neutral solution as zinc ammonium phosphate, 
dissolution of this in a known quantity of standard acid, and 
titration of the excess. W. T. K. B. 


Determination of Copper by Zecchini’s Method and its 
Application to the Determinatien of Reduci Sugars. 
P. Fieury and P. TAVERNIER (Bull. Soc. chim., 1924, [iv], 35, 794— 
799).—The Zecchini-Incze method of determining copper (A., 
1915, ii, 487) is applicable to the determination of dextrose with 
Fehling’s solution (cf. this vol., ii, 425). 8. K. T. 


Determination of Mercury as Mercurous Chloride and as 
Metal. L. W. WINKLER (Z. anal. Chem., 1924, 64, 262—272).— 
Mercury may be accurately determined, as metal, from nitric 
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acid solution when the amount of metal is not too small (0-5 to 1 g. 
per 100 c.c.). Calcium hypophosphite is recommended as pre- 
cipitant although sodium or potassium hypophosphite may be 
used. The method is applicable in the presence of lead, cadmium, 
or zinc, provided the proportion of mercury is not too small, but 
not in the presence of copper salts, since these are also reduced 
by hypophosphites. If the amount of mercury present is small 
(0-1 to 0°5 g. per 100 c.c.) it is determined as mercurous chloride, by 
reduction and precipitation with phosphorous acid in presence of 
hydrochloric acid. This method is applicable in presence of copper 
silts. The precipitating solution is prepared by treating 10 c.c. 
of pure phosphorus trichloride with 200 c.c. of distilled water and 
diluting the solution to 250 c.c. J. B. F. 


Determination of Manganese by the Persulphate Method 
in the Presence of Hydrofluoric Acid. J. VERNay (Chim. et 
Ind., 1924, 11, 1093—1095).—The solution of the sample in nitric 
or sulphuric acid is treated at 80° with a solution of potassium 
fluoride, silver nitrate, and ammonium persulphate. After 15 mins. 
the solution is cooled, diluted considerably, and titrated with 
sodium arsenite. [Cf. B., 1924,'715, and Swoboda, this vol., ii, 570.] 

A. R. P. 


Standardisation of Potassium Permanganate by Means 
of Metallic Silver. N. A. Tananatv (Z. anorg. Chem., 1924, 136, 
193—202).—Finely-divided silver or thin silver sheet dissolves 
readily in an excess of a solution of iron alum with the formation 
of a corresvonding amount of ferrous sulphate; the reaction is 
reversible, but under suitable conditions forms a basis for standard- 
ising permanganate solutions. The rate of solution of the silver 
increases with a rise in concentration of the free sulpburic acid 
and with the temperature. The most satisfactory conditions are 
obtained by shaking the requisite quantity of silver with a 5% 
solution of iron alum in 20% sulphuric acid in an atmosphere of 
carbon dioxide; towards the end of the reaction the liquid should 
be slowly heated to boiling. [Cf. B., 1924, 734.] A. R. P. 


Standardisation of Permanganate with Various Substances. 
I. M. Kouruorr (Z. anal. Chem., 1924, 64, 255—262).—The results 
obtained in the standardisation of potassium permanganate with 
oxalic acid, sodium oxalate, ferrous ammonium sulphate, arsenious 
oxide, potassium ferrocyanide, potassium iodide, and potassium 
iodate do not differ by more than 0-05%. J. B. F. 


Standardisation of Permanganate by Means of Different 
Materials. I. M. Kotruorr (Pharm. Weekblad, 1924, 61, 786— 
789).—Potassium ferrocyanide in presence of sulphuric acid can 
be very accurately titrated with potassium permanganate potentio- 
metrically; potassium iodide is equally suitable, and potassium 
iodate may also be used, after reduction with sulphite. ait 
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Determination of Nickel in Ores and Alloys by Means of 
Dimethylglyoxime. J. G. WrrLpensura (Chem. Weekblad, 
1924, 21, 358—362).—The reagent gives accurate results in alcoholic 
solution or in aqueous sodium hydroxide solution ; in this latter case, 
the nickel solution should be faintly acid. Arsenic and antimony do 
not interfere, if tartaric acid be present; tin causes the result to 
be too high and must be removed. Lead in small quantities is 
held in solution by tartaric acid, in larger quantities by ammonium 
acetate. Bismuth if not in large excess is held in solution by 
tartaric acid, chromium by tartaric acid and ammonium chloride. 
Silver and the alkaline-earths always interfere and must be removed. 
Iron and cobalt, if present together, form an insoluble dimethyl- 
glyoxime compound, but this may be prevented by reducing the 
iron with sulphurous acid. Ores or alloys are dissolved in aqua regia, 
lead and the alkaline-earth metals precipitated with ammonium 
sulphate, and the filtrate is treated with hydrogen sulphide; nickel 
is then determined in the filtrate in presence of tartaric acid and 
ammonium chloride. 8.1. L. 


Determination of Vanadium by Reduction with Hydrogen 
Peroxide and Titration with Potassium Permanganate. 
A. W. HotHersatu (J. Soc. Chem. Ind., 1924, 43, 270—272T).—The 
solution is evaporated with sulphuric acid until fumes are evolved. 
Organic matter is destroyed by heating again with powdered 
potassium permanganate and the excess of the latter is removed 
by hydrogen peroxide. The liquid is again evaporated until fumes. 
appear, allowed to get quite cold, and treated with hydrogen 
peroxide drop by drop. The vanadic acid is thus reduced to 
vanadyl sulphate, which, after keeping for 10 to 15 mins., causes 
the excess of hydrogen peroxide to be decomposed catalytically. 
The solution is diluted to 300 c.c., heated at 70°, and titrated with 
permanganate. Any solid substances separating on evaporation 
with sulphuric acid must be dissolved by the addition of 2 vols. 
of water. The cold solution is treated with hydrogen peroxide 
and a few crystals of potassium bromide and, after 24 hours, evapor- 
ated until fumes of sulphur trioxide are evolved. The cooled mass 
is dissolved in water and the solution titrated as before. Iron, 
copper, molybdenum, arsenic, and uranium do not interfere, but 
chromium causes high results to be obtained. A. R. P. 


Detection of Bismuth in Urine and Cephalo-rachidian Fluid. 
Faprkeur and J. Bressrer (J. Pharm. Chim., 1924, [vii], 30, 
11—12).—In the methods of Léger and Aubry traces of liberated 
iodine cause a yellow coloration which interferes with colorimetric 
determinations. A test solution is~therefore prepared by dis- 
solving 1 g. of quinine sulphate in 10 c.c. of distilled water acidified 
with 20 drops of glacial acetic acid, an aqueous solution of 2 g. of 
potassium iodide (containing no iodate or free iodine) is added, 
and the whole made up to 100 c.c. The organic liquid to be 
examined is evaporated with a small quantity of pure ammonium 
nitrate, and the residue incinerated and calcined. The ash is dissolved 
in glacial acetic acid, the solution heated on the water-bath, aqueous 


. 
q 


ii. 630 ABSTRACTS OF CHEMICAL PAPERS, 


acetic acid is added, the mixture filtered, and the filtrate is mixed with 
the test solution. Traces of bismuth can thus be readily detected 
and determined. W. T. K. B. 


Determination of Organic Vapours in Gas Mixtures by 
Means of Active Charcoal. F. and C. (Z. 
angew. Chem., 1924, 37, 483; cf. Berl and Wachendorff, this vol., 
ii, 505).—Transference of charcoal containing adsorbed benzene to a 
vessel of wide cross-section for the purpose of treating with steam 
gives less consistent results than if the steaming is carried out 
in the same vessel (U-tube) in which adsorption took place. This, 
together with possible volatilisation losses during transference, 
accounts for the irregularities previously observed by the present 


authors (cf. B., 1924, 43), and not found by the authors quoted. 
W. T. K. B. 


The Identification of Phenols by Means of the Spectroscope. 
S. Patkrn and H. Watss (J. Amer. Chem. Soc., 1924, 46, 1488— 
1493).—Phenols, particularly in medicinal preparations, can be 
trustworthily identified, in quantities down to 0-5 mg., by spectro- 
scopic examination of (alkaline) acetone, alcoholic, and aqueous 
solutions of the dyes formed by coupling the phenols with p-nitro- 
diazobenzene. The positions of the absorption bands, in the three 
solvents, for the dyes from phenol, m- and p-cresols, resorcinol, 
guaiacol, guaiacolsulphonic acid (‘‘ thiocol”’), phenolsulphonic acid, 
a- and $-naphthols, salicylic acid, thymol, phenolphthalein, sali- 
genin, eugenol, and carvacrol, are tabulated and ee - 


Distinction between «- and $-Naphthol. H. Krauser (Color 
Trade J., 1924, 14, 87).—The sample is dissolved in absolute alcohol, 
cooled, and metallic sodium added until no more dissolves. «-Naph- 
thol gives a pale green colour with fluorescence, which becomes 
colourless although the fluorescence remains. §-Naphthol gives a 
deep royal-blue colour with an intense bluish-violet fluorescence. 
If more sodium is added to the $-naphthol solution the colour 
changes to olive-green, brown, and finally orange, but the fluorescence 
remains. . CHEMICAL ABSTRACTS. 


Detection of Picric Acid and its Reduction Products in 
Toxicology. P. Bicrnetii (Annali Chim. Appl., 1924, 14, 209— 
222).—Methods are given for the detection of picric or picramic acid 
in the urine or on the clothes of individuals who have taken a dose 
of picric acid in order to induce an attack of sham jaundice. 


Colorimetric Determination of Carbohydrates in Plants 
by the Picric Acid Reduction Method. I. Determination 
of Reducing Sugars and Sucrose. W. Tuomas and R. A. 
Dutcuer (J. Amer. Chem. Soc., 1924, 46, 1662—1669).—The method 
of Benedict and Osterberg (A., 1918, ii, 246) for the determination 
of sugars in urine has been modified for the determination of reducing 
sugars and sucrose in plant extracts. The colorimetric method is 
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tric methods for the deter- 
superior to the gravimetric and volume ~ Lmaigeretirogps 


mination of small amounts or mercuric nitrate in place 
of lead acetate as a precipitating agent to remove proteins, tannins, 
and amino-acids, since the former reagent removes substances 
having a slight reducing action on Fehling’s solution and a much 
stronger action on the picrate—picric solution. The plant is extracted 
with alcohol, and an aqueous solution of the residue left on evapor- 
ation of an aliquot part is mixed with a slight excess of mercuric 
nitrate solution. The solution is made alkaline to litmus, filtered, 
and an aliquot part is treated with zinc dust and one drop of con- 
centrated hydrochloric acid to remove the excess of mercury. 
After 15 minutes the sample is filtered, a portion of the filtrate 
mixed with the picrate-picric acid and sodium carbonate solutions, 
and, after dilution, kept for 20 minutes at 95°. The colour is com- 
pared with that similarly developed in a control. To determine 
sucrose, the latter is hydrolysed by Herzfeld’s method (Z. ver. deut. 
Zuckerind., 1888, 38, 699) and the increase in colour after inversion 
determined by the above method. R. B. 


Colorimetric Determination of Carbohydrates in Plants 
by the Picric Acid Reduction Method. II. Determination 
of Starch and other ‘‘ Reserve '’ Carbohydrates. W.THoMas 
(J. Amer. Chem. Soc., 1924, 46, 1670—1675).—Starch can be deter- 
mined colorimetrically by the picric acid reduction method by 
conversion into dextrose and maltose with taka-diastase (cf. Davis 
and Daish, A., 1914, ii, 588) without a secondary hydrolysis. 
Under the conditions of conversion, the ratio of dextrose to maltose 
is remarkably constant (20). 

The material is gelatinised by boiling and stirring with water 
and the solution is incubated at 38° for 24 hours with the enzyme 
preparation and toluene, then boiled for 15 minutes, filtered, and the 
residue washed by decantation with water. The sugar is determined 
by the author’s method (preceding abstract). To determine other 
“reserve ” carbohydrates, the sugar-free residue is hydrolysed by 
boiling with water containing 0-5° of hydrochloric acid for 4 hours 
under a reflux condenser, neutralised with sodium hydroxide, and 
treated as before described. The results are relative, owing to 
possible destruction of dextrose by the acid hydrolysis. R. B. 


Antagonistic Action of the Trichloroacetate Ion on the 
Reducing Properties of Sugars. G. Drentcks (Bull. Soc. Chim. 
biol., 1924, 6, 397—400).—Trichloroacetic acid tends to inhibit the 
reduction of Fehling’s solution by sugars and quantitative results 
cannot be obtained in its presence. Tarestiplties of the reaction 
showed that monochloroacetic acid, which has no such inhibiting 
action, is formed according to the equation, 4CuOH + 4H,0 +- 
CCl,-;CO,H = 4Cu(OH), + CH,Cl-CO,H + 2HCI, and in the strongly 
alkaline liquid is converted into glycollic acid. The mechanism 
of the reaction is explained by supposing that the copper acts 
catalytically, the cuprous ion formed by the action of the reducing 
sugar immediately reducing (dechlorinating) a corresponding 
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quantity of trichloroacetic acid and returning at once to the cupric 


r 


acetic acid has been converted into monochloroacetic ‘acid, reduction 
takes place in a normal manner. It is suggested that this reaction 
might be extended to other organic halogen compounds and that it 
might lead to a method for determining trichloroacetic acid in 
presence of monochloroacetic acid. T. G. 


Micro-determination of Blood Sugar. K. Dresex and H. 
RoruMan (Biochem. Z., 1924, 146, 538—539).—The method of 
Hagedorn and Jensen for determining blood sugar (A., 1923, ii, 
265, 440) is superior to that of Bang, and no impairment of accuracy 
results from using an absorption paper and torsion balance, in place 
of a pipette, for obtaining the sample. J.P. 


Determination of Raffinose in Sugars. Raffinose Content 
of Molasses. Samiarp (Compt. rend., 1924, 178, 2189— 
2192).—Solutions of raffinose at 20°, after inversion by Clerget’s 
method, give a mean value of [«] + 51-56° for a rotation of +- 100° of 
the uninverted solution. Since the values for sucrose, uninverted 
and inverted, are + 100° and — 34°, respectively, the sucrose content, 
S, and the hydrated raffinose content, R, of a solution of the mixed 
sugars are given by the formule S = (C — 0-4844A)/0-8556 and 
R = (A — S)/1-57, where A is the direct polarisation value, B that 


after inversion, and C = A+ B. [Cf. B., 1924, 686.] 
A. CousEN. 


Spectrophotometric Determination of Pentoses. G.ScHEFF 
(Biochem. Z., 1924, 147, 94—-102).—Tables are given whereby the 
concentration of arabinose or xylose solutions may be calculated 
from a determination of the extinction coefficient of the band of maxi- 
mum absorption (617-7 nz), shown in amyl alcohol solution by the 
blue pigment formed when these pentoses are treated with Bial’s 
orcinol reagent. &. 


Detection and Determination of §-Hydroxybutyric Acid 
and Dextrose in Diabetic Urine. A. Mo.uant (Bull. Soc. 
chim. Belq., 1924, 33, 261—265).—Polarimetric methods for the 
determination of dextrose in diabetic urine are trustworthy only in 
the absence of {$-hydroxybutyric acid which is levorotatory, 
[«]» — 215°. A _ polarimetric: method for the simultaneous 
determination of dextrose and of $-hydroxybutyric acid in urine 
consists in removing the former by fermentation with yeast. Polari- 
metric measurements are taken before and after fermentation, any 
rotation in the latter case being due only to 6-hydroxybutyric acid. 
Formule for calculation of the amount of dextrose and $-hydroxy- 
butyric acid present are given. Further, the difference in density 
of the liquid before and after fermentation is directly proportional 
to the amount of dextrose present. J. W. B. 

Characterisation and Determination of Small Quantities 
of Pyruvic Acid. L. J. Simon and L. Praux (Bull. Soc. chim. 
Biol., 1924, 6, 477—487).—Two methods are described: (a) 1 c.c. 


Om Precipl cuprous oxide is 
served addition o UC 
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of the solution containing pyruvic acid is treated with 0-5 c.c. of 
40% acetic avid followed by 3 c.v. of 1% sodium nitxuprusside 
solution. The mixture is then made slightly alkaline with ammonia, 
when a blue colour develops. (6) The p-bromophenylhydrazone is 
very sparingly soluble in water and can be accurately determined by 
titration with alkali. This method is more accurate than the former. 
D. R. N.. 


Action of Iodine on Fats. IV. Behaviour of Iodine—Iodic 
Acid Solutions. B.M. Marcoscuss and W. Hinner (Z. Unters. 
Nahr. Genussm., 1924, 47, 349—355).—The addition of potassium 
iodate to iodine solutions (in alcohol, acetic acid, or aqueous 
potassium iodide) removes the hydrogen iodide produced by the 
action of iodine on fats and allows the addition of iodine to the un- 
saturated fatty acids to proceed quantitatively. A. G. P. 


Behaviour of Formaldehyde. II. N. Tarver (Boll. Chim. 
farm., 1924, 63, 337—342, 369—374; cf. this vol., ii, 355).—For 
the determination of formaldehyde, the best method is that given 
by Orchard (A., 1897, ii, 288), but 1 mol. of the aldehyde precipitates, 
not 4, but exactly 2 atoms of silver (cf. Tollens, A., 1882, 
1329; 1883, 125) from ammoniacal silver nitrate solution. The 
amount of reduction is, however, increased slightly by various factors, 
such as the action of light, so that the results are subject to a cor- 
rection determined by means of a control experiment. Formic acid 
(46 parts) also reduces silver (108 parts). Methyl alcohol may 
be determined accurately by oxidation with permanganate (cf. 
Lockemann and Croner, A., 1915, ii, 190). 

When a mixture of formaldehyde solution is heated and stirred 
with lime slaked in a little water in a capacious vessel over a naked 
flame, a violent reaction occurs at 95°, the total change being repre- 
sented by the equation : 30CH,O + 4CaO + H,O = C,H,,0,CaO + 
2C,H,,0, + 3Ca(HCO,), + 6MeOH. ([Cf. B., 1924, 


Detection of Aldehydes in Chloroform and Alcohol. E. 
IsnaRD (J. Pharm. Chim., 1924, [vii], 30, 43—48).—Silver nitrate at 
70° gives a positive reaction only with chloroform containing at least 
1% of aldehyde; 0-1N-sodium hydroxide at 70° is sensitive to a 
dilution of 0-005%, and solid potassium hydroxide up to 0-01%. 
Nessler’s reagent gives a positive test up to 1 in2 x 105 of aldehyde. 
Rosaniline-hydrogen sulphite solution is the most suitable reagent, 
and has a sensitiveness of 1 in 5000—10,000. Silver nitrate is 
unsuitable for detecting aldehydes in alcohol, being non-sensitive 
in the cold and reduced even by pure alcohol when heated. Potass- 
ium hydroxide at 70° is sensitive to a dilution of 1 in 5000 of alde- 
hyde in alcohol, and m-phenylenediamine hydrochloride up to 1 in 
105, although the latter appears to be affected by other substances 
besides aldehydes. Nessler’s solution is not suitable in this case, 
but the rosaniline-hydrogen sulphite reagent is recommended. 
The latter is thus suitable for detecting aldehydes in ether, chloro- 
form, and alcohol, the manipulation of the test being the same in each 
case. 
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Reactions between Aldehydes and Phenols. L. van ITALLiz 
and A. Hakmsma ‘(Phurm. Weekblad, 1924, Ot, 
colours developed by addition of an aldehyde to 1% solutions of 
resorcinol, pyrocatechol, phloroglucinol, and pyrogallol in 4N- 
alcoholic hydrochloric acid at the ordinary temperature, together with 
the wave-lengths corresponding with the middle of the absorption 
bands, are tabulated for a very large number of aldehydes. S.I. L. 


Determination of Acetone and §-Hydroxybutyric Acid in 
small Quantities of Urine. A. Lusiin (Biochem. Z., 1924, 147, 
187—190).—Polemica] in reply to Engfeldt (this vol., ii, . 

J. P. 


Electrometric Titration of Hydroferricyanic Acid with 
Potassium Iodide. E. Mituer (Z. anorg. chem., 1924, 135, 
265—268).—The end-point of the ionic reaction : 2Fe(CN),’’+2I’= 
2Fe(CN),’’’’-+1,, may be determined electrometrically in presence 
of excess of zinc ions, which remove the ferrocyanide ions as they 
areformed. The titration is more rapidly carried out by running the 
ferricyanide into the iodide than by the reverse process. §.K.T. 


Micrometric Apparatus for the Determination of Urea in 
Blood and other Pathological Products which contain very 
small Quantities. A. Motuant (Bull. Soc. chim. Belg., 1924, 
33, 266—268).—An apparatus for the accurate determination of 
urea in blood based on the measurement of the nitrogen evolved 
when, after treatment with trichloroacetic acid, it is decomposed 
with hypobromite solution, includes a divided flask which is con- 
nected to a special manometer with a long capillary side tube. On 
mixing the liquids the amount of nitrogen evolved is determined by 
measurement of the length of the column of manometer liquid forced 
along the capillary tube by the evolved gas, temperature and pressure 
corrections being made. The apparatus is calibrated by means of a 
standard serum containing 1 g. of urea per litre. J. W. B. 


Group of Colour Reactions of Veronal. W. Parri (Boll. 
Chim. farm., 1924, 63, 401—404).—The colour reactions of veronal 
with (1) phenylhydrazine and nitroprusside, (2) a cobalt salt and 
an alkali, and (3) sulphuric acid and «-naphthol are described. 
[Cf. B., 1924, '767.] 


Determination of Cyanamide as Dixanthylcarbamide. R. 
Fossz, P. HacEeng, and R. Dusots (Comp. rend., 1924, 179, 214— 
216).—Silver cyanamide when dissolved in nitric acid (40° B.) and 
maintained at 38—40° for 2 hours or at the ordinary temperature 
for 24 hours is quantitatively converted into carbamide nitrate. 
The carbamide can then be determined by making an aqueous 
solution just alkaline with ammonia and adding a large excess 
of acetic acid. A methyl-alcoholic solution of xanthydrol is then 
added, and after 2 hours the dixanthylearbamide is collected, washed 
with alcohol, dried, and weighed. F. G. M. 


Blood Analysis. V. Improvements in the Preparation 
of Uric Acid Reagent. 0. Forrn and H. Triste (J. Biol. 
Chem., 1924, 60, 473—479).—Errors in the colorimetric determin- 
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ation of uric acid (A., 1913, ii, 162; 1922, ii, 405) are due to the 
presence of molybdenum in the sodium tungstate used in the pre- 
paration of the reagent. The molybdenum can be precipitated 
as sulphide in the presence of phosphoric acid, and the reagent so 
prepared gives practically no colour with resorcinol. C. R. H. 


Supposed Calcium-Nicotine Compounds. R. W. THATCHER 
(J. Amer. Chem. Soc., 1924, 46, 1539—1540).—Failure to account for 
all the nicotine present in mixtures containing calcium salts (Graham 
and Carr, this vol., i, 816) is probably due to loss of nicotine by 
volatilisation during earlier stages of analysis, rather than to the 
formation of insoluble calcium—nicotine compounds, since nicotine 
is completely lost on exposing a mixture of nicotine sulphate and 
calcium carbonate to the air for a few days. F. G. W. 


Standardisation of Gelsemium. P.S. Pirrencer (J. Amer. 
Pharm. Assoc., 1923, 12, 1063—1067).—A comparison of biological 
and chemical methods for the determination of alkaloids (gelsemine 
and gelseminine) in preparations of gelsemium. 

CHEMICAL ABSTRACTS. 


Determination of Lupine Alkaloids, particularly in Lupine 
Seeds. T. and M. W. (Z. angew. Chem., 
1924, 37, 299—300).—The official method of determining the above 
consists in shaking the lupine powder with dilute sodium hydroxide 
and a mixture of ether and chloroform. The ether-chloroform 
extract is washed with water to remove any traces of alkali, and 
shaken with an excess of 0-01N-hydrochloric acid, the latter being 
finally titrated back with 0-01 N-sodium hydroxide (1 c.c. of 0-01N- 
acid=0-00248 g. of alkaloid). This method is inaccurate, however, 
since a considerable quantity of alkaloid (e.g., 25%) is dissolved 
by the wash water. A better procedure is described whereby the 
material is ground to a paste with aqueous sodium hydroxide, 
then with calcium sulphate to produce a powdery mass, which is 
extracted with a mixture of equal volumes of ether and chloroform. 
An aliquot part of the clear extract is shaken with excess of 0-01N- 
sulphuric acid, sufficient ether being added to effect a good 
separation. The united washings and acid extracts are titrated 
back with 0-01N-sodium hydroxide, using “x 


Identification of Insoluble Azo Colours on the Fibre and 
of Azo Pigments in Substance. F. M. Rowe and C. LEvin 
(J. Soc. Dyers and Col., 1924, 40, 218—228).—Methods are described 
for the identification of insoluble azo pigments by means of the 
products obtained when the pigment isdecomposed by reduction or 
by treatment with fuming nitric acid, or by determination of the 
m. p. of the pigment. The m. p., crystalline forms, and colours 
in sulphuric acid solution of a large number of azo pigments prepared 
from §-naphthol, 6-hydroxynaphthoic acid, the m-nitroanilide of 
8-hydroxynaphthoic acid, the «-naphthalide of 6-hydroxynaphthoic 
acid, and the p-anisidide of 6-hydroxynaphthoic acid 
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Dyeing Processes. II. Determination of Dyes in the Dye 
Bath. P. Ruaeit and A. Fiscuir (Helv. Chim. Acta, 1924, 7, 
507—513).—The most trustworthy and generally applicable method 
for determining the quantity of dye in a dye-bath is by titration 
with a titanous salt. When possible the titration should be direct, 
but if excess of titanous salt must be used it is best titrated back with 
standard methylene-blue solution. When chrysophenine (pp’- 
diaminostilbene-oo’-disulphonic acid, diazotised, coupled with 
phenol, and ethylated) is analysed by this method it gives consist- 
ently low results. [Cf. B., 1924, 554.] E. H. R. 


Micro-determination of Proteins in Blood Serum. W. 
Bercer and L. PetscHacuer (Z. ges. exp. Med., 1923, 36, 258— 
296; from Chem. Zenir., 1924, i, 505—506).—A comparison of 
refractometric, viscosimetric, and microchemical methods for 
the determination of proteins in blood sera. As a standard procedure, 
salting out followed by micro-Kjeldahl determination, combined 
with a simplified Robertson viscosimetric method, is ee ar 

. W. R. 


Determination of the Protein Fractions in Serum and 
Plasma. H.W. Kniprrne and H. L. Kowrrz (Z. physiol. Chem., 
1924, 135, 84—94).—The authors have studied most of the methods 
described for the separation of globulin and albumin and describe 
a technique which is accurate and simple, and applicable to small 
amounts of material. The globulin is separated from the albumin 
by salting out with ammonium sulphate. The method involves 
only two weighings. For details, reference must be made to the 
original paper. E. M. C. 


Determination of Pancreatic Enzymes in Duodenal Fluid 
by a Modified Gaultier’s Method. G. F. Spencer (J. Lab. 
Clin. Med., 1924, 9, 261—267).—The Lueders-Bergeim method 
(Amer. J. Physiol., 1923, 66, 297) is accurate, simple, and rapid. 
There is a selective stimulation of enzyme secretion by the food. 
The production of trypsin, amylase, and lipase is stimulated by diets 
rich in protein, carbohydrate, and fat, respectively. Enzymes in 
duodenal fluid disappear rapidly at ordinary temperatures. 
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Colorimetric Determination of Diastase in Body Fluids. 
I. Conen and E. C. Dopns (Brit. Med. J., 1924, I, 618—620).— 
The body fiuid, suitably buffered, is incubated with diastase in 
the presence of a known quantity of erythrodextrin, the unchanged 
dextrin being determined colorimetrically by the addition of a 
solution of iodine and ammonium sulphate and comparison with 
a standard. A. A. E. 


Determination of the Potency of Insulin Preparations. 
H. D. Ciovan, R. 8. and E. W. Root, jun. (Amer. J. Physiol., 
1923, 66, 461—484).—A study of the rabbit as a test animal. 
The “ convulsions ” test is untrustworthy. A, A. E. 
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General and Physical Chemistry. 


Width of Lines in Electric Arc Spectra at Various Pressures. 
S. Procoriu (J. Phys. Rad., 1924, [vi], 5, 220—224; cf. this vol., 
ii, 364).—The variation of the width of the lines of the arc spectra 
of zinc, cadmium, calcium, and aluminium at pressures between 
1 and 760 mm. has been studied by an interferometer method. In 
any one series, the width of the lines increases with the order of 
the lines in the series, in qualitative agreement with Stark’s hypo- 
thesis of the influence of the intermolecular electric field. The 
lines of the spark spectrum from the cathode are broader than the 
corresponding lines from the anode. The lines from the flame are 
wider than those from either the are or the spark. G. M. B. 


Width of the Hydrogen Lines in Stellar Spectra. E. O. 
Hoursurt (Astrophys. J., 1924, 59, 177—180).—Combination of 
observations on stellar spectra with Stark’s theory of the broaden- 
ing of the Balmer lines of hydrogen and Saha’s theory of high- 
temperature ionisation leads to discrepancies which may be removed 
by supposing that a large number of free electrons are present in 
the stellar envelopes. A. A. E. 


Partition of Energy in the Arc Spectrum of Mercury. G. 
ATHANASIU (Compt. rend., 1924, 178, 2071—2073).—-Direct measure- 
ments by means of a thermopile of the radiation energy of the 
lines of the arc spectrum of mercury were made with a constant 
current and varying voltage across the lamp. The energy curves 
of lines of the same series are similar in form, so that the ratio of 
the intensities of two such rays is sensibly constant (over the 
range 100—300 watts), but the ratio of the intensities of two rays 
of different series may vary widely. L. J. H. 


The p- and d-Terms of Lithium. F. J. von WISNIEVSKI 
(Physikal. Z., 1924, 25, 330—333)—A mathematical paper in 
which the theory developed for the helium atom (cf. this vol., ii, 
361) is applied to the neutral lithium atom. It is shown that for 
the p-term, n,»—n,=—1, in agreement with that for orthohelium. 
For the d-term, n,—n,=—3, which is the same for ortho- and 
parahelium. J. B. F. 


Spectrum of Ionised Potassium in Connexion with the 
Red and Blue Spectrum of Argon. T. L. pz Bruty and P. 
ZEEMAN (Nature, 1924, 114, 352).—Results are briefly quoted to 
show that the connexion between the frequency relations of the 
spectra of ionised potassium and argon (blue) is closer than that 
with argon (red). A. A. E. 


Mercury Line 2270 A. T. Taxamrnz and M. Fuxupa (Nature, 
1924, 114, 382).—Of the three transitions of an electron in a 
VOL. CXXVI. ii. 24 
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mercury atom, 1S—2p,, 1S—2p,, and 1S—2p., only the second has 
been observed optically. The others have only been observed by 
the method of Franck and Einsporn. A method is briefly described 
for the production of the line 2270 A. (1S—2p,) in the are spectrum 
of mercury, with considerable intensity. Excitation in a con- 
densed discharge gives a shift of 0-1 A. towards the red; shifts 
are also observed in the case of the lines 2345 A. and 2564 A. The 
line 2655 A. (1S—2p,) was not observed. A. A. E. 


Metastable State in Mercury Vapour. H.W. Wess (Physical 
Rev., 1924, 24, 113—128).—A determination of the life of the 
radiation in mercury vapour excited by electron impacts, sufficient 
voltage (4-9) being used to displace the valency electron to the 
2p, orbit. The persistence of the radiation produced by 4-9 volt 
impacts in mercury vapour cannot be explained by the “im- 
prisonment ”’ theory of radiation, but supports the suggestion that 
the excited atoms assume a metastable state. According, however, 
to the Bohr theory, the 2p, state is not metastable. A.A. E 


Spectrum of Helium in the Extreme Ultra-violet. T. 
Lyman (Science, 1924, 59, 422).—Several new terms have been 
added to the oS—mP series, making seven lines in all, and a con- 
tinuous spectrum extending from the limit of this series towards 
the extreme ultra-violet has been observed. Two members of the 
enhanced series 4N(1 /l2)—(1/m?) occur at 303-6 and 256-3 A. A 
new line which fits the relation oS—l7m furnishes the first experi- 
mental evidence for radiation from helium involving a so-called 
inter-system combination. A. A. E. 


Electric Furnace Spectrum of Titanium in the Ultra-violet. 
A. 8. Kine (Astrophys. J., 1924, 59, 155—176; cf. ibid., 1914, 39, 
139).—The temperature classification of 785 lines is tabulated, 
with their relative intensities in the arc and at 2000°, 2250°, and 
2600°. New wave-length values are given for 333 furnace lines. 
Enhanced lines, selected by comparison with the spark spectrum, 
appear in this region at lower temperatures than the enhanced 
lines in the visible spectrum. As anticipated, admixture with 
potassium suppressed the enhanced lines of titanium. A. A. E. 


Fine Structure of the Nitrogen, Oxygen, and Fluorine 
Lines in the Extreme Ultra-violet. I. 8. Bowrn and R. A. 
MILLIKAN (Phil. Mag., 1924, [vi], 48,259—2664 ; cf. this vol., ii, 437).— 
By means of “ hot spark’ high-vacuum spectrometry, the authors 
are able to obtain very high resolution and precision of wave- 
length determinations in the region below 1000 A. Standards 
have been established in this region correct to a few hundredths 

strom, where no such standards hitherto existed. The very 
strong oxygen line 834 A., when analysed with sufficient resolution, 
shows clearly seven components, whilst the strong nitrogen line 
1085-2 A. is revealed as a quadruplet. Since these two lines are not 
doublets, it is concluded that neither is due to stripped atoms. 
A table is given of the fine structure of all the strong lines of 
oxygen, nitrogen, and fluorine below 1500 A. The authors believe 
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that they have sufficient proof that their ‘‘ hot spark ’’ produces 
the whole series of stripped atoms Li,, Beg, Bur, Gy, Ny; Naz, 
Mgn, Alm, Sip, Py, Siy:; as well as a series of similar atomic 
structure B,, Cy, Nu, Ory. J. B. F. 


Assignment of Lines and Term Values in Beryllium II 
and Carbon IV. R. A. MiiirKan and I. 8S. Bowen (Nature, 
1924, 114, 380).—Spectral “‘ term values”’ are tabulated for the 
stripped atoms of beryllium (Be,) and carbon (Cy); an arrange- 
ment of the stripped atoms Li, Bey, By, Cy, similar to that of 
Paschen and Fowler for the series, Na;, Mgy, Alm, Si, is then 
possible. A. A. E. 


Excitation Limit of K-Series of Light Elements. F. J. von 
WIsnIEvskI (Physikal. Z., 1924, 25, 297—298)—The excitation 
limits of the K-series for helium, singly ionised lithium, doubly 
ionised beryllium, triply ionised boron, and quadruply ionised 
carbon are smaller than would be predicted from the values for 
heavier atoms (Holtsmark, ibid., 1923, 24, 225). The observed 
values probably correspond, not with normal atoms, but with 
those in which the two electrons are in a two-quantum — 


Effect of Argon on certain Spectra. R. C.. Jounson and 
W. H. B. Cameron (Proc. Roy. Soc., 1924, A, 106, 195—214).— 
Observations have been made on the effects of the presence of 
argon in the discharge tube on various spectra, especially those 
associated with carbon. Argon, like helium, enhances the Swan 
and triplet systems of carbon bands; but, unlike helium, it does 
not seem to facilitate the appearance of the comet tail bands. 
The structure of the CH band is somewhat affected by argon. 
The chief effect on the line spectrum of oxygen is repressive. The 
relative intensities of the band systems obtainable from sulphur 
dioxide are much altered. A new band system in the region 
3100—2800 A., and degraded towards the short wave-length 
side, is recorded in the spectrum from sulphur vapour alone. 


Emission Spectra of Mixed Alkali Vapours. F.H. Newman 
(Phil. Mag., 1924, [vi], 48, 159—163).—A series of bands in the region 
6776—5485 A. is described, which have been observed in the arc 
between poles of sodium—potassium alloy. The emission of these 
bands is ascribed to associated atoms of the two elements (cf. 
Barratt, this vol., ii, 138). Ss. B 


Band Spectrum of Mercury and the Dissociation of 
Hydrogen Molecules by Excited Mercury Atoms. K. T. 
Compton and L. A. Turner (Phil. Mag., 1924, [vi], 48, 360—368 ; 
cf. this vol., ii, 585).—The band spectrum of mercury is strongly 
developed in a Geissler discharge in a tube containing a mixture 
of mercury and hydrogen. The heads of the three strongest bands 
are of wave-lengths 4219, 4017, and 3728 A. The band spectrum 
disappears when the hydrogen is pumped out. This supports 
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Kratzer’s conclusion that the emitters of the bands are molecules 
of a hydride of mercury. The band appears where the concen- 
tration of excited mercury atoms in the 2p states is greatest, 7.e., 
in the regions of the striated discharge, which indicates that the 
presence of these. excited atoms is essential for the production of 
the bands. It is suggested that an excited mercury atom forms 
with a hydrogen molecule an excited hydride molecule and a 
hydrogen atom and does not dissociate the hydrogen into two 
atoms immediately, by a collision of the second kind. J. B. F. 


Band Spectrum of Boron Monoxide. R. 8. MULLIKEN 
(Nature, 1924, 114, 349—350).—Polemical against Jevons (this 
vol., ii, 366, 438). Evidence is brought forward to show that the 
bands are due to boron monoxide, and not to boron nitride. The 
intensity of the bands is maximal when 0-5% of oxygen is present ; 
a carbon arc (compounds of boron being present) gave bands of 
boron monoxide and trioxide in an atmosphere of oxygen or air, 
but not in nitrogen. The vibrational isotope effect also indicates 
that the bands originate from boron monoxide. The non- 
coincidence, for the bands having the vibrational quantum numbers 
n and »’ both zero, of corresponding heads of the two isotopes 
is considered, and it is thought probable that the minimum vibra- 
tional energy of boron monoxide (and other) molecules is a half- 
quantum. A. A. E. 


Band Spectra of Silicon Oxide, and of the Chlorides of 
Silicon, Carbon, Boron, and Aluminium. W. Jrevons (Proc. 
Roy. Soc., 1924, A, 106, 174—194).—The vacuum tube spectra of 
various chlorides have been examined. (i) Silicon chloride.—A 
new system of bands, between 3100 and 2200 A., degraded to the 
short wave-length side, is attributed to silicon chloride. Bands 
in the same region, but degraded in the opposite direction, appear 
when oxygen is present. These have previously been assigned to 
silicon itself, but are most probably from the oxide. (ii) Aluminium 
chloride.—New ultra-violet bands were found at about 2600 A., 
degraded towards the red. (iii) Carbon tetrachloride.—A cluster of 
four new bands was found at about 2780 A., degraded towards the 
short wave-length side. (iv) Boron trichloride—A complicate 
system of new bands was found near 2600 A. S. B. 


Absorption Lines in the Spectrum of the Metallic Spark 
in Water. E.0O. Hu pert (Physical Rev., 1924, 24, 129—133).— 
The spectra, from 4500 to 2000 A., of the condensed spark under 
water between electrodes of various metals, consist of a continuous 
background crossed by characteristic bright and dark lines. With 
aluminium, bismuth, cadmium, gold, iridium, lead, magnesium, 
platinum, rhodium, silver, tin, and zinc, the absorption lines were 
those which were reversed in the arc; with antimony, cobalt, 
chromium, copper, iron, molybdenum, nickel, and tungsten, there 
were absorption lines in addition to those listed as — 
arc. _ A. E. 
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Absorption Spectra of Elements of the Iron Group. E. 
von ANGERER and G. Joos (Ann. Physik, 1924, [iv], 74, 743— 
756).—As a result of measurements of the absorption spectra in 
the extreme ultra-violet for iron vapour, a number of lines for 
each multiplet were observed, but, in the near region, only the 
strongest lines were found as absorption lines. Conclusions similar 
to those drawn by other workers with regard to the electronic 
arrangement in the iron atom are given (cf. Gieseler and Grotrian, 
this vol., ii, 287; Laporte, this vol., ii, 364). The absorption lines 
for iron, nickel, and cobalt vapours are tabulated. No absorption 
could be found for iodine vapour at 1050°. 8. K. T. 


Absorption Spectra of Vapours of Lead and Tin. N. K. 
Sur and R. K. SHarma (J. Sci. Assoc. Vizianagaram, 1924, 1, 
121—124).—At low red heat, lead vapour gave the lines, 2833 
and 2170 A. as sharp narrow reversals; at higher temperatures, 
the following additional] lines were reversed: 2247, 2614, 2802, 
2823, 2873, 3240, 3640, 3684, 4058. The vapour of tin shows only 
one wave-length of 2707. J. B. F. 


Quantitative Study of Infra-red Absorption Spectra of 
Organic Substances. J. Lecomre (Compt. rend., 1924, 178, 
2073—2075).—A continuation of previous work (this vol., ii, 439, 
512). For substances with only one active group, the absorbing 
groups may be classified according to opacity. If a substance 
contains two or more identical groups the absorption bands are 
not more intense. If active groups, whether the same or different, 
are close together in the molecule, the region between absorption 
maxima is relatively clear, but if they are more separated some 
absorption is found here also and the bands may ultimately join. 
The distance between groups in ring compounds cannot be counted 
by carbon atoms in the same way as for chain compounds; thus 
groups in the para position do not behave as though they were 
widely separated. It is necessary to assume that a band does 
not correspond: with vibration of the molecule as a whole, but 
only of such parts as are oriented in a particular way. This view 
is supported by the fact (observed by others) that reflection from 
organic liquids of infra-red radiation is feeble, for reflection depends 
upon the molecule as a whole. L. J. H. 


Colour and Molecular Geometry. J. Morr (J. Chem. Soc., 
1924, 125, 1134—1141; cf. T., 1921, 119, 1654; 1922, 121, 
1808).—The determination by Bragg (T., 1922, 121, 2783) of the 
size and shape of the benzene molecule has made it possible to 
calculate the colour of all classes ofderivatives from geometrical 
considerations. The position of the absorption band is governed 
by the shortest distance between the centres of the auxochrome 
and hapton (T., 1923, 123, 2800), and also by the eccentricity of 
the ellipse of motion of the electron revolving round the two positive 
centres of force due to the atomic nuclei of the elements constituting 
the auxochrome and the hapton. The positions of the absorption 
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bands, for a number of monocyclic and dicyclic compounds, have 
been calculated, and are found to agree very closely with the 
experimentally determined values. M. S. B. 


Ultra-violet Absorption Spectra of some Derivatives of 
Naphthols. S. Komatsu, B. Masumoto, and S. Kumamoto 
(Mem. Coll. Sci. Kyétd, 1924, (A), 7, 287—290).—The ultra-violet 
absorption spectra in alcoholic solution of «- and §$-naphthols, 
their methyl ethers, and their ar-tetrahydro derivatives have been 
examined. «-Naphthol gives four bands at 3100, 3200, 3500, 
and 3750 A., the latter being broad, whilst 6-naphthol gives three 
at 3000, 3250, and 3700 A. (broad). Purvis (T., 1912, 101, 1315) 
found only two bands for each compound. The ar-tetrahydro- 
naphthols gave for the «-compound narrow bands at 3200 and 
3500 and a broad band at 3700 A., whilst the 8-compound, in 
addition to these, showed a narrow band at 3000 A. The intro- 
duction of hydrogen lessened the intensity of the narrow bands 
and shifted the broad bands back to the'ultra-violet, thus giving a 
closer resemblance to the absorption spectrum of naphthalene 
(Baly and Tuck, T., 1908, 93, 1902). «-Naphthyl methyl ether 
gave bands at 3150, 3250, 3450, 3550, and 3800 A., and the 8-com- 
pound at 3050, 3200, 3550, 3740 A. The curves closely resemble 
those for the naphthols, the chief difference in both cases being 
that the broad band of the naphthols is broken into two by the 
introduction of the methyl group. The hydrogenated ethers gave 
three bands for the «-compound and four for the $-compound ; 
the influence of hydrogenation on the absorption spectra of the 
ethers is very similar to that found for the naphthols. 8. 8. 


Absorption of Violet Light by Organic Substances. IV. 
L. MarcuiEewski and A. Moroz.—(See i, 1006.) 


Luminescence of Condensed Gases at Very Low Tem- 
peratures. J.C. McLennan and G. M. Sarum (Proc. Roy. Soc., 
1924, A, 106, 138—149).—It has been suggested by Vegard (this 
vol., ii, 584) that the source of the green auroral line at 5577 A. is 
solid nitrogen phosphorescing under electronic bombardment. 
Experiments are now described in which nitrogen, argon, and other 
gases have been solidified by liquid hydrogen, and then bombarded 
by the stream of electrons from a hot cathode. The phosphorescence 
spectrum of nitrogen under these conditions consisted of a single 
line at 5231 A. Solid argon showed two lines, at 4750 and 5300 A. 
The vapour above the solid was also luminous. The light emitted 
by nitrogen vapour included three yellowish-green lines at 5556, 
5617, and 5654 A. Argon vapour gave lines at 5648 and 5607 A. 
Carbon monoxide, ammonia, oxygen, and water showed no parallel 
phenomena. The results do not substantiate Vegard’s hypothesis, 
as no radiation of wave-length 5577 A. was detected throughout 
the experiments. 8. B. 


Light of the Night Sky. Ray.eicu (Proc. Roy. Soc., 1924, A, 
4106, 117—137).—The non-polar aurora] light shows the green line 
5578 A. without the negative band spectrum of nitrogen. It is 
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suggested that it may be a phenomena of phosphorescence, excited 
by the sun in the day-time and carried round by the earth’s rotation 
as in the phosphoroscope. W. E. G. 


Photographic Determination of Fluorescence Spectra of 
Hezematoporphyrin in Various Solvents. C. Duirf, A. 
ScHNEIDER, and T. Van DER Bom (Compt. rend., 1924, 179, 351— 
354).—Spectrophotography of fluorescence spectra of solutions of 
hematoporphyrin in various solvents has given three main types 
of spectra. Type I, exhibited by solutions in methyl, ethyl, and 
amyl alcohols, ethyl ether, ethyl acetate, acetone, and pyridine, 
and to some extent in norma] solutions of ammonium and potassium 
hydroxides, shows initially a strong band in the region of the 
absorption band, developing by prolonged exposure into three 
maxima on the infra-red side and passing into an intense broad band 
the axis of which occurs in the infra-red. In pyridine, the strong 
band is at 642—618 pp with maxima at 694—683, 677—666, 655— 
648 up, the corresponding figures in normal ammonium hydroxide 
being 617—606, 681—672, 666—656, 649—640pypy. Type I, 
exhibited by solutions in normal hydrochloric, sulphuric, and 
tartaric acids, has three bands. The intensities of the extreme 
are greater than that of the intermediate band and the maximum 
fluorescence is on the infra-red side of the absorption band. In 
normal sulphuric acid, the bands are at 659—644, 629—615, and 
603—590 pp. Type ITI, shown by solutions in glacial acetic acid 
and to some extent in phenol, has two bands, one of which contains 
aminimum. In glacial acetic acid, the first band is at 669—647 py, 
with the minimum at 660—656 py, and the second at wk % pe. 


Fluorescence of Alkaloids of the isoQuinoline and Tetra- 
hydroisoquinoline Group. E. BayLzand R. Fasre.—(See i, 980.) 


Energy Liberated in Phosphorescence. A. A. Guntz (Compt. 
rend., 1924, 179, 361—364).—A preliminary account of measure- 
ments of energy liberated by the sulphides of zinc and of zine and 
cadmium containing copper to the extent of 1 part in 105 parts. 
Zinc sulphide showed an intensity of 0-42 energy quantum per atom 
of copper, whilst zinc sulphide diluted with 30°% of cadmium sulphide 
showed an intensity of 0-11 per atom of copper. It is suggested 
that the maximum intensity should be about one or two quanta 
per atom of copper. Lenard and Hauser (Heidelberg Akad., 1912, 
124, 33) found a value of 4 quanta per atom of bismuth in calcium 
sulphide, and it is suggested that the difference is due to the 
quadrivalency of bismuth as opposed to the bivalency of copper. 
Activated zinc sulphide ceases to phosphoresce when cooled in 
liquid air, but following a second exposure at these low temperatures, 
the intensity of the phosphorescence is comparable with that 
obtained at ordinary temperatures; none of the energy of the 
initial activation, however, is liberated until the substance is 
heated. A. E. M. 
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Studies in Phototropy. II. Mercury Compounds. T. 
VARAHALU, A. J. Ram, and B.S. V. R. Rao (J. Sci. Assoc. Viziana- 
garam, 1924, 1, 107—113).—The following compounds have been 
prepared: 2HgSHgI,, Hg,S,Br,, CIHgCNS, IHgCNS, BrHgCNS, 
IHgCl, IHgBr, ClHgBr, and it is found that all exhibit phototropic 
properties. They do not show phosphorescence or tribolumines- 
cence. J. B. F. 


Nature of the Radiant Energy from a Phototropically 
Treated Compound. Y. VENKATARAMAIAH and A, JANAKIRAM 
(J. Sci. Assoc. Vizianagaram, 1924, 2, 16—18).—The reversion of 
HSHgCNS, IHgCNS, Hg,I.S, to their original colour, after being 
excited in strong sunlight, is attended with radiations capable of 
producing an effect on a photographic plate in the dark. J.B. F. 


Effect of Pressure on the Refractive Power of Hydrogen. 
F. ii, 671.) 


Quantum Theory of Dispersion. G. Brerr (Nature, 1924, 
114, 310). 


Quantum Theory of Dispersion. H. A. Kramers (Nature, 
1924, 114, 310—311). 


Scattering of Light by Krypton and Xenon. J. CaBANNES 
and A. Leparre (Compt. rend., 1924, 179, 325—327).—A continu- 
ation of previous work (Ann. Physique, 1921, 15, 120). The 
scattering of light by these gases is not in accordance with Ray- 
leigh’s theory. The polarisation of the light scattered at right 
angles to the incident light is not complete and does not vary 
sensibly from argon to krypton. The results reveal a very slight 
anisotropy of the atoms of the rare gas. W. E. G. 


Scattering of Light by Very Large Colloidal Particles. 
W. SHOULEJEIN (Phil. Mag., 1924, [vi], 48, 307—319).—The plane of 
polarisation of the scattered light as well as the character of the 
distribution of the dispersed energy depends on the size of the 
particle. With diameters less than 4 4, the brightness of the light 
scattered in the direction of the incident rays is the same as the 
brightness in the opposite direction and polarisation is complete 
at an angle of 90° to the direction of the light. As the diameter 
approaches A and beyond, dispersion becomes more and more 
asymmetrical and polarisation is everywhere incomplete; the 
brightness is then greatest in the direction of the incident rays. 
Relations are given for the scattering from large particles. W. E. G. 


Critical Opalescence. A. Anpant (J. Phys. Rad., 1924, [vi], 
5, 193—207).—Photometric observations of the critical opalescence 
have been made by direct observation and by a photographic 
method with ether and four homologous esters. The variation of 
the opalescence with varying temperature, wave-length of light, 
etc., is described and the results are in accord with the theories of 
Einstein, Smoluchowski, Zernike, and Ornstein. The value of V 
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is found to be 58x10” and 621072. The observation of the 
intensity of the opalescence also gives a precise method for the 
determination of the critical temperature and volume. G. M. B. 


Investigations on the Dependence of Rotatory Power on 
Chemical Constitution. XXI. The Chemical Significance 
of Rotatory Dispersion. H. Hunter (J. Chem. Soc., 1924, 
125, 1198—1206).—The classification of rotatory dispersion is 
discussed and a return to the older system, which distinguishes 
between normal and anomalous dispersion, is recommended. It 
is considered that there is no evidence that a one-term Drude 
equation is applicable to the rotation of organic compounds, and 
that any chemical significance in the two-term Drude equation 
probably lies in the similarity or dissimilarity of the signs. The 
relation between dynamic isomerism and complex rotatory dis- 
persion is discussed. M. S. B. 


Optical Activity and the Polarity of Groups Attached to 
the Asymmetric Atom. I. H.G. Rute (J. Chem. Soc., 1924, 
125, 1121—1134).—The rotation of an optically active compound 
is probably related to the electrostatic moment of the grou 
attached to the asymmetric carbon atom rather than to the 
mechanical moment postulated in Frankland’s “ lever-arm ” 
theory. To test this view, a polar series showing the relative 
polarity of simple substituent atoms and groups, such as OH, 
Cl, CH;, has been drawn up on the basis of inductive capacities 
for long wave-lengths and electrolytic dissociation constants. A 
definite relationship between the position of a substituent group 
in the series and its influence on the optical rotation of a compound 
has thus been observed. Similar relationships hold for the mag- 
netic rotation of benzene derivatives. The reciprocal effect of two 
groups on the electrostatic moment is seen in di-substituted benzene 
derivatives. Two groups of like polarity oppose one another in 
their effect on rotation when in the p-position, assist each other 
in the o-position, and have practically the same effect as a mono- 
substituted compound in the m-position. The opposite is, of 
course, the case for the o- and p-positions with groups of opposite 
polarity. This would not be possible on any theory of mechanical 
moment. 

Other factors must necessarily be involved, including temperature 
and the wave-length of light employed. M. S. B. 


Spectrographic Studies on the Compton Effect. A. 
DavvitLieR (Compt. rend., 1924, 178, 2076—2078; cf. this vol., 
ii, 581, 582).—The Compton effect-which involves an increase in 
the wave-length of the dispersed X-radiation was based on observ- 
ations of the action of K,-rays from tungsten cr molybdenum on 
graphite or aluminium. Using various X-rays and a large number 
of diffusors, it is found that the effect is not general and fails for 
the heavier elements. It appears only when the selective absorption 
is very feeble. L. J. H. 
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Analysis of Resonance Curves Observed in Potassium 
Vapour. R. C. (Physical Rev., 1924, 24, 134—142). 
—By the use of a tube containing three copper electrodes, resonance 
curves have been obtained for potassium vapour, and the resonance 
potential found to be 1-63 volts, within 2% of the value 1-608 from 
spectral series. An approximate analysis of the results indicates 
that the value of the mean electronic free path based on the kinetic 
theory is too large, and that the probability of resonance occurring 
on collision is high. A. A. E. 


Spectra and Critical Potentials of Fifth Group Elements. 
A. E. Ruark, F. L. Mouser, P. D. Foor, and R. L. CHERAULT 
(U.S. Bureau of Standards, Sci. Paper 490; 1924, 19, 463—486).— 
The following critical potentials have been obtained: arsenic, 
11-54+0-5; antimony, 8-5+1-0; bismuth, 8-0--0-5 volts. The 
resonance potentials of arsenic and bismuth correspond with the 
mean excitation voltages of groups of spectral lines. Those of 
antimony offer difficulties in their interpretation. The absorption 
and thermionic discharge spectra were studied; for bismuth, the 
spectroscopic voltage stages were investigated in detail. The arc 
spectrum of arsenic is very poor in lines, a gap occurring in the 
visible region. This gap becomes narrower and shifts towards 
longer wave-lengths in bismuth and antimony. This is illustrated 
by energy diagrams for the three elements. From the fine structure 
of some of the lines, it is deduced that a new quantum number is 
needed, which is called the fine quantum number. The arc spectra 
of arsenic, antimony, and bismuth and the 14-volt lines of bismuth 
are classified. H. WaRD. 


[Results of Electron Impacts in Gases.] A. L. HuGues 
(Phil. Mag., 1924, [vi], 48, 56—64).—The processes of dissociation, 
excitation, and ionisation of hydrogen by electronic impacts are 
discussed. The author concludes that the dissociation of hydrogen 
in this manner is accompanied much more often by excitation of 
the atoms than by their ionisation. The important variable in 
determining the character of, and the intensity distribution in, a 
spectrum is the energy of impact of the electron on the ona 
S. B. 


Electric Discharge through Gases at Low Pressures. J. J. 
Tuomson (Phil. Mag., 1924, [vi], 48, 1—33).—The phenomena of 
the electric discharge through gases at low pressures are explained 
on the following theory of the ionisation in the dark space and in 
the negative glow. The radiation emitted when the positive ions 
are neutralised at the cathode causes, by its photoelectric effect, 
an emission of electrons from the electrode. These electrons, 
falling through the whole potential difference in the dark space, 
constitute a beam of uniform, high speed, cathode rays. These 
cathode rays in their passage excite the gas in the negative glow 
to the emission of radiation, and this, on subsequent absorption, 
is responsible for the ionisation in this part of the discharge. 

Positive ray observations with compounds such as benzene, 
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phenol, and hydrocyanic acid show that carbon has a tendency 
to polymerise in the negative glow, and aggregates up to C,; have 
been detected. 8S. B. 
Initial Stages of Glow Discharge in Hydrogen and Air. 
K. OELKERS (Ann. Physik, 1924, [iv], 74, 703—721).—Reiche’s 
experiments (ibid., 1917, [iv], 52, 109) were repeated, his results, 
in general, being confirmed. The current impulses, accompanied 
by flashes in the discharge tube, occurred at irregular intervals and 
were of varying intensity, but were always more intense than 
stated by Reiche. The frequency and intensity of the impulses 
increased with increasing potential difference between the elec- 
trodes; the current flowing between the individual impulses varied 
similarly. As the current increased, the potential between the 
electrodes reached a maximum. The phenomena are practically 
independent of the nature of the gas. With aluminium electrodes, 
successive increases in potential of 2 volts caused a small glow to 
appear, which went out of its own accord. With other electrodes 
(copper, steel, silver) the current-strength oscillated greatly under 
a constant potential difference. Aluminium electrodes showed a 
much stronger potential increase for a given increase in current- 
strength than electrodes of the other metals. An explanation is 
given based on the assumption of an electric double layer resident 
in the gas-film on the electrodes, which is reinforced by the passage 
of a strong current and partly reversed by a weak one. S. K.T. 


Modified Vacuum Tubes. J. J. Manuery (Phil. Mag., 1924, 
[vi], 48, 110—112).—The external silvering of vacuum tubes is 
recommended, to increase the illumination in a desired direction. The 
attachment of efficient external electrodes is also described. S. B. 


Chance of Electrons being Ejected Photoelectrically from 
Atoms by X-Rays. G.E.M. Jauncry (Phil. Mag., 1924, [vi], 48, 
81—88).—The author concludes that the chance of an electron 
being ejected photoelectrically from an atom by X-rays is pro- 
portional to the cube of the wave-length of the X-rays, and to the 
square of the energy with which the electron is bound to the atom, 
provided that the wave-length of the rays is short enough to make 
ejection possible. S. B. 


Variation in the Resistance of Carbon and Graphite with 
Temperature. B. Noyss, jun. (Physical Rev., 1924, 24, 190— 
199).—The resistance of carbon (from braided silk) between —190° 
and -+2000° decreased linearly with increase of temperature ; 
graphite (99% purity) showed a minimum resistance at about 600°, 
and the resistance then increased linearly. The presence of air 
(0-25 atm.) caused a decrease of bout 3% in the resistance of 
graphite at about 600°. Above 2000°, carbon rods increase in 
length, and exhibit a change in the zero resistance. A. A. E. 


Electrical Conductivity and certain other Properties of 
Metals and Alloys on the Basis of Bohr’s Theory. K. 
Hosenpant (Phil. Mag., 1924, [vi], 48, 349—360; cf. T., 1924, 
125, 1381).—On the basis of the Bohr atom, it is shown that the 
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formation of a permanent diatomic compound in a metallic vapour 
by sharing electron orbits is impossible. It is possible, however, 
to form an infinite-atomic compound (the metallic state), in which 
an electron moves in a quantised zigzag path throughout the 
metal. The shape of the path, the distances between the atoms, 
the energy and velocity of the electron will be determined by 
y Pape rules and will be only slightly dependent on temperature. 
t the absolute zero, in a perfect crystal, the paths will be regular 
and of a length equal to that of the crystal, and placed in a number 
of equivalent directions parallel to rows of atoms. The direction 
of the path may be broken by heat vibration of the atoms, irre- 
gee in the crystal, and by introduction of atoms of another 
ind. The specific electrical conductivity is proportional to the 
mean length of the unbroken path. An equation showing the 
relation between resistance and composition is derived which is 
in fair agreement with experiment. The rise in resistance produced 
by the introduction of 1 atom of a number of metals into 100 atoms 
of a pure metal is approximately constant for the same metal. 
The velocity of the covalent electrons of iron has been calculated, 
using Drude’s equation. J. B. F. 


The Wiedemann-Franz Law. I. A. Evucken and 0. 
Neumann (Z. physikal. Chem., 1924, 111, 431—446)—Measure- 
ments have been made at 90° and 273° Abs. of the heat conductivity 
and electrical conductivity of antimony, bismuth, and a red brass 
(82% Cu, 18% Zn). In each case fine-grained and coarse-grained 
specimens were prepared by suitable heat treatment. The heat 
conductivity diminished markedly as the size of grain decreased 
whilst the electrical conductivity showed little change. The heat 
conductivity is regarded as composed of two parts, a true metallic 
conductivity and a non-metallic conductivity due to the crystal 
structure. In the limit with a very finely crystalline metal, only 
the metallic conductivity will come into play. By extrapolation, 
this limiting conductivity was calculated and it was found that 
when this value was inserted in the expression A/«7' (where A=heat 
conductivity, x«=electrical conductivity, and 7’'=absolute temper- 
ature), antimony and bismuth gave figures which agreed approxi- 
mately with those found for good conductors. 


Dielectric Constants of Chlorinated Paraffins and Olefines. 
P. WaLpEn, and O. WERNER (Z. physikal. Chem., 1924, 111, 465— 
471).—The authors have constructed a new type of apparatus 
(to be described shortly elsewhere) employing a transmitting tube 
which generates oscillations of 4-5 m. wave-length. The following 
data obtained at 16° are given. Tetrachloroethylene «=2-37, tri- 
chloroethylene «3-42, cis-dichloroethylene (b. p. 48-5°) «=3-67, 
trans-dichloroethylene (b. p. 60°) e«=7-55, s8-tetrachloroethane 
«=8-15, pentachloroethane «=3-76. The geometrical isomerides 
of dichloroethylene are thus sharply distinguished. The dielectric 
constants run parallel with the development of colour when salts 
of triphenylearbinol etc. are dissolved in these solvents, the liquid 
with the highest dielectric constant giving the most intense color- 
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ation. The solubility of mercuric chloride in the series of 
chlorinated paraffins and olefines was determined and it was found 
that «/¥/m (where m is the solubility) was nearly constant throughout 
the series. 8. 8. 


Number of «-Particles emitted by Radium. V. F. Hess 
and R. W. Lawson (Phil. Mag., 1924, [vi], 48, 200—207).—The 
estimate of Geiger and Werner (this vol., ii, 226) of the number of 
a-particles emitted by radium is criticised on several experimental 
grounds, and the authors conclude that their own earlier value 
(Wien. Ber., 1918, 127, 405) is near the true number. 8. B. 


Radioactive Disintegration Series. II. W. P. Wippowson 
and A. 8. Russewz (Phil. Mag., 1924, [vi], 48, 293—306; cf. A., 
1923, ii, 819)—An unsuccessful search has been made for an 
isotope of radon, thoron, and acton in pitchblende, thorianite, 
and a preparation of radium. Theoretically, it is anticipated 
that only three out of four possible radioactive series exist which 
have members of atomic number 86 emitting «-particles. The 
fourth, if it exists, should arise from an isotope of proto-actinium 
having an atomic weight of 233, pass through the missing elements 
87 and 85, and end in bismuth. The principal isotopes of elements 
91, 85, and 87 are calculated to be 233, 221, and 217, respectively ; 
elements 87 and 85 are probably simple. J. B. F. 


Lead as the Last Member of the Radioactive Elements? 
M. Curte (Rev. gén. Sci. pur. appl., 1923, 34, 576—580; from Chem. 
Zentr., 1924, i, 2089).—The author discusses the differences between 
the properties of the isotopes of lead. Attempts at separation by 
fractional crystallisation and by centrifuging were unsuccessful. 

ae G. W. R. 


Apparatus for the Extraction and Purification of Radium 
Emanation. W.Munp.—(See ii, 607.) 


Mass Spectra of Zirconium and some other Elements. 
F. W. Aston (Nature, 1924, 114, 273)—Zirconium gives mass 
lines at 90, 92, 94, and possibly.96, with intensities 10, 2, 4, (1), 
respectively. The masses of the isotopes are actually less than 
whole numbers by about 0-1 unit; the atomic weight is estimated 
to be 91-4 or 91-2. Cerium consists of a strong component at 140 
and a weak one at 142; the principal isotopes of neodymium are 
142, 144, 146, and possibly 145. Re-examination of the mass- 
spectrum of barium has afforded some evidence of a component 
at 136 in addition to the principal line at 138, but the accepted 
value for the atomic weight of bazium, 137-37, is not thereby 
accounted for. The existence of Si*® is confirmed. The results are 
in broad agreement with Russell’s predictions. A. A. E. 


Isotopes of Mercury and Bismuth and the Satellites of 
their Spectral Lines. H. Nacaoxa (Nature, 1924, 114, 245).— 
Polemical against Runge (this vol., ii, 446). A. A. E. 
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Separation of Isotopes by Fractional Diffusion in Solutions. 
B. L. Vanzerti (Atti 1. Congr. nat. Chim. pur. appl., 1923, 420; 
from Chem. Zenir., 1924, i, 1013).—By diffus ion of a saturated 
solution of sodium chloride through a series of 8 to 10 animal or 
vegetable membranes separated by aqueous layers, a slight diminu- 
tion in the atomic weight of the diffused chlorine was observed. 
The difficulty of separation by this method is attributed to the 
hydration of the chlorine ions. G. W. R. 


Structure of Cobalt. H. Cotzins (Chem. News, 1924, 129, 
107—108).—Speculative. A. A. E, 


Theory of Valency. T. M. Lowry (Bull. Soc. chim., 1924, 
4, 815—837).—A lecture delivered before the Chemical and 
Physical-chemical Societies of France. J. W. B. 


Relation between Crystal Habit and Crystal Lattice. M. 
Yamapa (Physikal. Z., 1924, 25, 289—296).—The method developed 
in a previous paper (ibid., 1923, 24, 364) for the calculation of the 
surface energy of a crystal plane is applied to the three cubic lattices 
and to the diamond lattice. Cleavage directions in a crystal are 
assumed to be those which give a minimum value to the surface 
energy, and the cleavage figures deduced in this way are those 
which are accepted as typical of the various lattices. 8. B. 


Photomicrographic Evidence of the Crystal Structure of 
Pure Cerium. E. E. Scoumacuer and F. F. Lucas (J. Amer. 
Chem. Soc., 1924, 46, 1167—1169).—Pure cerium, prepared by 
electrolysing very pure cerium chloride, was polished, allowed 
to oxidise slowly in a desiccator, and then rapidly etched with 
concentrated nitric acid. Photomicrographs of this surface indicate 
that the metal crystallises in the regular system (cubic form). 
There is no evidence of the hexagonal form (cf. Hull, Physical Rev., 
1921, 18, 89). M. S. B. 


Space Lattice of Rhombic Sulphur. H. Marx and E. 
WIGNER (Z. physikal. Chem., 1924, 111, 398—414).—Rhombic 
sulphur crystallises in rhombic bipyramids of the space group 
type V#; a=10-61 A., b=12-87 A., c=24-56 A. These dimensions 
are twice as large as those found by Bragg (Proc. Roy Soc., 1914, A, 
89, 575), and are based on a study of Laue X-ray patterns (A., 
1923, i, 1055) coupled with a special modification of the reflection 
method, which is designed to allow of the determination of the 
plane of origin of a given line without ambiguity. The elementary 
cell contains 128 atoms; of these 16 at most are connected 
geometrically to form the crystal molecule. The centres of gravity 
of these groups form a rhombic diamond lattice. 58. 


Crystal Structure of Oxalic Acid. H. Horrmann and H. 
Marx (Z. physikal. Chem., 1924, 111, 321—356).—The space lattice 
of anhydrous and hydrated oxalic acid has been studied by the 
graphical method of interpreting Laue X-ray patterns described 
previously (A., 1923, i, 1055). ydrous oxalic acid crystallises 
in rhombic bipyramids of the space group type V}. The elementary 
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cell contains four molecules of (CO,H), and has the dimensions 
a=6-46 A., b=7-79 A., c=6-02 A.; no geometrical connexion can 
be traced between the chemical molecules in the crystal unit. A 
second modification of anhydrous oxalic acid has been discovered 
which crystallises in monoclinic needles. Hydrated oxalic acid 
crystallises in monoclinic prisms of the space type C,. The 
elementary cell contains 2 mols. of (CO,H),,2H,O and has the 
dimensions a=6-05 A., b=3-57 A., c=11-9 A. The X-ray evidence 
shows that each molecule of acid is associated with 2 mols. of 
water; the latter is therefore in chemical combination and is not 
held as a separate entity in the crystal structure. 8. 8. 


Connexion between the (Disposition of) the Acetaldehyde 
Molecule in the Space Lattices of Acetaldehyde-ammonia 
and Metacetaldehyde. O. Hassat and H. Marx (Z. physikal. 
Chem., 1924, 111, 357—384).—Acetaldehyde-ammonia crystallises in 
ditrigonal scalenohedra of the space group type D},, for which 
r=8-17 A. and «84° 50’. The primitive elementary cell contains 
6 mols. of acetaldehyde-ammonia which are arranged so as to 
show a geometrical connexion between the aldehyde groups within 
the crystal molecule. Metacetaldehyde gives tetragonal crystals 
belonging to the space group type C{ or C{,, a=10-34,c=4-10. The 
elementary cell is space-centred and contains 8 mols. of acetalde- 
hyde; of these four at most are connected together to form the 
crystal molecule. The probable dispositions of the C-C-O chain 
* in the two lattices are discussed. 8. 8. 


Vibration Frequencies of Salts. W. Herz (Z. anorg. Chem., 
1924, 138, 135—136).—The equation of Lindemann (Physikal. Z., 
1910, 11, 609) by means of which the vibration frequencies of 
elements can be calculated from their melting points, atomic 
weights, and atomic volumes, has been applied to the alkali halides, 
nitrates, and sulphates. It is assumed that the effective atomic 
weights are one-half the molecular weights for the halides and 
nitrates, and one-third for the sulphates. The data for the mole- 
cular volumes at the melting points are more accurate than those 
used by Lindemann, and the following frequencies are obtained, 
the figures requiring to be multiplied by 10 in each case. For 
the fluorides of lithium, sodium, potassium, rubidium, and cesium, 
13-45, 9-80, 7-04, 4-77, 3-60; for the chlorides, 7-48, 6-37, 
5-10, 3-72, 2-97; for the nitrates, 4-08, 3-68, 3-24, 2-54, 2-28; 
and for the sulphates, 5-88, 4-88, 4:29, 3-33, 2-69, respectively ; 
rubidium bromide, 3-05; czsium bromide, 2-53; and for the iodides 
of sodium, potassium, rubidium, and cesium, 2-92, 2-93, 2-46, 
2-14, respectively. we W. H.-R. 


Grain-growth in Antimonial Lead. R. 8S. DEAN and W. E. 
Hupson.—(See ii, 682.) 


Search for Element Number 43. C. H. BosanquetT and 
T. C. Krrtxy (Phil. Mag., 1924, [vi], 48, 145—147).—The X-ray 
spectra of a number of manganese minerals have been investigated 
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in the hope of detecting lines due to the missing element 43. The 
results were negative. 8. B. 


Radius of the Hydrogen Atom in Crystals. G. AmMINOFF 
(Geol. Féren. Férh. Stockholm, 1921, 43, 389—396; from Chem. 
Zenir., 1924, i, 1493).—From X-ray examination of magnesium 
hydroxide and manganous hydroxide, the radius of the hydrogen 
atom is found to be 1-15 A. and 1-05 A., respectively. The structure 
of these hydroxides is expressed by the substitution, in H,O-O-H,, 
of the contiguous hydrogen atoms of adjacent trigonal axes by 
magnesium or manganese in the direction of these axes. In the 
curve of atomic volumes, hydrogen becomes the first element of 
the alkali metal group. G. W. R. 


Refraction of X-Rays in Iron Pyrites. R. von Narprorr 
(Physical Rev., 1924, 24, 143—151).—The grating space of iron 
pyrites is 2-7028 A. 


Effect of Temperature on the Regular Reflection of 
X-Rays from Aluminium, E. H. Cot.ins (Physical Rev., 1924, 
24, 152—157).—The planes of the atoms in aluminium foil are 
farther apart than for the metal in bulk as a result of the rolling. 
The difference is not decreased by heating at 600°. W. E. G. 


Precision X-Ray Spectrometer. W. Sotter (Physical Rev., 
1924, 24, 158—167). 


X-Ray Examination of Aged Metallic Hydroxides. R. 
Fricke and F, Wever.—(See ii, 616.) 


Réntgenographic-Chemical Investigations. H. Srinzinc 
(Z. physikal. Chem., 1924, 111, 157—159).—Polemical in reply 
to Siegbahn (this vol., ii, 581). 


Property of Swelling by Substances. Production of Fibre 
Diagrams by X-Ray Spectroscopy. J. R. Karz (Physikal. Z., 
1924, 25, 321—326).—The fibres of unmercerised, weakly and 
strongly mercerised ramie, artificial silk from viscose, and from 
ammoniacal copper oxide solution, pure degummed silk, silkworm 
fibre and fibroin have been subjected to X-ray spectroscopical examin- 
ation in the dry and wet state. From the spectrograms obtained, it 
is not possible to detect as the result of swelling any marked change 
in the lattice of the crystallite substances. It appears, therefore, 
that the change produced by swelling is intracellular. 

J. B. F. 


Mesomorphic State and Magnetic Birefringence. L. RoyEr 
(J. Phys. Rad., 1924, [vi], 5, 208—219).—A discussion of the causes 
of the phenomena of the mesomorphic state and magnetic bire- 
fringence (cf. Friedel, A., 1923, ii, 223, 224; Cotton and Mouton, 
A., 1910, ii, 368). It is concluded that both are due to the presence - 
of unsymmetrical molecules which orient themselves under the 
action of a magnetic field. In the case of the mesomorphic state 
the couple is produced by mutual action of one molecule on another. 
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In organic compounds, those groups which favour or augment the 
magnetic birefringence give rise to the mesomorphic state or enlarge 
its domain of stability. The influence of the double or triple bond 
is very marked in both cases. W. E. G. 


Atomic Dimensions and Gaseous Hydride Formation. 
H. L. Ritgy (Phil. Mag., 1924, [vi], 48, 126—128).—The author 
suggests that the tendency of an element to form a gaseous hydride 
is chiefly dependent on the diameter of the atom. Atoms of a 
diameter less than that of the electron orbit in the hydrogen mole- 
cule form hydrides with evolution of heat, whilst atoms which are 
larger either do not form a gaseous hydride, or react endothermically. 


Correction of the Density of Liquids for the Buoyancy of 
Air. G. Barr (J. Chem. Soc., 1924, 125, 1040—1045).—The 
advantages of the use of a sealed counterpoise for a pyknometer 
(Hartley and Barrett, T., 1911, 99, 1072), rather than a solid glass 
counterpoise (Wade and Merriman, T., 1909, 95, 2174), are dis- 
cussed. The densities of very volatile liquids cannot be determined 
with a high degree of accuracy by the pyknometer method if it is 
necessary to allow for large expansions or contractions. Other 
sources of error are considered. M. S. B. 


Extension of some Results of the Kinetic Theory of Gases. 
Y. Rocarp (Compt. rend., 1924, 178, 2068—2071).—Theoretical. 
L. J. H. 


Molecular Attraction and Molecular Combination. O. 
Maass (J. Franklin Inst., 1924, 198, 145—159). 


Evidence of Association in Carbon Dioxide from the Joule- 
Thomson Effect. F.G. Kryzs (J. Amer. Chem. Soc., 1924, 46, 
1584—1592).—A small fraction of polymerised molecules in a gas 
is not detectable from measurements of p, v, and 7’, but may have 
a marked influence on the specific heat and Joule-Thomson effect. 
By an extension of the thermodynamic equation for the Joule— 
Thomson effect, the author obtains the equation (1) Cpyz=2A/RT— 
&+y/p.AH,, in which y is the fraction of associated molecules, 
AH, the heat of the association reaction at temperature 7’ and 
constant pressure, Cu the product of the measured values of the 
Joule-Thomson effect and the specific heat at the pressure to 
which this effect corresponds. A, #, and @ are the usual constants 
of the equation of state. In a reaction of the type CO, == 43(CO,)., 
if it is assumed that chemical equilibrium exists at every stage, 
it can be shown that y=Ce?4%%/R7 | »/T752, where C is a constant, 
and AU, the heat of reaction at absolute zero; this value of y 
can then be substituted in equation (1). Except at the three 
lowest temperatures, this equation is in good agreement with the 
results obtained by Burnett (Phys. Rev., 1923, 22, 590) for the 
Joule-Thomson effect in carbon dioxide, indicating that association 
has occurred. The equation is not, however, in agreement with 
the specific heat measurements of Joly (Proc. Roy. Soc., 1886, 41, 
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352; Phil. Trans., 1891, 182, A, 73; 1894, 185, A, 943). The 
fraction of associated molecules in carbon dioxide at one atmosphere 
pressure is estimated as 0-004 at 220° K, 0-00075 at 270° K, and 
0-000052 at 400° K. W. H. R. 


Van der Waals’ Equation of State and the Liquid State of 
Aggregation. I. J. Brrcer (Z. physikal. Chem., 1924, 111, 
129—156).—From van der Waals’ equation, applied to liquids for 
which the external pressure is negligible compared with the cohesive 
force, the author derives a characteristic “constant of thermal 
expansion,” C—R a/b, a quantity which can be calculated from the 
coefficient of thermal expansion « by the equation C=«(1+<«7’)/ 
(1+2«7')?. Expressed in terms of the critical temperature, C= 
8/277T,. From these equations and the volume at the boiling point, 
values of a and b are obtained which differ from those derived from 
the critical data. The relative volume, w=v/b, is the same for all 
non-associating liquids at the same reduced temperature (7'/7';) 
within 0-5%. An equation, called the.“ relative equation of state,” 
similar in form and purpose to the reduced equation of van der 
Waals, is put forward with 6 for unit of volume, the maximum 
internal pressure a/b? as unit of pressure, and as unit of temperature 
that for which CT7=1. Hence (p,+1 /w?)(w—1)= =T,. The corre- 
sponding equation of thermal nen is empirically modified to 
the form w=—3/(1+2),V1—227,) and this fits the experimental 
data satisfactorily from the freezing point to the immediate neigh- 
bourhood of the critical temperature. More accurate values of C, 
a, and } are then deduced from this. On applying these values to 
Stephan’ s formula for the heat of evaporation fair agreement is 
obtained. L. J. H. 


Proof of Nernst’s Heat Theorem. W. H. van DE SANDE 
BakHuyZEN (Z. physikal. Chem., 1924, 111, 39—56).—Various 
examples which have been cited as evidence for the Nernst heat 
theorem are discussed in detail, and it is shown that some of those 
most often quoted are unsuitable for the purpose owing to uncer- 
tainty in the experimental data. The more reliable the data are, 
the more closely they agree with the theory. L. J. H. 


Chemical Constant of Hydrogen. W. H. van DE SANDE 
BakHuyZEN (Z. physikal. Chem., 1924, 111, 57—61).—The chemical 
constant of hydrogen is calculated in detail from the vapour pressure 
of the solid, the specific heat data at low temperatures, and the 
latent heat of fusion. It is C=1-112. L. J. H 


Measurement of Vapour Pressure of Gases Liquefying at 
Low Pressures. E.Carposo, A. A. Coppoa, and U. FLoRENTINO 
(Atti I. Congr. naz. Chim. pur. appl., 1923, 404—406; from Chem. 
Zentr., 1924, i, 1975).—Methods are described for the purification 
of sulphur dioxide and for the measurement of its ree ae 


Theory of Vapour-pressure Curves. R. Lorenz (Z. anorg. 
Chem., 1924, 138, 104—108).—The vapour pressures of a liquid at 
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different temperatures may be compared with those of a standard 
liquid of similar chemical nature by means of the equations of 
Dihring, and of Ramsay and Young, 7',/0,.= 
where and are the absolute temperatures 
corresponding with vapour pressures p, and p, for the one sub- 
stance, and 6, and @, are the b. p. of the second substance at the 
same two pressures. The equations are identical if c—0, in which 
case q=T',/6,. In practice, p, is taken as 1 atm., in which case 
7’, and 6, are the b. p. for the two liquids. The data for a large 
number of substances have been collected, the comparison liquids 
being hexane and water. For most substances, the value of c is 
very nearly zero, and the Diihring constant, q, is very nearly equal 
to T',/6,. Consequently if the vapour-pressure curve of one sub- 
stance is known, the vapour-pressure curve of a second chemically 
similar substance may be deduced if the b. p. of the two substances 
are known. W. H.-R. 


Dissociation of Cadmium Carbonate : Method of Deter- 
mining Dissociation Pressures. M. CENTNERSZWER and L. 
Anprusow (Z. physikal. Chem., 1924, 111, 79—97).—The method 
consists in heating cadmium carbonate in an enclosed tube con- 
nected to a manometer; as the temperature slowly rises the pressure 
increases uniformly until dissociation begins to take place, when it 
increases much more rapidly. On cooling again, a similar break in 
the pressure-temperature curve occurs. By employing mixtures 
of an inert gas with varying proportions of carbon dioxide the 
dissociation temperatures for various (partial) pressures were deter- 
mined. An ordinary static apparatus was also employed and 
yielded results in good agreement. The reaction is slow, especially 
the recombination, but is truly reversible and no intermediate 
products are formed. The dissociation pressure may be repre- 
sented by the empirical equation log p=—12-44+0-024397'. 
Applying van’t Hoff’s equation, the heat of 

al. 


Influence of Intensive Drying on Inner Equilibria. A. 
Smits (J. Chem. Soc., 1924, 125, 1068—1075).—This is in part a claim 
for priority (cf. A., 1922, ii, 358) over Lewis (this vol., ii, 98) with 
regard to the explanation of the effects of intensive drying as due 
either to a fixation of the inner equilibrium, or to a displacement 
of the latter followed by fixation. The existence of a fixed 
equilibrium has now also been confirmed experimentally by the 
partial separation of the components by fractional distillation (see 
also Baker, T., 1923, 123, 1223). 

A method is given for preparing phosphorus pentoxide so active 
that, in less than one year, benzene may be dried by it sufficiently 
to give a boiling point higher than 87°. The introduction of the 
slightest trace of water vapour causes a fall in boiling point to the 
normal value. M. S. B. 


Crack Development in Glass. E. E. Scuumacuer (J. Amer. 
Chem. Soc., 1924, 46, 1772—1777).—A comparison has been made 
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of the tendency to crack shown by five different kinds of glass. 
The strain was imposed by the passage of an electric current between 
two terminals embedded in the specimens, and the temperature of 
the glass was maintained at 300° during the experiments. It was 
found that the glasses cracked the more readily the larger their 
alkali content. The electrical conductivity also increases with the 
proportion of alkali. S. B. 


Validity of Beer’s Law for Copper Sulphate Solutions. R. 
MeEcKE and H. Ley (Z. physikal. vay 1924, 111, 385—397).— 
Measurements have been made by photographic methods of the 
molecular extinction coefficient of copper sulphate solutions in the 
infra-red and ultra-violet. In the long-wave region, Beer’s law is 
very nearly true, as is known to be the case in the visible region 
of the spectrum. For ultra-violet light (A 2300 to 2 2800), the 
molecular extinction coefficient varies rapidly with the concen- 
tration. Cupric chloride, which is known to exhibit deviations in 
the visible region, shows still larger deviations with ultra-violet 
light. The influence of ionisation, complex formation, and hydration 
on the absorption of light by copper salts is discussed. 8. S. 


Conductivity and Ionisation of Solutions of Potassium 
Iodide in Nitromethane. J. C. Pum and H. B. Oax.ey (J. 
Chem. Soc., 1924, 125, 1189—1195).—Measurements of the electrical 
conductivity of potassium iodide in nitromethane have been made 
at different concentrations and temperatures, an audio-oscillator 
being used as a source of alternating current. From these, values 
for A,, have been deduced by Washburn’s method (A., 1918, ii, 55). 
For any given concentration the ratio A/A,, is found to decrease 
with rise of temperature. Measurements of the viscosity of nitro- 
methane show that A,=k .f% between 0° and 85°, f being the 
fluidity and k a constant. M. S. B. 


Electrical Conductance of Solutions of the Alkali Halides 
in Acetophenone. J. L. R. Morean and O. M. Lamerr (J. 
Amer. Chem. Soc., 1924, 46, 1117—1132).—The electrical conduc- 
tivities of acetophenone solutions of sodium and potassium iodide 
and of lithium chloride and bromide have been measured at 25° in 
the dark. Solutions of lithium chloride obey the law of mass 
action over the whole range of concentrations possible (up to 
0:005616M), whilst solutions of lithium bromide and sodium and 
potassium iodides agree with it up to concentrations of about 
0-007 M, 0-0005 M, and 0-003 M, respectively. By applying Kraus 
and Bray’s general dilution formula (A., 1913, ii, 914) to the values 
for sodium iodide, which shows the greatest deviations from the 
mass law, the following equation is obtained, cy*/(1—y)=24-82 x 
10-4-+-0-140 x where is the concentration and 


State of Division of Dyes of High Molecular Weight in 
Aqueous Solution. R. Zsiamonpy (Z. physikal. Chem., 1924, 
411, 211—233).—Measurements of the osmotic pressures and 
freezing points of aqueous solutions of Congo-red and benzopurpurin 
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4B indicate that these dyes behave as non-electrolytes, or at the 
most are only very slightly ionised. On the other hand, con- 
ductivity measurements indicate extensive ionisation. These rel- 
ations suggest that the dyes do not exist in solution as simple 
molecules and ions, but as strongly-ionised molecular aggregates 
or as micelles, and that the system is of colloidal character. Experi- 
ments on the ultra-filtration of these solutions show that benzo- 
purpurin 4B exists in larger particles than Congo-red, but finer 
than any type of colloidal gold particles. Both these dyes are 
retained by filters which are permeable to molecules of sodium 
chloride, sugar, and also to the ions of the sodium salts of the 
intermediate fatty acids. Benzopurpurin 10B (which has the 
highest molecular weight of the three dyes) shows a considerably 
higher osmotic pressure than would be produced if the salt were 
non-ionised, and it readily permeates through ultra-filters which 
are sufficiently fine to retain the other two dyes. J. B. F. 


De of Dissociation of Acids in Alcohol. E. ScHREINER 
(Z. physikal. Chem., 1924, 111, 419—430).—The author uses the 
data of Goldschmidt and his collaborators (A., 1920, ii, 605) on the 
velocity of esterification of acids in ethyl alcohol solution to calcu- 
late the degree of dissociation of hydrochloric acid in ethyl alcohol. 
Dissociation is not complete at v=100 and the dissociation 
constant Ky=C;f?/C, =5 x10, where C;=concentration of ions, 
f=mean activity of H° and Cl’, and C,=concentration of undis- 
sociated acid. Similar calculations for hydrobromic acid give 
Ky=0-4. 8. 8. 


Deduction of the Relation between the Osmotic Coefficient 
and the Activity Coefficient. E. Scurerner (Z. physikal. Chem., 
1924, 111, 415—418).—The equation 1+-C .dlog f/dC=$¢+C .do/dC 
(where C=concentration, f=activity coefficient, ¢=osmotic co- 
efficient), which is of importance in Bjerrum’s theory of electrolytes 
(A., 1919, ii, 9; 1923, ii, 467), is obtained by simple thermodynamic 
argument of the type used by van’t Hoff and Nernst. 8. 8. 


Constitution of Strong Electrolytes. C. Drucker and G. 
Rietuor (Z. physikal. Chem., 1924, 114, 1—38).—The abnormalities 
of strong electrolytes have been exaggerated and in any case vary 
so greatly for different substances that any explanation based 
merely on the presence of electrical charges is out of the question. 
An explanation is sought in the formation of complex ions such 
as Na,”, Cl,’’, Na,Cl’, and NaCl,’ and the law of mass action is 
supposed to be obeyed. It is assumed that the total number of 
molecules and ions may be deduced from freezing-point data (with 
a correction for hydration) and that the concentration of the simple 
ions may be calculated from H#.M.F. measurements by Nernst’s 
law, whilst the conductivities and transport numbers, together with 
assumptions relative to the nature of the complex ions present, 
afford a basis for the calculation of the concentrations of these 
ions. The data for the chlorides of the alkali metals and hydrogen 
are collected and new potentiometric measurements are recorded. 
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Experimental values are not sufficiently accurate for a quantitative 
interpretation, but it is considered that even in dilute solution 
(0-01M), the concentration of complex ions is not negligible, and, 
in consequence, the concentration of simple, non-ionised molecules 
is much smaller than is generally assumed. L. J. H. 


Existence of Dual Ions. O. Biitu (Z. physikal. Chem., 1924, 
111, 251—256; cf. A., 1923, ii, 823)—In reply to the criticism 
of Thiel and Dassler (this vol., ii, 388), the author maintains 
his opinion that helianthin forms a dual ion. The author’s results 
cannot be explained on the supposition that methyl-orange was 
used instead of helianthin or that the water employed contained 
dissolved carbon dioxide because both the sodium salt and the free 
acid give rise to dual ions :— 

Na’. 

Further, the internal salt and the dual ion are not isomerides 
and are represented respectively by the following formule :— 
NMe,RSO,Na; “HMe,NRSO,’. The existence of dual ions is 


indicated by the form of the dielectric constant curve and is not 
inconsistent with the colour changes shown by the acid and its salt. 
The red colour detected spectroscopically by Thiel and Dassler 
may be due to the internal salt, but it does not necessarily follow 
that the dual ion is also red in colour. The colour of the dual ion 
plays no réle in the behaviour of helianthin as an indicator. The 
dipole theory is also further discussed. J. B. F. 


Equilibria between Sodium and Potassium and their 
Chlorides in the Fused State and the Production of Alkaline- 
earth-Lead Alloys. K. JeL1ineK and G. Tomorr (Z. physikal. 
Chem., 1924, 111, 234—250).—The influence of lead on the equi- 
librium Na+KCl == NaCl+K has been studied. Mixtures of 
sodium and potassium chlorides were heated at 800° for various 
periods with either lead-sodium, lead—potassium, or lead—sodium— 
potassium alloys. The proportions of the reactants were varied 
and the product was analysed at intervals of 6 minutes. For a 
given mixture, the ratio of sodium to potassium in the solid phase 
was found to be constant. It is shown that the equilibrium of the 
fused salts follows the law of mass action. The chemical affinities 
of sodium and potassium approach equality as the temperature is 
raised and the heat of reaction becomes very small. 

Lead-alkaline-earth metal alloys can be prepared by fusing 
together a mixture of about 75—85% alkaline-earth chloride and 
a sodium-lead alloy containing about 10% ofsodium. J. B. F. 


Inter-ionic Attraction Theory of Ionised Solutes. I. A. A. 
Noyes (J. Amer. Chem. Soc., 1924, 46, 1080—1097).—The theory 
of inter-ionic attraction, as developed by Milner, Debye, and Hiickel, 
is critically discussed, and an expression is derived, byseveral indepen- 
dent methods, for the free energy decrease AF when a gram-ion 
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of valency v is transferred from an infinite volume of a solution 
in which its concentration is c and in which it and other ions are 
present at such concentrations as correspond with =(cv*), to an infinite 
volume of a solution in which its concentration cy is so small that 
all the ions present behave as perfect solutes. This equation is 
—AF=RT log,c¢/¢y—Av?V 3(cv?)/K*5T%5, where A is the product of 
certain constants and equals 7-77 x 10'5 in C.G.S. units, and K is 
the dielectric constant. The limitations of the equation are pointed 
out. M. 8S. B. 


Inter-ionic Attraction Theory of Ionised Solutes. II. 
Testing of the Theory with Experimental Data. A. A. NoyEs 
(J. Amer. Chem. Soc., 1924, 46, 1098—1116).—The last term 
—Av?V/ 3(cv*)/K¥5T°5 in the expression for —AF (cf. preceding 
abstract) is equal to log.«, where « is the activation or activity 
coefficient. The underlying theory has therefore been tested (for a 
large number of different electrolytes) by activation values derived 
from freezing-point, electromotive-force, and solubility-effect data. 
Deviations from the requirements of theory are supposed to be due 
in part to the neglect of the size of the ions and to the increase of the 
dielectric constant of the water in the neighbourhood of the ions. In 
general, however, the activation values, especially those derived from 
solubility effects, are in satisfactory agreement with those calculated 
from the above formula. M. S. B. 


Law of Mass Action in Ionised Systems. W. WESSEL 
(Physikal. Z., 1924, 25, 270—277).—A mathematical paper on the 
lines of that of Debye and Hiickel (A., 1923, ii, 459), particular 
consideration being given to ionised gases. L. J. H. 


Mutual Solubility. III. Mutual Solubility of Glycerol and 
Amino and Hydroxy Compounds. R. R. ParvarrkeR and 
B. C. McEwen (J. Chem. Soc., 1924, 125, 1484—1492).—-The 
solubility of a large number of organic substances in glycerol was 
determined by Alexéev’s method (cf. T., 1923, 123, 2279). Com- 
plete solubility curves are given for glycerol—guaiacol, ~m-toluidine, 
and -ethylbenzylamine. The law of rectilinear diameters holds 
fairly well for these solubility rings, and the diameters for the 
upper portions of the glycerol-o-toluidine and glycerol—pyrocatechol 
monoethyl ether curves lie respectively on the extensions of the 
diameters of the solubility rings for glycerol—m-toluidine and 
glycerol-guaiacol. The introduction of hydroxyl and (or) amino 
groups into an aliphatic or aromatic hydrocarbon increases its 
solubility in glycerol. The miscibility of glycerol with secondary 
and tertiary mono-amines decreases with increase in the number 
and size of the alkyl groups attached to the nitrogen atom. Thus 
glycerol has the following critical solution temperatures: with 
monomethylaniline 224-5°; with monoethylaniline 273°; with di- 
methylaniline 287°; and with diethylaniline, above 300°. The 
mutual affinity between certain atoms or groups in the molecules 
of a solvent and a solute appears to give rise to a “ solution stress ” 
tending to produce complete miscibility. The introduction of alkyl 
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groups decreases the solubility of carbon compounds in glycerol, 
the decrease being determined by the position taken up by the 
alkyl group. Thus whilst phenol and glycerol are miscible in 
all proportions, guaiacol and glycerol are only completely miscible 
below 39-5° and above 83-5°. The introduction of an alkyl group 
in the para position to an —OH or —NH, group diminishes 
the solubility to a much less extent than in the ortho position, 
indicating that the decrease is mainly due to steric hindrance. 
Glycerol is miscible in all proportions with the lower members in 
the series of the primary alkylamines. When the amino group 
in an aromatic compound is in the side-chain, the miscibility with 
glycerol is greatly increased; thus benzylmethylamine is more 
soluble than monoethylaniline. Pyridine, quinoline, and hetero- 
cyclic compounds containing a ring nitrogen atom are, in general, 
miscible with glycerol in all proportions. A. C. 


Solubility of Salts of Uric Acid. II. G. Barxan (Biochem. 
Z., 1924, 146, 446—457) —The gelatinous sodium urate previously 
described by the author (Z. Biol., 1922, 76, 257) is a well-defined 
form representing a transition stage between the colloidal and 
crystalline states. No such form with well-defined solubilities is 
obtained in the case of potassium urate. Sodium and potassium 
urate gels prepared according to Schade’s method (A., 1922, i, 1192) 
gave at 18° solubilities of 25-7 x 10 and 32-410 mol. per litre, 
respectively. The reduction in the solubility of urate gels when 


kept for some time is ascribed to a gradual increase in the size of 
the urate particles, and the stability of urate sols to the presence 
of the soluble modifications. 


Density and Hydration in Gelatin Sols. F. E. Brown (J. 
Amer. Chem. Soc., 1924, 46, 1207—1209).—A criticism of Svedberg 
and Stein’s explanation (this vol., i, 104) of the change in density 


observed when gelatin is suspended in various solutions. - 
M. S. B. 


Densities and Viscosities of Arsenic Trisulphide Sols. A. 
Bovuraric and R. Smmonet (Bull. Acad. Roy. Belg., 1924, [v], 10, 
150—154).—Stable arsenic trisulphide sols containing up to 300 g. 
per litre may be obtained by dissolving successive quantities of 
arsenious oxide and passing hydrogen sulphide through the solution 
after each addition, eliminating much of the water under greatly 
reduced pressure, and removing any large particles then present by 
energetic centrifuging. The density of these sols varies linearly 
with the concentration up to about 9%, but subsequently increases 
more rapidly (cf. Linder and Picton, T., 1895, 67, 71). If » and 7 
represent respectively the viscosities of the sol and of the dispersive 
medium, both at 20°, and ¢ the ratio between the volume of the 
disperse substance and of the suspension, the value of k=(n—79)/7¢ 
approaches 2-5 as the dilution approaches infinity (cf. Einstein, 
A., 1921, ii, 19). 


Viscosimetry of Colloidal Solutions. Wotreane OstwaLpD 
(Z. physikal. Chem., 1924, 111, 62—78).—A defence of the capillary 
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viscosimeter against the criticism of Freundlich (ibid., 1924, 108, 
153). Some solvated colloids do not obey the law of Hagen and 
Poiseuille in that the rate of flow is not proportional to the pressure. 
The Ostwald viscosimeter is, however, equally competent with 
other patterns to deal with such solutions since, by varying the head 
between the capillary and the exit, it can be employed to determine 
the variation of the rate of flow with pressure. By simple modi- 
fications it can be used for all the purposes for which the more 
complicated instruments were designed. Examples of its use with 
such solutions are given, the results being similar to those obtained 
by Freundlich. L. J. H. 


Synthesis of Colloidal Micelles. The Silver Micelle. G. 
REBIERE (Rev. gén. Colloid., 1924, 2, 105—110, 139—142).—Pure 
precipitated silver ground with water gives grey suspensions of 
low concentration and poor stability. The addition of silver oxide 
and of sodium hydroxide to the water gives better suspensions, but 
the mechanical effect of the grinding makes the particles too dense. 
When precipitated silver is left in contact with a solution of silver 
oxide (0-086 g. Ag,O per 1.) there is first a marked adsorption of the 
oxide, and after some weeks a reddish-violet hydrosol is obtained. 
At the boiling point, the formation of the sol proceeds more rapidly, 
but the product contains rather coarser particles. The addition of 
a trace of sodium hydroxide facilitates the reaction. The produc- 
tion of a silver sol by this method takes place in the dark and 
cannot be accounted for by the reduction of silver oxide by light. 
This latter reaction can be used to prepare silver sols by exposing 
a solution of silver oxide containing a trace of sodium hydroxide 
to ultra-violet light. The sols prepared by any of these methods 
show many particles in the ultra-microscope; that the micelles 
contain silver and silver oxide is demonstrated by the action of 
sulphuric acid, which causes a partial clearing of the solution, but 
leaves particles of silver which dissolve on the addition of potassium 
permanganate or nitric acid. 8. 8. 


Constitution of Gaseous Ions. J. J. Notan (Physical Rev., 
1924, 24, 16—30).—In ionised moist air, about twenty groups of 
positively charged ions with mobilities between 2-24 to 1-34 have 
been found. These are probably composed of clusters of from 15 
to 36 water molecules. Computations made on Thomson’s theory 
of clusters are in accord with this view. W. E. G. 


Composition of some Colloidal Gold Solutions. P. A. 
ii, 691.) 


Determination of Surface Tension with Very Small Volumes 
of Liquid, and the Surface Tension of Octanes and Xylenes at 
Several Temperatures. T. W. Ricuarps, C. L. Spryers, and 
E. K. Carver (J. Amer. Chem. Soc., 1924, 46, 1196—1207).—The 
surface tension of water, benzene, ethylbenzene, three isomeric 
octanes, and o-, m-, and p-xylene have been determined at different 
temperatures by a method requiring only small quantities of liquid. 
The difference in the level of the liquid in the two arms of a capillary 
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U-tube with arms of different diameters is measured. Equations 
are given by which the surface tension at any intervening tem- 
perature may be calculated. Values for the “ total surface energy ”’ 
of unit area are also recorded. The results are in accord with the 
theory of atomic compressibility. M. S. B. 


Relation between Surface Tension, Density, and Chemical 
Composition. 8. SuapEn (J. Chem. Soc., 1924, 125, 1177—1189). 
—The expression P=[M/(D—d)]y', derived from the fourth root 
of McLeod’s constant (Trans. Faraday Soc., 1923, 19, 38), where 
M is the molecular weight, D and d are the densities of liquid and 
vapour respectively, and y is the surface tension, may be used to 
calculate the critical volume, since P=0-78V, within 3%. FP is 
called the parachor to signify comparative volume, and it may be 
expressed as a function of chemical composition. For saturated 
compounds, it is an additive function nearly constant for positive 
isomerides, definite atomic parachors being assigned to each element. 
Unsaturation and ring formation produce a marked effect to which 
definite numerical constants may also be attributed ; hence the deter- 
mination of the molecular parachor should assist in the solution of 
problems of chemical constitution. An examination of the density 
and surface tension of 167 compounds has given, in most cases, 
values for P in close agreement with the calculated values. The 
structure of the nitro group and of hydrogen peroxide is discussed. 

M. 8. B. 


_ Dependence of Surface Activity and Surface Tension of 
Solutions upon Temperature and Concentration. P. 
REHBINDER (Z. physikal. Chem., 1924, 111, 447—464).—The sur- 
face tension of aqueous solutions of propionic, butyric, valeric, 
hexoic, and heptoic acids and of tetramethyl-, tetraethyl-, and 
tetrapropyl-ammonium chlorides has been determined by the 
methods of capillary rise and maximum bubble pressure at tem- 
peratures from 0° to 100°. The method of maximum bubble 
pressure is regarded as most suitable for these solutions, and with 
the higher fatty acids it was possible by reducing the rate of 
bubbling to obtain constant values, thus showing that adsorption 
at the new surface had reached its equilibrium value. The surface 
tension-temperature curves are convex to the temperature axis 
except in the case of substances, e.g., the ammonium salts, which 
have only a small surface activity, when a linear relation holds as 
with pure water. The surface activity G=—déy/dc, where y=sur- 
face tension and c=concentration, is plotted against temperature 
and exhibits a maximum usually between 10° and 40°. The 
significance of the form of these curves in connexion with theories 
of adsorption is discussed. 8. S. 


Influence of Orientation of Surface Molecules on Surface 
Tension of Pure Liquids. 8. Suapren (J. Chem. Soc., 1924, 
425, 1167—1177).—Surface tension measurements of fourteen 
different para derivatives of benzene have been made bythe maximum 
bubble method at different temperatures. The values found do 
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not show the regularities required by the hypotheses of Langmuir 
(A., 1917, ii, 525), and of Harkins and others (A., 1917, ii, 239) 
with regard to the orientation of surface molecules of liquids. The 
total surface energy of a substance does not appear to be deter- 
mined by one particular group, brought to the surface by a special 
orientation, but by the chemical nature of the molecule as a whole. 
McLeod’s relation (T'rans. Faraday Soc., 1923, 19, 38) between 
surface tension and density has been found to hold for all the 
substances examined except the amines, which are probably 
associated. M 


Adsorption and Surface Tension at Liquid-Liquid Interface. 
J. H. Matuews and A. J. Stamm (J. Amer. Chem. Soc., 1924, 46, 
1071—1079).—The tension at the surface of contact of water with 
mixtures of dimethylaniline and heptane, and of dimethylaniline 
and benzene, the densities of which obey the mixture rule, has 
been determined by the drop-weight method. The addition of 
dimethylaniline, which has the lower interfacial tension, causes a 
large fall in the tension, especially in the case of heptane. The 
reciprocal influence of the hydrocarbons on dimethylaniline is much 
less. This is ascribed to the aggregation of the constituent of 
lower surface tension at the surface of the drop. On the assumption 
that if there were no adsorption of one constituent at the interface 
the surface tension of the mixture would follow the mixture rule, 
the amount of adsorption at the surface may be calculated in 
moles per sq.cm. Assuming, further, that the concentration ratios 
are valid down to thicknesses of molecular dimensions, Gibbs’ 
adsorption equation may be applied to the data and results in close 
agreement with Langmuir’s adsorption theory obtained. 

M. S. B. 


Adsorption Forces and their Electrical Nature. B. ILuNn 
(Phil, Mag., 1924, [vi], 48, 193—200).—A relation between the 
adsorption capacity and the dielectric constant of a gas is obtained 
on the assumption that the forces of adsorption are electrical in 
nature. An expression is also developed for the heat of adsorption 
which is in good accord with experimental data. S. B. 


Adsorption from the Gas Phase at a Liquid—Gas Interface. 
II. T. Ireparz (Phil. Mag., 1924, [vi], 48, 177—193; cf. A., 1923, 
ii, 379).—-F urther observations are described of the effect of vapours 
on the surface tension of mercury. The surface tension decreases 
smoothly with increase in the partial pressure of the vapour (water, 
benzene, etc.) with which the mercury is in contact, up to the 
saturation point, at which a sudden large drop is observed. It is 
suggested that from an unsaturated vapour a film, one or two 
molecules thick, is formed on the mercury surface. From a 
saturated vapour a much thicker film is deposited. In attempts 
to measure the surface tension of mercury in a vacuum, difficulty 
was encountered in dealing with adsorbed water films which = 
sisted at pressures of 10-5 atm. 8. B 
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Adsorption by Activated Sugar Charcoal. I. Proof of 
Hydrolytic Adsorption. E. J. Miritzr (J. Amer. Chem. Soc., 
1924, 46, 1150—1158).—Charcoal adsorbs acid from salt solutions 
leaving an equivalent amount of base in the solution. It thus 
causes hydrolytic decomposition of the salt. The effect is much 
more marked with salts of organic than of inorganic acids. ([Cf. 
B., 1924, 815.] M. S. B. 


Adsorption of Hydrogen by Nickel. J. W. TERWEN (Chem. 
Weekblad, 1924, 21, 386—389).—The variation of the maximum 
adsorption with temperature observed by Gauger and Taylor (A., 
1923, ii, 398) may be explained by assuming that an equilibrium 
between molecular and atomic adsorbed gas which is dependent on 
temperature exists in the surface layer. The heat of adsorption 
should therefore vary considerably with the temperature, but the 
data available are not sufficient to test this. Measurement by 
Gauger (J. Amer. Chem. Soc., 1924, 46, 674) of the frequencies of - 
the radiations emitted by a nickel-hydrogen surface at various 
critical potentials also indicates that the hydrogen is present both 
in the atomic and molecular conditions, as well as in combination 
with the nickel. 8. I. L. 


Heat of Wetting of Lead Sulphate. W. A. KorHueEr and J. H. 
Matuews (J. Amer. Chem. Soc., 1924, 46, 1158—1167).—The heat 
of wetting of powdered lead sulphate has been found to be prac- 
tically zero. The area of the surface of the powder was determined 
by radioactivity methods (cf. Paneth and Vorwerk, A., 1922, 
ii, 618). M. 8. B. 


Adsorption and Cataphoresis. K. von DER GRINTEN (Compt. 
rend., 1924, 178, 2083—2085).—Observations have been made on 
the cataphoresis of suspensions and on the effect of adding a 
coloured electrolyte. With a suspension of glass the speed of the 
particles decreases with increasing concentration of the electrolyte, 
and at a given concentration the direction is reversed. The adsorp- 
tion per sq. cm. of surface was determined by using known quan- 
tities of glass and measuring the reduction in the concentration of 
the solution by means of the absorption spectrum. Below 
N/10000, the velocity of cataphoresis and the adsorption vary very 
rapidly with the concentration of the electrolyte. A maximum 
of 1-6 x 10*4 molecules per sq. cm. was found ; this corre- 


sponds with a unimolecular film on the surface of the glass particles. 
Similar results were obtained with selenium sols. L. J. H. 


Anomalous Adsorption. J. B. Speakman (Nature, 1924, 114, 
352).—The adsorption isotherms for the adsorption of night-blue 
by wool, when obtained by colorimetric determination of the 
unadsorbed dye, have the same peaked form as those obtained by 
Biltz and Steiner (A., 1910, ii, 830) for cotton and charcoal. Probably, 
however, the anomaly has no real existence, since the hydrochloric 
acid which is apparently produced during the adsorption increases 
the depth and alters the character of the colour of the residual 
liquid. A. A. E. 
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Use of the Coherer to Investigate Adsorption Films. W.G. 
PatMER (Proc. Roy. Soc., 1924, A, 106, 55—68).—Reasons are given 
for supposing that the electrical resistance of conductors in loose 
contact is due to adsorbed films of gas. The potential necessary 
to break down this resistance was determined for several gases with 
contacts of tungsten, platinum, and tungsten-carbon. It is sought 
to calculate from these results the heat of desorption and to draw 
conclusions therefrom as to the nature of the films. L. J. H. 


Sedimentation of Bentonite. H. F. Cowarp (J. Chem. Soc., 
1924, 125, 1470—1474).—-Bentonite, a natural silicate of aluminium, 
readily forms aqueous milky suspensions when allowed to stand in 
contact with water for a few minutes. The suspensoid is negatively 
charged, and is reversibly coagulated by suitable additions of 
electrolytes. The easy preparation of these suspensions suggests 
their possible use as material for colloid investigations. 8. 


Effect of Complex Formation on Oxidation Potentials. 
Influence of the Cyanide Ion on the Ferrocyanide—Ferri- 
cyanide Potential. J. A.V. Butter and G. P. Daviss (J. Chem. 
Soc., 1924, 125, 1101—1106).—<According to the thermodynamic 
equation for the oxidation potential of a system of two complex 
metallic ions, the potential should not be affected by the presence 
of excess of the complex-forming substance, provided that the 
complex ions differ only in total ionic charge and not in com- 
position. To test this conclusion the effect of addition of excess 
of the cyanide ion on the ferrocyanide-ferricyanide potential has 
been examined. Since there is rapid oxidation of the cyanide to 
cyanate by the ferricyanide, readings of the potential at different 
intervals of time after mixing were taken, and the approximate initial 
value was obtained by extrapolation, correction being also made 
for the presence of the added potassium ion. The effect of the 
cyanide ion is thus found to be negligibly small, even at concentra- 
tions as high as 2N. 

A study of the potential of iron in ferrocyanide solutions has also 
been made, but no satisfactory conclusions can be drawn from it. 

M. S. B. 


Normal Cathode Fall of the Glow Discharge, and the Work 
of Detaching Electrons at Cathodes composed of Electrolytes. 
A. GuNTHER-ScHULzZE (Z. Elektrochem., 1924, 30, 289—291).— 
An investigation of the fall of potential across the negative glow 
region when the discharge takes place from a cathode of aqueous 
electrolyte through an atmosphere of saturated water vapour. 
The work involved in detaching the electrons is compared with the 
corresponding work in the case of metals. The normal cathode 
fall V, is 423-+-2 volts for ordinary solutions, and reasons are given 
in support of the view that this is the cathode fall for water. The 
potential required to detach the electrons is 4-07 volts, which is 
nearly equal to that required in the case of the noble metals. For 
solutions containing more than 45% of sulphuric acid V, decreases 
with increasing concentration to a minimum of 310 volts in 75% 
acid, then increases to 350 volts in 100% acid. The observed 


2 
a 


ii. 666 ABSTRACTS OF CHEMICAL PAPERS. 


behaviour is supposed to afford evidence of the existence of different 
kinds of molecules in the solutions. E. B. R. P. 


Hydrogen Overvoltage of Zinc. G. M. Wzstrip (J. Chem. 
Soc., 1924, 125, 1112—1121).—The hydrogen overvoltage at a 
zinc cathode, as measured by the direct method, increases with 
current density and decreases with rise in temperature. The 
decrease of overvoltage with varying proportions of zinc sulphate 
has been determined and also the effect of different metallic impuri- 
ties, copper, iron, and antimony. Antimony produces a much 
greater depression of overvoltage at low current densities than at 
high. The presence of gelatin increases the overvoltage, a maximum 
being reached which, at low current densities, is followed by a fall. 
For purposes of comparison the overvoltages at copper and brass 
electrodes have also been determined. 

The phenomenon of overvoltage is explained by the existence of 
an unstable adsorption compound between hydrogen and the 
surface atoms of the cathode material. This spontaneously 
decomposes, giving gaseous hydrogen, and is to be distinguished from 
a chemical compound in the ordinary sense. An equation identical 
with Tafel’s (A., 1905, ii, 223) has been derived, y7=a constant+- 
RT /2F .log D,, showing the connexion between y, the overvoltage, 
and D,;, the current density. An expression has also been 
derived for the diminution of overvoltage with time, when the 
circuit has been broken. From this it is concluded that the commu- 
tator method will give lower results than the direct method, and 
these will vary with the speed of the commutator. M. S. B. 


Thermal Energy of Electrons in Metals. E. D. Eastman, 
A. M. Witttams, and T. F. Youna (J. Amer. Chem. Soc., 1924, 
46, 1184—1196; cf. ii, 681).—Values of C,, the atomic heat at 
constant pressure, for a large number of metals, have been 
deduced from the observations of different investigators, and from 
these values the atomic heats at constant volume, C,, have been 
calculated by means of the empirical equation, C,—C,=kT. For 
all metals C, increases to values above 3R at high temperatures. 
These large values of the atomic heat are attributed to the absorp- 
tion of appreciable quantities of energy by loosely bound electrons 
and not to deviations from simple harmonic oscillation on the part 
of the atoms, since C, for typical non-metals does not exceed 3R, 
and there is no general parallelism between the excess heat capacity 
and certain other metallic constants whilst there is a correspondence 
between electropositive character and the excess heat mek 


Kinetics of Coupled Reactions. F. Turerscu (Z. physikal. 
Chem., 1924, 111, 175—189).—A mathematical treatment of the 
kinetics of consecutive unimolecular reactions, in which the author 
makes use of nomographic methods. J.B. F. 


Velocity of Hydrolysis of Mixed Acetals. A. Sxrabat, E. 
Brunner, and H. Arrotpi (Z. physikal. Chem., 1924, 111, 109—128). 
—The velocities of hydrolysis of various mixed acetals were 
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measured at 25°. Dialkyl acetals hydrolyse only in acid solution, 
but if one or both groups be acyl the substance is of the nature of 
an ester and alkaline hydrolysis is possible. From the relation 
between the velocity coefficients for the pure and mixed acetals, 
it is inferred that the hydrolysis occurs in successive stages of which 
only the first, producing the “ half-acetal,”’ is slow. It is probable 
that the second stage is a direct decomposition, R,R,C(OH)(OX)= 
R,R,CO+HOX, rather than a true hydrolysis. In the case of acyl 
acetals, direct decomposition may be involved in the first stage, 
although in aqueous solution hydrolysis predominates. Alkyl-acyl 
esters are compared with Wegscheider’s y-esters, which may be 
regarded as mixed acetals. Such substances hydrolyse rapidly in 
water without catalysis. The reactivity of individual groups 
and their mutual influence is discussed and compared with the 
corresponding relations observed in other physical Ss 2 
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Velocity of Hydrolysis of Acetals and Ketals. A. SKRABAL 
and K. H. Mrrtt (Z. physikal. Chem., 1924, 111, 98—108).—The 
velocities of hydrolysis of ethyl acetal and ethyl ketal in the 
presence of varying quantities of hydrochloric acid were measured 
at 25°. The reactions appear to be unimolecular and the rate of 
hydrolysis is proportional to the hydrogen-ion concentration. 
When this is unity, the velocity coefficients are 60 and 1-5x 105, 
respectively (minute as unit of time). The effect of steric hindrance 
is discussed with reference to its influence on the driving force and 
on the so-called chemical resistance. L. J. H. 


Esterification in Presence of Silica Gel. C. H. Mm1iean, 
J.T. and E. E. (J. Phys. Chem., 1924, 28, 872— 
878).—Silica gel is a better catalyst than either thoria or titania for 
esterification reactions in the vapour phase. Ninety % of a mix- 
ture of the vapours of acetic acid and alcohol was esterified when 
passed slowly over silica gel at 150°. The authors conclude that 
the esterification limit must be much greater in the vapour than in 
the liquid phase. 


Preparation of a Nickel Catalyst and its Reducing Activity. 
M. Lietz (J. pr. Chem., 1924, [ii], 108, 52—60).—A nickel catalyst 
for hydrogenation is best prepared by precipitating a 3—5% nickel 
sulphate solution at room temperature with sodium carbonate 
solution. The washed precipitate should be dried in a vacuum, 
and reduced at 300° with hydrogen for a minimum time depending 
on the quantity of catalyst. For 0-5 g. this should not exceed 30 
min. The rate of absorption of hydrogen, in the reduction of 
sodium cinnamate, is approximately proportional to the quantity 
of catalyst used. The rate is increased by more vigorous shaking 
and is determined by the rate of diffusion of hydrogen into the 
metal, since changes in concentration of the sodium cinnamate 
have no effect on the rate of reduction. E. H. R. 
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Preparation of Palladous Oxide and its Use as a Catalyst 
in the Reduction of Organic Compounds. VI. R. L. SHRINER 
and R. Apams (J. Amer. Chem. Soc., 1924, 46, 1683—1693).— 
Palladous oxide, prepared by a similar method to that used for 
platinum oxide (Adams and Shriner, A., 1923, ii, 773) is an effective 
catalyst for hydrogenation. The activity was tested by its action 
on maleic acid (cf. Voorhees and Adams, A., 1922, ii, 558). The 
best temperature for the fusion of palladous chloride with sodium 
nitrate was thus found to be 600°. This oxide is much more active 
than that prepared by Schneider’s method. 

The reduction of aldehydes is much more readily completed with 
palladium than with platinum and the presence of iron is not 
essential. Ferrous chloride accelerates the reduction of aromatic 
aldehydes which contain a free hydroxyl group, but not the reduction 
of the ethers derived from them; in some cases it increases the time 
required for reduction. The influence of ferrous chloride in the 
reduction of benzaldehyde and salicylaldehyde has been examined 
in detail. The reduction with palladium differs from that with 
platinum in continuing until the aldehyde group has been converted 
into a methyl group. This further stage of reduction proceeds more 
slowly and in the case of benzyl alcohol is inhibited by the presence 
of ferrous chloride. The time of reduction is approximately pro- 
portional to the amount of the catalyst. Activation of the catalyst 
with oxygen accelerates the reduction of benzaldehyde, but retards 
the reduction of maleic acid, a similar poisoning effect being observed 
with platinum. The nature of the compounds to be reduced has 
thus an important effect, and oxygen is regarded as a promoter 
similar to ferrous chloride, each promoter exercising its own specific 
action, depending both on the catalyst and the type of compound 
undergoing reduction. The oxide obtained by fusing iridium 
chloride with sodium nitrate is not a catalyst in te reduction of 
aldehydes. R. B. 


Third Report of the Committee on Contact Catalysis. 
H. 8. Taytor (J. Physical Chem., 1924, 28, 897—942).—A summary 
of recent investigations. 


First Law of Photochemistry. M. C. C. Cuapman (J. Chem. 
Soc., 1924, 125, 1521—1526).—The photochemical reaction between 
hydrogen ‘and oxygen has been studied with the object of testing 
Draper’s law. The rate of combination of the gases was found to 
increase rather more slowly with the intensity of the incident light 
than is demanded by proportionality, but the author considers 
that the results confirm the law. This conclusion is in contradiction 
to that drawn by Baly and Barker (T., 1921, 119, 653) from their 
work on the hydrogen-chlorine reaction. 8. B. 


Photochemical Studies. XVII. Photochemical Oxidation 
of Hydriodic Acid. J. PLotrnrxov (Z. physikal. Chem., 1924, 111, 
171—174). —Mainly a critical review of previous work on ‘the subject 
(cf. A., 1910, ii, 1020; 1920, ii, 427). J.B. F. 
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Quantum Sensitiveness of Uranyl Oxalate Photolysis. 
P. F. Bucur (Z. physikal. Chem., 1924, 111, 269—314).—The 
photolysis of oxalic acid in presence of urany] salts is to be attributed 
to the decomposition of the non-ionised molecules of uranyl 
oxalate (UO,C,0,), or of the complex ions [UO,(C,0,).]”. When 
oxalic acid is present in excess of the equimolar ratio, the velocity 
of decomposition is independent of the concentration of the oxalic 
acid, and is approximately constant. If the proportion of oxalic 
acid is smaller, the sensitiveness to light is, however, approximately 
proportional to the concentration of the oxalic acid. The great 
stability of the complex is indicated (a) by the quantitative equality 
of the velocity of decomposition for systems of uranyl sulphate, 
nitrate, and oxalate in presence of oxalic acid, (6) by the permanence 
of the complex on the addition of oxygen, hydrochloric acid, 
sulphuric acid, and formic acid. The photolytic decomposition 
follows Einstein’s law, one absorbed light quantum decomposing 
1 mol. of oxalic acid. In the initial stages of the decomposition 
of uranyl formate in sulphuric acid solution one absorbed light 
quantum decomposes about 0-7 mol. of formic acid. J.B. F. 


Photolysis of Uranyl Oxalate. E. Baur (Z. physikal. Chem., 
1924, 111, 315—318; cf. preceding abstract).—In 1917, the author 
suggested that the photolysis of oxalic acid corresponds with the 
equation H,C,0,+1 4v=H,0+CO-+CO,, but subsequently (cf. A., 
1919, ii, 264) expressed the view that the reaction is diquantic, 
glyoxylic acid being formed as an intermediate product. In view of 
the results of Biichi, the author now concludes that the oxalic acid 
ion is directly decomposed into carbon monoxide and carbon 
dioxide with the absorption of one light quantum. It is also 
probable that formate photolysis likewise requires one quantum 
and is represented as follows : 

+HCO,’=CO,+H 


Influence of Light on Aqueous Solutions of Potassium 
Iodide, Nitrate, and Chlorate. K. Suryanarayana.—(See ii, 
675.) 


Photolysis of Potassium Nitrate. C. 8S. Roprnson.—(See ii, 
675.) 


Constant Level Device for Water-baths. R. Brooxs (J. 
Chem. Soc., 1924, 125, 1546). 8. B. 


Calorimeter for Specific Heats and Heats of Vaporisation. 
F. G. Keryss and J. A. Breatrie (J. Amer. Chem. Soc., 1924, 46, 
1753—1760).—A calorimeter is described, with which the specific 
and latent heats of vaporisation of ethyl ether have been redeter- 
mined. The heat of vaporisation was calculated from the electrical 
energy required to maintain a constant temperature in the calori- 
meter during the distillation of a known weight of liquid. In the 
specific heat measurements, the correction for the heat capacity 
of the calorimeter was eliminated by combining the observations 
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made with two different ether contents. The following values are 
given: Specific heat of ether at 12°, 0-568; and at 13-4°, 0-577. 
Latent heat of vaporisation at 0-1°, 90-50; at 11-8°, 88-83. Probable 
error 1%. S. B. 


Device for regulating Thermostats. M. Mrstrezat and 
(Mutz.) M. Janet (Bull. Soc. Chim. biol., 1924, 6, 534—535).—The 
usual toluene—-mercury gas regulator is much more sensitive if 
altered so that the gas passes the controlling mercury surface in the 
opposite direction from that usually adopted, namely from the outer 
wide tube into the narrow inner tube, the tip of which is ground at 
an angle of 45°. G. M. B. 


Simple Non-splash Ring for Use with Scheibler’s Desic- 
cators. §S.C. Braprorp (J. Chem. Soc., 1924, 125, 1546—1547).— 
Splashes from sulphuric acid in a Scheibler’s desiccator can be 
avoided by allowing a glass bell-shaped ring to rest with the narrower 
end downwards on the constriction of the acid reservoir. 5S. B. 


Receiving Apparatus for Fractional Distillation at Low 
Pressures. |W. I’. Sryer (J. Amer. Chem. Soc., 1924, 46, 1209— 
1210).—A funnel, to which pieces of iron may be attached, is moved 
about within the apparatus, by means of a magnet, so as to direct 
the stream of condensing liquid to different receivers. Illustrative 
diagrams are given. M. S. B. 


Extraction Apparatus. E. Rupp (Chem.-Zig., 1924, 48, 


531).—The apparatus consists of a wide tube, similar to the cylinder 
of a Soxhlet extractor, having 4 narrow tube at the bottom which 
passes through the cork of the extraction flask. The thimble 
containing the substance to be extracted is placed in the wide tube 
and rests on small projections on the inner wall of the tube, other 
projections at a higher level keeping the thimble in a central 
position and leaving a narrow space between it and the inner wall 
of the tube for the passage of the solvent vapour. A small condenser 
is fitted into the upper open end of the tube. W. P.S. 


Highly Sensitive Manometer. L. Hers (Physikal. Z., 1924, 
25, 326—330).—The principle of the manometer is based on the 
change in pressure of a gas when subjected to a powerful magnetic 
field. The indicator portion of the instrument consists of two small 
aluminium vanes, 10 mm. apart, which are freely suspended inside 
an aluminium case. By means of a small mirror attached to the 
suspension fibre, the movement of the vanes is amplified. The 
whole is enclosed in an air-tight vessel. Two fine capillary tubes 
terminate at one end in a nozzle in the walls of the vane casing so 
placed that a blow or suction immediately influences the oscillation 
of the vanes. The capillaries are connected to two small tubular 
bulbs of similar capacity which can be isolated from the recorder 
by means of taps. One bulb is placed between the poles of a strong 
electro-magnet, and by switching on the electro-magnet the pressure 
of the gas in this bulb is suddenly increased, thereby causing a 
definite amount of kick in the recorder. If «x is the magnetic 


INORGANIC CHEMISTRY. ii. 671 


susceptibility of the gas, and H the field strength, the pressure is 
increased by an amount xH/2. The magnetic susceptibility of the 
gas is known and the instrument calibrated, and thus from the 
increase in pressure produced by the magnetic field, the original 
pressure can be calculated. In the apparatus described, for a static 
difference of 2-7 x 10-§ mm. of mercury, a throw of 1 mm. on a scale 
2 m. distant is produced. The theory of the apparatus is also 
mathematically treated. J. B. F. 


Lecture Table Demonstration to Illustrate that the Con- 
ductivity of a Solution is Due to its Ions. O. O. Warts (J. 
Amer. Chem. Soc., 1924, 46, 1210).—An electric lamp is connected 
in series with a cell containing a 5% solution of barium hydroxide 
and with a source of alternating current; when sulphuric acid is 
run into the solution the luminosity of the lamp is first reduced and 
then increased. M.S. B. 


Inorganic Chemistry. 


Effect of Pressure on the Refractive Power of Hydrogen. 
F. ScuacHery (Pub. Fac. Sci. Univ. Masaryk, 1923, 1—28; from 
Chem. Zentr., 1924, i, 1154).—For the refractive index of electrolytic 
hydrogen at 0° and 760 mm., the value (n—1)=139-65 x 10-6 was 
found. An increase in refractive power occurs with diminution in 


pressure. G. W. R. 


Atomic Dissociation of Hydrogen and Chlorine. K. Wont. 
—(See ii, 600.) 


Dissociation of Hydrogen and Nitrogen by Excited Mercury 
Atoms. O.S. Durrenpack and K. T. Compron.—(See ii, 585.) 


Luminous Discharge in Chlorine. W. A. Noyzs, jun.—(See 
ii, 585.) 


Vapour Pressure of Liquid Chlorine. M. Travurz and W. 
Gerwia (Z. anorg. Chem., 1924, 134, 417—420).—The vapour 
pressure of liquid chlorine from a steel cylinder was measured 
through the temperature region 7’=194—238° by static and dynamic 
methods, concordant results being obtained. The values differ 
from those of Henglein (A., 1922, ii, 760), but agree with those of 
Knietsch at low and with those of Pellaton (A., 1916, ii, 245) at 
higher temperatures. To account for the difference in the present 
values and those of Henglein, it is suggested that there might be an 
isotopic difference in the chlorine obtained from a cylinder and that 
prepared chemically. The b. p. of the chlorine was —34-7°/760 mm., 
and the molecular heat of vaporisation at 7’=0° was calculated to 
be 4200+300 cal. The vapour pressure can be expressed by the 
relationship log p= —1160/7'+-7-773. H. T. 
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Spectrum of Fluorine. H.G. Gaz and G. 8S. Monx.—(See ii, 
578.) 


Series Spectra of Oxygen. J.J. HoprieLp.—(See ii, 578.) 


Sulphur Chloride and Sulphur. O. Rurr and H. Goiia 
(Z. anorg. Chem., 1924, 138, 33—42). —The composition of a 
saturated solution of sulphur in sulphur chloride (S,Cl,) corre- 
sponds closely with the formula §,Cl,. The boiling points of a 
series of solutions with increasing sulphur content have been 
determined, and the results are complicated by the fact that the 
b. p. of sulphur chloride itself varies with the time and the rate of 
heating, and is also affected by decomposition produced by corks 
in the apparatus. The b. p. data can be satisfactorily accounted 
for if it is assumed that two polythiochlorides of composition 
§,Cl, and §,Cl, are present, as well as S, molecules, the solution 
taking place according to the reactions S,+85,Cl, = =88,Cl, and 
8,+48,Cl,—=48,Cl,. In solutions of high webs content, the 
dissolved sulphur is present almost entirely as §8,Cl, and Ss 
molecules. W. H.-R. 


Action of Persulphates on Metallic Cyanides. I. Betiucct 
and B. Ricca (Atti I. Congr. naz. Chim. pur. appl., 1923, 400—403 ; 
from Chem. Zentr., 1924, i, 1915).—Persulphates react on heating 
with potassium ferrocyanide, giving hydrogen cyanide, which is 
partly oxidised to cyanogen. G. W. R. 


Fine Structure of the Nitrogen, Oxygen, and Fluorine 
Lines in the Extreme Ultra-violet. I. 8S. Bowen and R. A. 
ii, 638.) 


Freezing-point Curve of the System Ammonia-—Water. 
L. D. (J. Physical Chem., 1924, 28, 887—888).—Observations 
on the freezing points of mixtures of ammonia and water corroborate 
the existence of two crystalline hydrates of ammonia (cf. Postma, 
A., 1920, ii, 544). 8. B. 


Oxidation of Ammonia to Nitric Acid. H. G. Krevt (Z. 
physik.-chem. Unterr., 1923, 36, 261—262; from Chem. Zentr., 
1924, i, 1901).—Ferric oxide containing 5% of bismuth oxide 
catalyses the oxidation of ammonia to nitric acid. G. W. R. 


Oxidation of Hydrazine. II. E. J. Cuy and W. C. Bray 
(J. Amer. Chem. Soc., 1924, 46, 1786—1795; cf. this vol., ii, 423).— 
The presence of oxygen is responsible for the fairly rapid decom- 
position of hydrazine in alkaline solutions. When alkali is added 
to a solution containing a hydrazine salt and excess of potassium 
ferricyanide, the oxidation of the hydrazine to nitrogen is quantita- 
tive, even in presence of air. The reaction can be used for the 
volumetric determination of hydrazine if the excess of ferricyanide 
is determined iodometrically. Conditions could not be found under 
which hydrazine is quantitatively oxidised to nitrogen by dichrom- 
ate, but the reaction is realised approximately in the presence of 
excess of dichromate and of a moderate amount of acid. _S. B. 
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Oxidation of Hydrazine. III. E. J. Cuy, M. E. Rosenspere, 
and W. C. Bray (J. Amer. Chem. Soc., 1796—1810; cf. preceding 
abstract, and Browne and Shetterly, A., 1909, ii, 233, 658).—The 
presence of the manganous salt formed during the reaction between 
hydrazine and potassium permanganate in acid solution is 
believed to be responsible for the fact that the amount of oxidising 
agent needed for 1 mol. of hydrazine is variable, and is always much 
lower than the four equivalents required for oxidation to nitrogen. 
A mechanism is suggested for the reaction, depending on the inter- 
mediate formation of manganic salt, and the following ionic — 

S. B. 


is given: 


Oxidation of Hydrazine. IV. E. J. Cuy (J. Amer. Chem. 
Soc., 1924, 46, 1810—1814; cf. preceding abstracts).—In the reaction 
between hydrazine and a ferric salt in acid solution, 1 mol. of 
hydrazine requires between one and two equivalents of ferric salt 
for oxidation. The limiting reaction may be expressed as follows : 
Fe" S. B. 


Electrolytic Preparation of Hydroxylamine. G. Pownzio 
and A. Picuerto (Annali Chim. Appl., 1924, 14, 250---253).—The 
electrolytic reduction of sodium nitrate in presence of sulphuric 
acid by means of lead electrodes affords a convenient method for 
the preparation of hydroxylamine, which may be either isolated as 
hydrochloride or converted directly into dimethylglyoxime. [Cf. 
B., 1924, 868.] A 


Preparation of Nitrites from Nitrates. G.Taccuini (Giorn. 
Chim. Ind. Appl., 1924, 6, 275—276).—Sodium nitrate yields the 
nitrite in various proportions when heated with certain oxides, the 
best results being obtained with barium oxide or manganese dioxide. 
(Cf. B., 1924, 828.] T. H. P. 


Oxidation of Nitrous Acid, Hydrazine, Ammonia, and 
Hypophosphite by means of Permanganate. I. M. Kotruorr 
(Pharm. Weekblad, 1924, 61, 954—960).—Oxidation of nitrite to 
nitrate by permanganate does not occur in alkaline solution. Good 
results are obtained by adding the nitrite solution to a considerable 
excess of permanganate in presence of 4N-sulphuric acid and after 
15 minutes titrating the excess with iodide and thiosulphate. 
Hydrazine is completely oxidised to nitrogen and water by excess 
of permanganate in alkaline solution, or by addition of permanganate 
to a boiling solution containing hydrochloric acid. Ammonia is 
oxidised to some extent by permanganate, the oxidation being more 
dependent on concentration in acid than in alkaline solution. 
Hypophosphite is oxidised quantitatively to phosphate by excess 


. of permanganate in presence of sulphuric acid in 24 hours. 8. I. L. 


Vapour Pressure of Liquid Nitrosyl Chloride. M. Travutz 
and W. Grerwic (Z. anorg. Chem., 1924, 134, 409—416).—The 
vapour pressure of nitrosyl chloride from the f. p. —5-8° to the 
b. p. 61-5° was measured by static and dynamic methods. The 
values obtained differ considerably from those of Briner and Pylkov 
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(A., 1913, ii, 317), whose nitrosyl chloride was probably contamin- 
ated with more volatile constituents. The vapour pressure can 
be expressed by the relationship log Pmm.ug=—(1332/7)+-7-867, 
and the molecular heat of vaporisation at 7’=0° was calculated to 
be 5350+300 cal. H. T. 


Solubility of Phosphates in Relation to Hydrogen-ion 
Concentration. W. R. G. Arxins (Nature, 1924, 114, 275).— 
Over the range py 7-0—5-1, the solubility of normal phosphatecalcium 
increases from 114 to 786 parts per million. The py value at which a 
precipitate is first obtained depends on the concentration of the 
phosphate, and precipitation is never absolutely complete, even at 
~_z 7-0. Strontium and barium phosphates give qualitatively 
similar curves. The solubility of magnesium phosphate is 450 
parts per million at py 7-7 and 1233 parts at pg 5-8. The solu- 
bilities of lead, zinc, and nickel phosphates are, respectively, in 
parts per million: of P,O;, 0-97 at pg 6-75; 1-11 at py 6-85; 
11-9 at py 8-9. A. A. E. 

Band Spectrum of Boron Monoxide. R. S. MuLirKen.— 
(See ii, 640.) 

Band Spectrum of Silicon Oxide and of the Chlorides of 
Silicon, Carbon, Boron, and Aluminium. W. JEvons.—(See 
ii, 640.) 

Reactions of Siloxen with Halogen Compounds. H. 
Kavutsky and H. (Z. angew. Chem., 1924, 37, 5440—541).— 
Siloxen, Si,H,O,, obtained by the action of dilute hydrochloric 
acid on calcium silicide (Kautzky and Herzberg, ibid., 1923, 36, 508) 
reacts with dry hydrogen chloride or hydrogen bromide to give mono- 
chloro- or monobromo-siloxen and hydrogen. Methyl and ethyl 
iodides do not react with siloxen in darkness, but do so rapidly on 
exposure to light with formation of halogen-siloxen and methane 
or ethane. In the presence of water or amines, the product under- 
goes further change to give hydroxy or amino compounds. Other 
organic halides such as bromobenzene, halogen-acetic acids, etc., 
react in a similar manner with siloxen. F. A. M. 


Combustion of Charcoal in Oxygen. F. C.G. Miter (Z. 
physik.-chem. Unterr., 1923, 36, 260—261; from Chem. Zentr., 
1924, i, 1889—1890).—A continuation of earlier work (Z. physik.- 
chem. Unterr., 1919, 32, 41) on the combustion of wood charcoal 
in oxygen. In the first stage of combustion, carbon monoxide 
is formed which burns to form carbon dioxide. This is associated 
with a mantle of flame surrounding the burning charcoal, which 
disappears as combustion becomes slower. If the combustion is 
allowed to complete itself, a certain amount of carbon monoxide 
is found among the gaseous products. No carbon monoxide is 
found if the charcoal is withdrawn at the instant at which the 
mantle of flame disappears. G. W. R. 


Reactions in Phosgene [Carbonyl Chloride] Solutions. I. 
A. F. O. Germann (J. Physical Chem., 1924, 28, 879—886).—The 
inorganic reactions of carbonyl chloride are discussed. The apparent 
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activity of this reagent is much enhanced under conditions (tem- 
perature or ultra-violet illumination) which produce appreciable 
dissociation into chlorine and carbon monoxide, but this complica- 
tion does not arise in experiments carried out below 200° in glass 
vessels. Potassium iodide cannot be used to remove traces of 
chlorine from carbony] chloride, as the latter gas itself reacts with 
the salt. The behaviour of metals with liquid carbonyl chloride 
is described. In some instances, the reactions appear to be limited 
by the insolubility of the products in liquid carbonyl chloride. 
The addition of aluminium chloride facilitates the solution of some 
metals, through the formation of a soluble double chloride. Pure 
aluminium dissolves only in sunlight, but is always rapidly attacked 
if amalgamated. S. B. 


Purification of Commercial Carbon Disulphide from 
Hydrocarbons. O. Rurr and H. Gotta (Z. anorg. Chem., 1924, 
138, 31).—Excess of commercial carbon disulphide is shaken for 
24 hours at 35—40° with a saturated solution of sodium sulphide. 
The solution of sodium thiocarbonate is treated with the calculated 
amount of copper sulphate solution and the resulting copper thio- 
carbonate decomposed with steam. The product is rectified over 
phosphoric oxide. W. H.-R. 


Crystal Structure of Argon. F. Simon and C. von Smuson.— 
(See ii, 588.) 


Influence of Light on Aqueous Solutions of Potassium 
Iodide, Nitrate, and Chlorate. K. Suryanarayana (J. Sci, 
Assoc. Vizianagaram, 1924, 2, 12—15).—No decomposition of potass- 
ium iodide solution occurs in absence of oxygen, even when exposed 
to ultra-violet light. Ultra-violet light induces the decomposition 
of potassium nitrate and chlorate in aqueous solution with the 
formation of nitrite and chloride and the liberation of oxygen; the 
reactions are reversible. z B. F. 


Photolysis of Potassium Nitrate. C.S. Roprnson (J. Amer. 
Chem. Soc., 1924, 46, 1834—1836).—Contrary to Anderson (this 
vol., ii, 408), the author claims that it is possible, with the existing 
data, to calculate the amount of nitrate decomposed in any interval 
of time. S. B. 


Solubility of Sodium Fluoride in Hydrofluoric Acid. D. B. 
Jenv and L. J. Hupieston (J. Chem. Soc., 1924, 125, 1451—1456). 
—Additions of hydrofluoric acid increase the solubility of sodium 
fluoride, by the formation of HF,’ ions, until the solubility product 
of the ions Na’ and HF,’ is reached. Further additions of the acid 
cause a decrease in the concentration of sodium ions. The changes 
of solubility have been followed quantitatively. By extrapolation, 
the solubility of sodium fluoride in pure water is found to be 3-96 g. 
per 100 g. of water. This is rather lower than previous estimates. 

8. B. 
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Diffusion of Anhydrous Sodium Sulphate among the 
Products of the Present Activity of Vesuvius. G. CaRoBBI 
and V. Caauioti (Rend. Accad. Sci. Fis. Mat. Napoli, 1924, [iii], 
30, 60—62).—That anhydrous sodium sulphate was formed in 
abundance during the eruptive phenomena resulting in the formation 
on Vesuvius of the laval cupola in September-October, 1922, is shown 
by the presence of as much as 75% of this salt in some of the stalac- 
tites of the grotto beneath the cupola. These stalactites contain 
also moderate proportions of sodium and potassium chlorides, 
lime, and manganese, and copper, aluminium, and iron salts in small 
amounts. 


System Sodium Sulphate-—Magnesium Sulphate-Water. 
E. H. Arcurpatp and W. A. Gaz (J. Amer. Chem. Soc., 1924, 46, 
1760—1771).—This system has been studied between 0° and 100°. 
A method for the separation of the two salts is suggested, based on 
the solubility diagrams obtained. S. B. 


Action of Heat in a Vacuum on Hydrated Sodium Thio- 
sulphate and Sulphite. Picon (Bull. Soc. chim., 1924, [iv], 35, 
957—959 ).—(See this vol., ii, 479.) 


Lithium. II. Hydrates of Lithium Iodide. G. F. Hirric 
and F. Poutz (Z. anorg. Chem., 1924, 138, 1—16).—The system 
lithium iodide—water has been investigated by the vapour-pressure 
method previously used for the chloride and bromide (Hiittig and 


Reuscher, ibid., 1924,137, 155) and hydrates with 3, 2, 1, and 0-5 mols. 
of water are shown to exist. The “ congruent melting points”? (i.e., 
the m. p. under the equilibrium water vapour pressure) are 75°, 
79°, and =131° for the tri-, di-, and mono-hydrates, respectively, 
corresponding with maxima on the freezing-point curve. Eutectic 
quadruple points are formed by (1) the tri- and di-hydrates, (2) the 
di- and mono-hydrates, and (3) the mono- and hemi-hydrates, 
the respective data being: (1) ‘=70-5°, p=7 mm., and composition 
Lil,2-5H,O (approx.); (2) t=77°, p=45 mm., and composition 
Lil,1-7H,O; (3) t=130°, p=6-5 mm., and composition LiI,0-9H,O. 
Thermochemical data are calculated for the following reactions : 
Lil(solid) cal. 
Lil,0-5H,O(solid) +0-5H,O(vap.) =Lil,H,O(solid) +9300 cal. 
Lil,H,O(solid) +H,O(vap.) =Lil,2H,O(solid) +16400 cal. 
Lil,2H,O(solid) +H,O(vap.) =Lil,3H,O(solid) +-16000 cal. 
The data concerning the hemihydrate are incomplete. W. H.-R. 


Simple and Double Orthophosphates. Travers and (MLLE.) 
Perron (Ann. Chim., 1924, [x], 1, 1835—183).—Addition of lithium 
hydroxide to orthophosphoric acid until the solution is neutral 
to methyl-orange results in the formation of lithium dihydrogen 
phosphate, but on evaporation the solution deposits crystals of 
trilithium phosphate and then contains free phosphoric acid. 
Crystals of lithium dihydrogen phosphate are, however, obtained 
in the presence of a sufficient excess (5%) of phosphoric acid. A 
solution of dilithium hydrogen phosphate may be obtained from 
lithium hydroxide and orthophosphoric acid, both of 0:2M-con- 
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centration, with phenolphthalein as indicator; in more concentrated 
solution, normal lithium phosphate is precipitated and all attempts 
to prepare a crystalline mono-acid salt failed. Addition of excess 
of ammonia to a solution of lithium dihydrogen phosphate in the 
cold precipitates lithium diammonium phosphate, decomposing in 
air with evolution of ammonia, whilst in the case of dilithium 
hydrogen phosphate ammonia precipitates only hydrated normal 
lithium phosphate. If ammonia is added to lithium dihydrogen 
phosphate until phenolphthalein shows an end-point, lithium 
ammonium hydrogen phosphate is formed. This is much less stable 
than the corresponding sodium salt and cannot be obtained crystal- 
line by evaporation. The properties of the lithium ammonium 
phosphates are analogous to those of the corresponding compounds 
of the alkali metals. Magnesium diammonium dihydrogen ortho- 
phosphate, Mg(NH,).H,(PO,)., is completely dissociated in solution 
into magnesium hydrogen phosphate and diammonium hydrogen 
phosphate; addition of ammonia yields magnesium ammonium 
phosphate, thus differentiating the magnesium from the corre- 
sponding lithium salt. Pure magnesium hydrogen phosphate 
cannot be prepared by the action of the corresponding sodium 
phosphate on magnesium sulphate, as normal magnesium phosphate 
is always formed in the reaction; but by using 0-2M-solutions 
and rejecting the precipitate first formed, which consists of the salt 
Mg,(PO,).,22H,O, a pure product is obtained after shaking the 
liquid for some time. A description of the preparation and pro- 
perties of magnesium ammonium phosphate and magnesium 
potassium phosphate is given. In precipitating the former for 
analytical purposes, the theoretical quantity or a slight excess of 
ammonium phosphate should be used; the sodium salt, especially 
when used in excess, leads to the formation of normal magnesium 
phosphate. The latter may, however, be converted into magnesium 
ammonium phosphate by the action of ammonium salts; the change, 
which is accelerated by rise of temperature, is accompanied by 
loss of magnesium to the solution. Calcium ammonium phosphate, 
Ca(NH,)PO,,7H,O, may be prepared similarly to the corresponding 
magnesium salt, but the temperature must be kept low as the 
substance is not stable, losing ammonia and water simultaneously 
at the ordinary temperature. H. J. E. 


Simple and Double Orthophosphates. Travers and (MLLE.) 
Perron (Ann. Chim., 1924, [x], 1, 298—342; cf. preceding abstract). 
—Zine dihydrogen phosphate, Zn(H,PO,), is stable only in very 
dilute solution; it undergoes dissociation to phosphoric acid and 
the normal salt at the ordinary temperature, even in moderate 
concentration and at 100°, at any concentration above 14-7 g. per 
litre, 50% is thus split up. In this behaviour, zinc resembles 
lithium, but not the alkaline-earth metals. When the salt is treated 
in dilute solution with ammonia, it yields zinc ammonium phosphate, 
ZnNH,PO,, with some Zn,(PO,). unless excess of ammonia be used. 
The salt ZnHPO, does not exist. The salt Zn,(PO,),,4H,O is quite 


insoluble in water, but readily dissolves in acids, and with phosphoric 
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acid forms the primary salt. Zinc ammonium phosphate can also 
readily be obtained by precipitation from an exactly neutral solution, 
or by treating the normal salt, in suspension, with ammonia. It 
is very stable and may be washed with boiling water; it seems thus 
to offer advantages over the commonly used magnesium analogue 
in quantitative determinations of phosphorus. Zinc potassium 
phosphate, ZnKPO,, may be prepared in the wet way by interaction 
of dipotassium hydrogen phosphate and zinc sulphate. 

Beryllium hydrogen phosphate, Be(H,PO,),, is obtained by dis- 
solving the oxide in a small excess over the required amount of 
phosphoric acid. In solution, it is dissociated, but no precipitate 
is thrown down, as the double salt, 2Be(H,PO,).,BeHPO,, is formed. 
Beryllium thus resembles aluminium. The salt BeHPO, does not 
exist; it is entirely dissociated, and only the normal salt, ‘Be,(PO,). 
is obtained, as a gelatinous precipitate. Beryllium ammonium 
phosphate, BeNH,PO,, closely resembles the zinc analogue; it 
is quite stable and can be applied to the determination of beryllium. 
Primary aluminium phosphate, Al(H,POQ,)s, is dissociated even in 
dilute solution, the secondary salt, Al, HPO, )s, being formed. 
Aluminium phosphate, AlPO,, is readily obtained by appropriate 
precipitation; it dissolves in ammoniacal phosphate solutions, 
but double salts cannot be isolated. Cohen’s salt (A., 1907, ii, 552) 
appears to be impure secondary phosphate. A characteristic 
reaction, useful in qualitative analysis, is expressed by the reversible 
equation 3H,PO,+Al,(HPO,), = 2Al(H,PO,)3. Solutions of the 


composition indicated give when boiled a dense precipitate, which 
W. A. 


rapidly dissolves again on cooling. A. 8. 


Fumes resulting from Chemical Reactions. I. Size of 
the Particles of Chemical Fumes. H. Remy (Z. anorg. Chem., 
1924, 138, 167—-179).—The particles in moist fumes of ammonium 
chloride and sulphur trioxide consist of small drops of solutions 
of these substances in water. The Stokes—Cunningham formula 
has been used to calculate the size of these drops from observations 
on the rate at which the fumes sink in air. Owing to the agglomera- 
tion of the initial drops to form larger particles, the rate of fall of a 
freshly-prepared cloud at first increases and then finally attains 
a constant value. The radii of the initial drops in freshly-prepared 
moist fumes of ammonium chloride and sulphur trioxide are 
107° and 5-3x10™ cm. respectively. With time, these radii 
gradually increase to 11-9107 and 12-6Xx10°5 cm., respectively. 

W. H.-R. 


Ammonium Perchlorate. P. Naoum and R. AUFSCHLAGER 
 (Z. ges. Schiess- u. Sprengstoffw., 1924, 19, 121—123).—The temper- 
ature developed by the explosion of ammonium perchlorate is 
1308° and the heat evolved 344-5 Cal. per kg.; the chief products 
of the reaction are chlorine, nitrogen, oxygen, and water vapour, 
but a certain amount of hydrogen chloride is also formed. The salt 
does not explode when heated; it decomposes slowly at 150° and 
more rapidly but quietly at a red heat, with the evolution of brown 
fumes containing oxides of chlorine. It is somewhat more sensitive 
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to shock than ammonium nitrate, and detonates more readily with 
a suitable detonator. Ammonium chlorate, on the other hand, 
is a much more unstable substance which decomposes rapidly with 
deflagration on heating and may be caused to explode even with a 
feeble detonator. The temperature of the explosion is above 1700°, 
and the heat evolved 537 Cal. perkg. [Cf. B., 1924, 850.] A. R. P. 


Determination of the Ratio of the Combining Weights of 
Chlorine and Silver. R. LoRENz and E. BERGHEIMER (Z. anorg. 
Chem., 1924, 138, 205—218).—Pure silver was dissolved in nitric 
acid, and the dissolved silver nitrate converted into chloride by 
the action of hydrogen chloride. The resulting silver chloride 
was dried in the dark and weighed with elaborate precautions. 
For the ratio Ag : AgCl, a mean value of 100 : 132-863 was found with 
a maximum error of 0-004 and a probable error of 0-0009. The 
results agree with those of Richards and Wells (A., ae Rg 


Ternary Systems. II. Silver Perchlorate, Aniline, and 
Water. A. E. Hr and R. Macy (J. Amer. Chem. Soc., 1924, 46, 
1132—1150).—The ternary eutectic of the system is at —58-8°, and 
between this temperature and 66-6° nine invariant and twenty- 
eight univariant equilibria have been studied. The binary eutectic 
for silver perchlorate and aniline is at —6-6°, and four new com- 
pounds in this system have been obtained: AgClO,,6Ph-NH,, 
AgClO,,3Ph-NH,, AgClO,,2Ph-NH,, and AgClO,,Ph-NH,. Ali 
are fairly stable in the dry state at the ordinary temperature, but 
only the first is stable in contact with solutions. The hexa-aniline 
compound has a congruent m. p. at 60-52° and a transition point 
to the trianiline compound at 48-3°. The transition temperature 
of the latter is 66-6°; but the remaining two compounds are too 
unstable at high temperatures to allow a determination of their 
transition points to be made. M. S. B. 


Fulminating Silver. L. J. Otmer (Bull. Soc. chim., 1924, 
[iv], 35, 847—857).—The conditions of formation of fulminating 
silver are investigated in the light of the author’s recent investiga- 
tions (cf. this vol., ii, 410) on the solubility of silver oxide in ammonia 
and the rapidity of decomposition of the solution in the presence of 
excess of ammonia. The cases of dilute solutions containing about 
0-35 g.-atom of silver per litre, and of concentrated solutions con- 
taining more than 1 g.-atom per litre are studied. In the former 
case, the complex ‘AgOH.2NH. is completely ionised; and with just 
sufficient ammonia to dissolve the silver oxide the solution may be 
kept unchanged in a sealed tube in the dark for years. Evaporation 
in the presence of sulphuric acid yields a more or less fulminating 
mixture of silver oxide and amide. With excess of ammonia, the 
precipitate consists mainly of silver oxide and amide, the large 
proportion of the former preventing detonation. Evaporation of 
such solutions in air at the ordinary temperature yields only silver 
oxide, since the presence of this compound diminishes the partial 
pressure of the ammonia and the solution does not follow Henry’s 

25*—-2 
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law, water and ammonia evaporating together and the concentration 
of the solution remaining constant. At 100°, however, ionisation 
of the complex is no longer complete, and the reaction AgOH,2NH,= 
AgNH,+NH,+H,0 takes place, the solution following Henry’s 
law, and a deposit of fulminating silver is formed. With the more 
concentrated solutions, if excess of silver oxide be present, the 
fulminating precipitate appears the more rapidly the more concen- 
trated is the solution, the reaction being the decomposition of the 
un-ionised molecules, of AgOH,2NH, (as above). A small portion 
of the amide dissolves in the ammonia, yielding the nitride, which 
is decomposed under the catalytic influence of the glass vessel, 
so that fulminating silver is a mixture of silver oxide, amide, 
nitride, silver ammonium carbonate (by action of carbon dioxide 
from the air), and metallic silver. In presence of excess of ammonia, 
the amide dissolves, forming the nitride and, in‘ closed paraffin wax 
vessels, the ammonia cannot escape and the nitride is not decom- 
posed, but is suddenly deposited, and the least shock explodes 
the mixture. In glass vessels, the nitride is catalytically decomposed, 
a deposit of metallic silver being formed and nitrogen evolved. 
The silver then further catalyses the decomposition until the 
solution contains only 0-3 g.-atom of silver per litre. At 100°, 
the formiation of amide and nitride is more rapid than the decom- 
position, and a precipitate of fulminating silver is obtained which 
explodes when disturbed by the first bubble of ammonia evolved. 
The experiments of previous investigators are explained in the light 
of the author’s results. J. W. B. 


Vacuum Spark Spectrum of Calcium. J. A. ANDERSON.— 
(See ii, 578.) 


[Absorption Spectra of Calcium Sulphide Phosphors.| F. 
Scumipt.—(See ii, 583.) 


Electrical Conductivity of Fused Silicates. F. Farup, W. 
FLEISCHER, and E. Hoxtran (Chim. et Ind., 1924, 12, 11—15).— 
A series of determinations is given of the variation of the conductivity 
with the temperature in the case of a number of artificially prepared 
silicates of calcium and of calcium and aluminium at temperatures 
between the fusion point and 1600°. The results are of the order 
of magnitude of the conductivities of strong electrolytes in aqueous 
solution at the ordinary temperature. Increase in the content 
of silica or alumina is accompanied by a decrease in conductivity 
associated with a higher viscosity. Where crystallisation accom- 
panied by supercooling can take place, the conductivity changes 
around the fusion point, are more rapid than in the case of mixtures 
which solidify as glasses. [Cf. B., 1924, 745.] C. I. 


Synthesis of Minerals. P. Niceti (Fortschr. Mineral. Krist. 
Petrogr., 1923, 8, 69—89; from Chem. Zentr., 1924, i, 1499).—The 
conditions for the formation and existence of minerals in the zone 
of catamorphism are discussed. The systems CaO-Si0,, CaO- 
Al,0,-Si0,, MgO—CaO-SiO,, MgO-CaO-Al,0,, MgO-Al,0,-SiO are 
described. G. W. R. 
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Number of «-Particles Emitted by Radium. V. F. Hess 
and R. W. Lawson.—(See ii, 649.) 


Specific Heats of Magnesium, Calcium, Zinc, Aluminium, 
and Silver at High Temperatures. E. D. Eastman, A. M. 
WituiaMs, and T. F. Youne (J. Amer. Chem. Soc., 1924, 46, 1178— 
1183; cf. Lewis, Eastman, and Rodebush, Proc. Nat. Acad. Sci., 
1918, 4, 25; Eastman and Rodebush, A., 1918, ii, 149).—Measure- 
ments have been made of the specific heats of magnesium, calcium, 
zine, aluminium, and silver, at temperatures between 100° and the 
m. p., with an estimated accuracy of 1%. Contrary to Swisher’s 
observations (Physical Rev., 1917, [ii], 10, 601), the results indicate 
a transition point for calcium at 400°. No evidence, however, has 
been obtained of the transition points reported by other investigators 
in the case of zinc. M. 8. B. 


Structure of the Basic Magnesium Carbonates. G. R. Levi 
(Annali Chim. Appl., 1924, 14, 265—274).—The results of X-ray 
analysis show that all basic magnesium carbonates yet described, 
no matter what their method of preparation, are identical with 
natural hydromagnesite, 4MgO,3CO,,4H,O. The supposed com- 
pound, 5Mg0,4CO,,5H,0, does not exist, and the product described 
as 3MgO,2CO,,3H,0 by Fritzsche (Ann. Chim. Phys., 1863, 37, 310) 
is not obtained under the conditions given by this author. The 
mineral artinite, 2MgO,CO,,4H,O, represents a definite crystalline 
product with a characteristic lattice exhibiting a low degree of 
symmetry, which is either trimetric or monoclinic; it has not been 
found capable of preparation in the laboratory under any conditions 
yet employed. 


Electrolytic Deposition of Zinc, Iron, or Nickel. P. A. 
GovaERTs and P. M. WENMAEKERS (D.R.-P. 384284; from Chem. 
Zentr., 1924, i, 1268).—In the electrolytic deposition of iron, zinc, 
or nickel from solutions of their sulphates in the presence of alkali 
thiosulphates, an organic acid is added in sufficient quantity for 
incipient decomposition of the thiosulphate to take place. Under 
these conditions, smal] potential differences may be used and thick, 
strongly adhering deposits obtained. G. W. R. 


Ageing of Zinc Hydroxide and Alkali Zincates. R. Fricke 
and T. Aurnpts (Z. anorg. Chem., 1924, 134, 344—356).—Pre- 
cipitated zinc hydroxide changes in contact with water, more 
quickly with dilute alkali, into a crystalline form which is less soluble 
and has a lower water content. This aged form is also obtained 
from a zincate solution by dilution or by keeping in the absence 
of air. From zincate solutions with a high alkali content (greater 
than 3N) zinc oxide and not hydroxide separates. Oxide again 
is obtained from zinc hydroxide in contact with concentrated alkali. 
Potential measurements of zinc oxide in contact with 7—13N- 
potassium hydroxide show that 35—95%, of the zinc (calculated for 
primary zincate) and in 8—17-5N-sodium hydroxide 90—125% 
is combined, i.e., the greater part is dibasic. Cryoscopic measure- 
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ments in weaker alkali solutions also indicate the presence of second- 
ary zincate. From very concentrated potassium zincate solutions, 
together with zinc oxide, clear, deliquescent crystals of the composi- 
tion 72-5% KOH-+-7-99% ZnO were obtained. Apparently these 
consist of a solid solution of potassium hydroxide hydrate and 
secondary potassium zincate. 


Effect of Temperature on the Electrolytic Potential of 
Cadmium Amalgams. G. Tammann and C. F. Marais (Z. 
anorg. Chem., 1924, 138, 162—166).—The electrolytic potentials 
of a series of metallic mixed crystals depend greatly on the tempera- 
ture. If the temperature is above that at which internal diffusion 
can occur, gradually increasing quantities of the less noble metal 
produce first a rapid rise in the potential followed by a much more 
gradual rise. Below the temperature at which diffusion can occur, 
all alloys containing more than 0-5 mol. of the more noble metal 
show the potential of the more noble metal, a sudden increase 
occurring at 0-5 mol. Measurements of the #.M.F. of a cell of 
the type Hg-Hg,SO,|CdSO, solution|Cd amalgam, show that 
diffusion occurs at 10° and —80°, but not at —110°. ‘The internal 
diffusion thus stops abruptly in the neighbourhood of —100°, in 
contrast to the more gradual change in the case of alloys of higher 
m. p. W. H.-R. 


Isotopes of Lead. M. Curtn.—(Sec ii, 649.) 


Grain Growth in Antimonial Lead. R. 8S. Dran and W. E. 
Hopson (J. Amer. Chem. Soc., 1924, 46, 1778—1786).—The growth 
of crystal grains under the influence of deforming forces has been 
studied in an alloy of 99% of lead and 1% of antimony, at tempera- 
tures of about 250°. The authors conclude that the rate of growth 
of the grains is proportional to the amount of alloy still available 
for growth, and that,the number of nuclei developed increases with 
the deforming strain imposed. 


Potassium Iodide and Lead Salts. W. Eisnzr (Arch. Exp. 
Path. Pharm., 1924, 102, 305—319).—Concentrations of lead 
acetate and potassium iodide, which in aqueous solution give a 
precipitate, fail to do so in the presence of serum, and form a colloidal 
solution. Similar results are obtained with lead acetate and sodium 
phosphate or carbonate in the presence of bile, lecithin solution, 
or serum. Previously precipitated lead iodide passes into colloidal 
solution in the presence of excess of serum, and lead salts of low 
solubility in water, when present in a colloidal solution in serum, 
are not precipitated by addition of potassium iodide. The rate 
of dialysis of lead salts in the presence of serum is increased by 
addition of potassium iodide, and the latter salt together with the 
chloride inhibits the toxic action of lead on fermenting yeast. The 
bearing of these results on the action of lead in the living organism 
is discussed. 


Deposition of Lead Salts [in Bone]. Solubilities of Lead 


Phosphates in Water and Lactic Acid Solution. L. T. Far- 
HALL and C. P. SHaw (J. Ind. Hygiene, 1924, 6, 159—168).—Binary 
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lead phosphate, PbH POQ,, is soluble in water to the extent of 0-0129 g. 
per litre, at 25°; its solubility in lactic acid solutions is always less 
than that of the tertiary lead phosphate. The amount of lead 
absorbed from lead chloride solution by bony material increases 
with the time of contact and with the pg value of the solution; 
with decalcified bone and kelp charcoal true adsorption takes place, 
but with crushed, and with ignited, bone, there is a displacement 
of calcium which is not equivalent to the amount of lead adsorbed. 
The chloride ion is unaffected. The deposition of lead in living 
bone-tissue is probably not strictly analogous to the absorption 
in the above experiments. ‘ 8. K. T. 


Ternary System Copper-Tin-Zinc. G. Tammann and M. 
HansEn (Z. anorg. Chem., 1924, 138, 137—161).—The complete 
equilibrium diagram has been constructed for all ternary alloys 
containing more than 60% of copper, and for the ternary alloys on 
the zinc side of the system containing 40—60% of copper. The 
constituents of alloys containing less than 35% of zinc resemble 
those of the binary copper-tin alloys, «, 8, and y series of ternary 
mixed crystals being formed. The solubility of tin in the « mixed 
crystals decreases with increasing zinc content. Alloys rich in 
copper, on cooling from the fused mass, deposit first « ternary 
mixed crystals. If sufficient tin and zinc are present, these undergo 
a peritectic reaction corresponding with the change «+liquid —>§; 
this change occurs at about 800° in the binary copper-tin alloys, 
and the temperature is little affected by small amounts of zinc, 
but is raised by larger quantities. Alloys containing less copper 
deposit first 8 crystals on cooling from the fused mass, and these 
may undergo a peritectic reaction corresponding with the change 
6+liquid—>y. The @ and y ternary mixed crystals both undergo 
eutectoid transformations in the solid state, corresponding with 
the changes (1) B—>a-+y, and (2) y—»>«+6. The former change 
occurs at about 580° and its temperature is little affected by increas- 
ing zine content. The latter change occurs at 520° in the binary 
copper-tin alloys, and its temperature is raised by the-addition of 
zinc, until, if sufficient zinc is present, the two reactions occur 
simultaneously, 8+-y—>a+6. The phase consists of the compound 
Cu,Sn and does not form mixed crystals. Alloys containing more 
than 35% of zinc and only small amounts of tin give rise to ternary 
6 and 8’ constituents resembling those of the copper-zine binary 
alloys, but the range of the ternary alloys, the constituents of which 
resemble those of the copper-tin system, is much the larger. The 
structure of the technically important alloys depends greatly on 
the exact conditions of cooling and heat treatment. + 4% 


Systems Cupric Sulphate—Potassium Sulphate—-Water, and 
Cupric Sulphate-Ammonium Sulphate-Water. R. M. Caven 
and T. C. MrrcuEety (J. Chem. Soc., 1924, 125, 1428—1431).—The 
equilibria for these systems have been investigated at 25°, 51°, and 
61°. The double salts CuSO,,M,S0,,6H,O (M = K or, NH,) are 
stable at all temperatures over a wide range of concentrations. 
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The solubility of each of the three simple salts is increased by addi- 
tions of the second component, up to the point at which the double 
salt separates. This indicates that the double molecules can exist 
at considerable concentrations in solution. S. B. 


Reported Transmutation of Mercury into Gold. F. Soppy 
(Nature, 1934, 114, 244—245). —Atomic disruption is not necessarily 
involved in the transmutation, which should also be effected by 
attaching an electron to the mercury nucleus. A. A. E. 


Phototropy of Mercury Compounds. T. Varanatu, A. J. 
Ram, and B.S. V. R. Rao.—(See ii, 644.) 


ment of Atoms in Calomel Crystals. C. Mavueuin. 
—(See ii, 588.) 


Solubility of Mercury Salts in Protein [Solutions]. S. 
REBELLO (Compt. rend. Soc. Biol., 1923, 88, 1331—1333; from 
Chem. Zenitr., 1924, i, 924).—Mercury, mercurous chloride, mercurous 
bromide, mercurous iodide, and mercuric oxide are increasingly 
soluble, whilst mercuric sulphide is insoluble, in protein solutions. 


G. W. R. 


Periodic Diffusion of Insoluble Mercury Salts in Gel 
Cultures. S. REBELLO (Compt. rend. Soc. Biol., 1923, 88, 1336— 
1338; from Chem. Zentr., 1924, i, 924; cf. preceding abstract).— 
Periodic formations, analogous to Liesegang rings, are given by 
insoluble mercury compounds in gel cultures containing ammonium 
sulphate and formaldehyde. G. W. R. 


Ternary Alloy System Aluminium-Cadmium-Zinc. N. F. 
BunaeEn (J. Chem. Soc., 1924, 125, 1642—1660).—The chief feature 
of the liquidus surface of the aluminium—cadmium-zinc alloys is a 
deep valley joining almost linearly the eutectics at 94-4% Zn and 
17-4% Zn in the zinc-aluminium and zinc-cadmium series, respec- 
tively; the temperature of the bottom of the valley falls from 380° 
to 268° as the cadmium replaces the zinc. The peritectic arrest 
line at 443° in the aluminium-zinc series occurs at 445° in the 
ternary alloys, whilst the line at 256°, representing the lower limit 
of stability of the compound Al,Zn,, is raised to 276° by addition 
of only 2% Cd to aluminium-zince alloys. There is some indication 
of the formation of a ternary eutectic melting at 268°, but its com- 
position could not be determined. Solid solutions are formed only 
in the cadmium and zinc corners of the space diagram and then 

‘only to a very limited extent. Rita FF 


Compounds of Aluminium, Chlorine, and Sulphur. 0. 
Rurr and H. Goita (Z. anorg. Chem., 1924, 138, 17—32).—- 
Aluminium chloride and sulphur chloride unite to form the com- 
pound AICI,,2S,Cl,, which will react with chlorine to form AICI,,SCI, 
and AICI,,SCl,. AICI,,28,Cl, combines with sulphur to form 
AICI],,28,Cl, and AICl,,28,Cl,, the first of which is also produced by 
the reduction of sulphur chloride by aluminium. These com- 
pounds are all red liquids which cannot be crystallised, and are 
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practically insoluble in sulphur chloride. AICI,,28,Cl, has d 1-784, 
corresponding with a molecular volume of 226. The compounds 
are all unstable on heating, whilst, on extraction with carbon 
disulphide, sulphur chloride is given up and solid residues of com- 
position AICI,,2S, or AICI,S, are left, in which the remaining sulphur 
is more firmly held. These residues react with water with liberation 
of sulphur, and, as hydrogen sulphide is not formed, it is concluded 
that the sulphur atoms are not directly attached to the aluminium. 
A similar compound, AICI],,38S, is formed by the reduction of sulphur 
chloride by excess of aluminium. These compounds are co-ordination 
compounds in which polythiochlorides are present (cf. this vol., ii, 
672). Their relative instability compared with the correspond- 
ing compounds of sulphur tetrachloride (A., 1905, ii, 22) is due to 
the relatively unsymmetrical dipolar character of the S:S:Cl, 
molecule compared with the symmetrical molecule of sulphur 
tetrachloride. W. H.-R. 


Non-existence of the Double Sulphate, MnK,(SQ,),.. G. 
Caroper and Cacuiott (Rend. Accad. Sci. Fis. Mat. Napoli, 


1924, [iii], 30, 62—65).—Fusion of a mixture of manganous sulphate 
(2 mols.) and potassium sulphate (1 mol.) yields the compound 
2MnSO,,K,S0,, corresponding with langbeinite, 2MgSO,,K,SO,. 
The same compound is formed, together with potassium sulphate, 
when the two sulphates are taken in equimolecular proportions. 
The compound, MnSO,,K,S0O,, described by Mallet (T., 1900, 77, 


216; 1902, 81, 1546) is, therefore, not formed under these con- 
ditions and its existence is doubtful (cf. Nacken, A., 1908, ii, 692). 


Thermal Dissociation of Manganese and Magnesium Car- 
bonates. W. Mancuor and L. Lorenz (Z. anorg. Chem., 1924, 
134, 297—-316).—The gaseous pressure of manganese carbonate and 
the re-absorption of carbon dioxide depend on the water content of the 
specimen. The process is reproducible only with equal water content 
and can be considered as being due to hydrolysis. All precipitated 
manganese carbonate contains water which is retained up to complete 
decomposition. A specimen of manganese spar (containing 12% 
of magnesium carbonate) gave much lower pressures than the 
artificial, but if moistened reacted similarly, although to a less 
extent. The values obtained are lower than those for magnesium 
carbonate. With the latter, a perceptible pressure is obtained at 
400°, and 1 atm. at 540°. This is in agreement with the value 
calculated from van’t Hoff’s equation, the heat of decomposition 
being taken as 60,863 cal., but is lower than that observed by 
Marc and Simek. No evidence was obtained with either manganese 
or magnesium for the existence of definite basic carbonates. 


Reaction between Permanganate and Arsenite in Alkaline 
Solution. F. Ferien and F. Werner (Z. anal. Chem., 1924, 64, 
302—322).—The reaction between potassium permanganate and 
arsenious oxide in alkaline solution proceeds to a definite end-point 
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according’ to the equation 3As,0,+4KMn0,=3As,0,+2K,0+ 
4MnO, only when there is a constant excess of permanganate. If 
the arsenite is in excess, the permanganate is reduced to manganous 
hydroxide in the complete absence of air; in the presence of air 
oxidation of the manganous hydroxide takes place with the form- 
ation of an indefinite mixture of oxides intermediate between 
MnO and MnO,. An excess of arsenite also results in a considerable 
adsorption of arsenious and arsenic acids by the precipitated 
manganese hydroxide, and the amount of arsenic acid formed does 
not correspond with the oxygen consumed by reduction of the 
permanganate. In Reichard’s method for the determination of 
manganese and lead peroxides involving oxidation of arsenious 
oxide in alkaline solution, the arsenite consumed is too high owing 
to the catalytic action of the lead and manganese hydroxides in 
promoting the oxidation of arsenious acid by the air. A. R. P. 


Search for Element Number 43. C. H. Bosanquer and 
T. C. ii, 651.) 


Electrolytic Theory of Corrosion. W. D. Bancrorr (J. 
Physical Chem., 1924, 28, 785—871).—A discussion of the evidence 
for the electrolytic theory of corrosion. A full bibliography is 
given. 8. B. 


Electrolytic Preparation of Pure Iron. E. DunME (Wiss. 
Veréff. Siemens-Konz., 1924, 3, 39—42).—The electrolyte consists 
of a cold saturated solution of ferrous chloride containing magnesium 
chloride and free acid equivalent to less than 0-01N. The anode 
may consist of steel or even cast iron. The cathode is rotated 
inside a stationary auxiliary cathode on which a small secondary 
alternating current (of which the negative component is greater 
than the positive) is superimposed. A porous earthenware U-tube 
is arranged round the cathode and a current of air is blown through 
. the tube. At the bottom of the cell a number of permanent 
magnets sealed into thin glass tubes serve to collect the particles of 
carbide and silicide that fall from the anode. With this apparatus, 
iron of more than 99-994°% purity may be prepared from material 
containing as much as 3% C, 1% Si, and 0-4% P. [Cf. B., 1924, 
789.] A. R. P. 


Iron-Silicon Alloys. P. Osrruorrer (Stahl wu. Hisen, 1924, 
44, 979). —From his own observations and those of others, the author 
expresses the opinion that the range of existence of the y-phase in 
iron-silicon alloys becomes smaller with increasing silicon content, 
and with alloys containing more than 5% Si disappears altogether. 
Further work is in progress to test this. A. R. P. 


Crystal Structure of Iron Pyrites. R. VON Narprorr.—(See 
ii, 652.) 


Water of Crystallisation of Complex Salts of Cobalt. A. 
and W. (Z. anorg. Chem., 1924, 138, 65—77).— 
The formation of definite hydrates of cobalt complex salts has been 


= 


INORGANIC CHEMISTRY. ii. 687 


investigated by keeping the salts over sulphuric acid solutions of 
known aqueous vapour pressure, and finding the compositions of 
the solid residues as the aqueous vapour pressure was altered. No 
definite hydrates are formed by chloropentamminecobaltic hexa- 
chloroiridate, hexamminecobaltic hexachloroiridate, aquopentam- 
minecobaltic hexachloroiridate, tricthylenediaminecobaltic hexa- 
chloroiridate, cis- or trans-hydroxyaquodiethylenediaminecobaltic 
hexachloroiridate. The hydrates previously assigned to these are 
in reality due to occluded or adsorbed moisture. Hexammine- 
cobaltic sulphate forms a pentahydrate which on exposure to air 
loses 1 mol. of water, and on further dehydration loses 3 more mols. 
Hexamminecobaltic chloride and sulphate, and triethylenediamine- 
cobaltic chloride and bromide form only trihydrates, whilst tri- 
ethylenediaminecobaltic iodide forms a monohydrate. Aquo- 
pentamminecobaltic sulphate forms a trihydrate which readily 
gives up 2:5 mols. of water. Carbonatotetramminecobaltic 
sulphate and diaquotetramminecobaltic sulphate both form 
trihydrates. trans-Dinitrotetramminecobaltic hexachloroiridate 
forms a trihydrate which loses 1-5 mols. of water on keeping over 
sulphuric acid, whilst 2 mols. of water are given off at 100°. cis- 
Dichlorodiethylenediaminecobaltic hexachloroiridate forms a tetra- 
hydrate, which, on dehydration, loses first 1 mol. and then a further 
3 mols. of water; the trans compound forms a monohydrate. Since 
the majority of the hexachloroiridates are anhydrous, it is assumed 
that when water of hydration is present, it exists within the complex 
cation, whilst in the hexammine compounds it is present a ea 


Methods of Dissolving Chromic Oxide. T. SaBaLITsCHKA 
and F. But (Z. anal. Chem., 1924, 64, 322—325).—Chromic oxide, 
especially after very strong ignition or in the form of chromite, is 
incompletely soluble in fused potassium pyrosulphate even after 
prolonged heating. In the qualitative analysis of substances 
containing chromic oxide with iron and aluminium oxides, it is 
preferable to fuse the substance with a mixture of 2 parts of sodium 
carbonate and 1 part of potassium nitrate for 10 min. The mass is 
dissolved in water and the insoluble residue fused with a 


Determination of the Degree of Complexity and Complex 
Formation in Chromium Salts. K.H. Gustavson (J. Amer. 
Leather Chem. Assoc., 1924, 19, 446—480).—The complex formation 
in solutions of chromium salts has been investigated by the method 
of Giinther-Schulze (A., 1922, ii, 504), using pure sodium permutite, 
and determining the chromium and alkali in the chromium permutite. 
The exchange of cations between various liquors proceeds rather 
uniformly, and for comparison of the absorption values of various 
chrome liquors a period of reaction of 10 to 12 hours is sufficient. 
On prolonged reaction hydrolysis of the chromium permutite may 
take place. The absorption of chromium by the permutite from 
chromium sulphate liquors increases with the concentration up to 
about 15 g. of chromic oxide per litre, and then decreases (cf. 
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Thomas, A., 1922, ii, 664), apparently owing to the formation of 
less reactive complexes. With chromium chloride solutions, the 
exchange increases steadily with the concentration, but the amount 
of chromium in the permutite is only about half that with sulphate 
solutions. The chromium exchange increases with the basicity in 
chromium sulphate solutions, but with chromium chloride it is 
almost independent of the basicity of the solution and tends to 
decrease with increasing basicity. Neutral sulphates retard the 
exchange from chromium sulphate liquors, and neutral chlorides 
exert a similar influence on chromium chloride solutions. Smaller 
amounts of sodium chloride or neutral sulphates increase the cation 
exchange from chromium chloride solutions, and the curve shows a 
maximum corresponding with the existence of double salts. Sodium 
nitrate has little retarding influence, but the exchange is enormously 
decreased by the presence of sodium acetate or formate. Violet 
modifications of chromium chloride and sulphate have a slightly 
higher exchange value than the green modifications in solutions of 
the same concentration and basicity. With chrome liquors of the 
same concentration, basicity, and neutral salt content, but pre- 
pared by different methods, the exchange value is a function of the 
precipitation figure (vol. of 0-1N-potassium hydroxide required). 
Sucrose and tannins depress the chromium exchange, owing to the 
formation of complex compounds, but “ tragasol ” produces only a 
slight effect due to the retarded diffusion of the chromium salt 
through the high viscosity of the “ tragasol.” The exchange values 


obtained with basic chromium chloride liquors and with neutral 
chromium sulphate indicate the predominance of a normal chromium 
cation in these solutions. In basic chromium sulphates a complex 
cation is present with a basicity of about 75%, three charges being 
associated with two atoms of chromium. R. B. 


Chromate Electrolysis without a Diaphragm. A. LoTTER- 
MOSER and H. WaLpE (Z. anorg. Chem., 1924, 134, 368—392).— 
Measurements of the efficiency of the conversion of chromate into 
dichromate were made using an iron wire cathode and platinum 
foil anode, diffusion of the denser dichromate solution being pre- 
vented either by a concentric cylindrical tube or by the use of two 
concentric beakers. The latter arrangement was the most satis- 
factory for discontinuous or continuous electrolysis. A buffer 
space between the anode and cathode regions similar to that 
obtained in the electrolysis of chromate with a diaphragm (A., 1923, 
ii, 736) was not observed. H. T. 


K and L Absorption and Emission Spectra of Tungsten. 
C. B. Crorutr.—(See ii, 581.) 


Electrolytic Preparation of Lower Tungsten Chlorides. 
O. CoLLENBERG and A. GuTHE (Z. anorg. Chem., 1924, 134, 317— 
326).—By treating alkali tungstate mixed with about 10% of alkali 
carbonate, the latter serving to give a porous finely divided form 
of hydrate which is readily soluble, with strong hydrochloric acid, a 
solution of sexavalent tungsten containing the complex anion, 


4 
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WO,Cl,’, was obtained. This solution, on electrolysis with a 
platinum cathode and current density D,—0-032, was reduced to 
the slightly soluble quinquevalent form, WOCI,’. Using a lead 
cathode and with D,=0-064, reduction to the tervalent form took 
place, the potassium salt, K,W.Cly, being isolated in the form of 
small, yellowish-green crystals. H. T. 


Passive Tin. R. SrerinueERz (Z. Elektrochem., 1924, 30, 279— 
286).—The relations between the polarising currents and the 
potentials assumed by tin electrodes in acid solutions furnish an 
experimental definition of passivity. This is attained, if at all, at 
potentials which vary with the nature and concentration of the 
acid. As the anodic polarisation of tin is increased, the current at 
first increases with the potential (measured against a 0-1N-calomel 
electrode), reaches a maximum at a “ critical potential” E,, above 
which the tin is said to be passive, and thereafter decreases. If 
these potentials are read while the current is passing, and the size of 
the electrode is limited to about 1 mm.?, they can be reproduced to 
about -++0-05 volt. In approximately 0-1N-solutions, hydrochloric 
acid gives a sharp maximum at +0-09 volt, hydrofluosilicic acid 
a rounded one at +0-45 volt. The values for sulphuric, hydro- 
bromic, and hydriodic acids are —0-05, —0-01, and —0-18, respec- 
tively. The graphs of #, against concentration are characteristic. 
They usually reach a minimum between C =0-1 and 0-2 and may 
then rise, e.g., to +0-20 in the case of sulphuric acid from C =0-65 
upwards. A critical potential is not found in the cases of nitric, 
iodic, perchloric, and acetic acids. Mixtures of hydrochloric and 
perchloric acids show a regular transition between the two charac- 
teristic curves. Rotation of the electrode in hydrochloric and 
sulphuric acids raises EF, and stannic acid is formed. Passive, as 
well as the active, tin is quantitatively dissolved in the stannous 
state. Therefore the above definition of passivity is not in accord- 
ance with that often adopted, e.g., by Schmidt (A., 1923, ii, 732). 
The brown coating observed by Goldschmidt and Eckardt (A., 1906, 
i, 825) is not a necessary concomitant of this kind of eT . 

E. B. R. P. 


Behaviour of Titanic Acid towards Hydrochloric Acid. 
A. M. Mortey and J. K. Woop (J. Chem. Soc., 1924, 125, 1626— 
1636).—The solubility in hydrochloric acid of «-titanic acid, pre- 
pared by addition of ammonia to titanium tetrachloride at 25°, 
first increases with the concentration of the hydrochloric acid to a 
maximum of about 11 millimols. per litre in 0-1N-acid, then falls 
to a minimum of about 1 millimol. per litre in 0-2N-acid. This 
behaviour corresponds with the gradual peptisation of the titanic 
acid, followed by a rapid salting out of the colloid; further increase 
of the concentration of the hydrochloric acid results in a true 
solution of the titanic acid and the solubility then increases regularly 
with the normality of the acid. @-Titanic acid, prepared by the action 
of ammonia on titanium tetrachloride at 100°, behaves in a very 
similar manner, but is much less soluble. The maximum colloidal 
solubility occurs in 0-5N-hydrochloric acid and the minimum in 
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1-5N-acid, showing that the particles of the 8-acid are much more 
complex than those of the «-acid. With increasing age of solution, 
the amount of «-titanic acid retained both in colloidal and in true 
Solution slowly decreases, whereas the solubility of the B-acid slowly 
increases with age. The results of the research in general show 
that titanium hydroxide is amphoteric and behaves in a similar 
way to stannic hydroxide towards acids (cf. Collins and Wood, T., 
1922, 121, 441). A.R. P. 


Mass Spectra of Zirconium and some Other Elements. 
F. W. Aston.—(See ii, 649.) 


Atomic Weight of Zirconium. F. P. VenasBiz and J. M. BELL 
(J. Amer. Chem. Soc., 1924, 46, 1833—1834).—Anomalies in the 
authors’ investigations on the atomic weight of zirconium (A., 1907, 
ii, 479) are now explained by the presence of hafnium as an impurity 
in the materials they employed. . S. B. 


Adsorption by Zirconium Oxide Gels. III. Hydrogen 
Peroxide, Hydrochloric Acid, and Perchloric Acid. E. 
WEDEKIND and H. Wirxz.—(See ii, 594.) 


Revision of the Atomic Weight of Germanium. I. 
Analysis of Germanium Tetrachloride. G. P. BaxrEr and 
W. C. Cooprr, jun. (Proc. Amer. Acad. Arts Sci., 1924, 59, 235— 
255).—Germanium was extracted from zinc oxide residues by 
solution in hydrochloric acid, precipitation as sulphide, roasting, 
and reduction with hydrogen. The crude metal, containing arsenic 
as the principal impurity, was converted into the tetrachloride, which 
was separated from arsenic trichloride by fractional distillation in a 
vacuum. The atomic weight of germanium so obtained, 72°60, is 
compatible with Aston’s observations on the relative abundance of 
the isotopes 74, 72, and 70. CHEMICAL ABSTRACTS. 


Dielectric Constant of Germanium Tetrachloride. M. E. 
Lear (J. Physical Chem., 1924, 28, 889—890).—The dielectric con- 
stant of germanium tetrachloride has been determined by Drude’s 
method to be 2-65 at 30°. S. B. 


Partition of a Metal between Two Liquid Metallic Phases. 
G. Tammann and P. ScHarmerstEeR (Z. anorg. Chem., 1924, 138, 
219—232).—The partition coefficients determined by Wright 
(A., 1893, ii, 15, 415, 522; 1894, ii, 419) are reviewed and some 
new determinations described. If the dissolved metal forms no 
compounds with either of the liquid phases, the partition coefficient 
is of the order 1, and this may sometimes also be the case if a 
compound is formed with one of the liquid phases only. In the 
partition of antimony between liquid zinc—lead, zinc—bismuth, and 
aluminium-—lead, the following partition coefficients have been 
determined: 535°, [Sb]z,:[Sb]pp=1-28; 550°, [Sb]z, : [Sb]ni= 
0-66; 725°, [Sb]a,:[Sblpp»—2-22. In these cases, compounds 
Sb,Zn, and SbAl are formed but no compounds with lead or bismuth. 
The partition coefficient of antimony between any two of the above 
metals is of the same order as the ratio of the solubilities of the 
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compound Sb,Zn, (or SbAl) in the two liquid metals concerned, and 
these solubility curves have been determined, In general, however, 
if a compound is formed with one liquid phase only, a high partition 
coefficient is obtained, the dissolved metal going largely into the 
liquid with which it forms a compound. Examples of this type for 
which the partition coefficients have been determined are the 

artition of silver between zinc-lead, zinc—bismuth, aluminium— 
ead, aluminium-—bismuth, zinc-thallium, and aluminium-—thallium ; 
of gold between zinc-bismuth, aluminium—bismuth, and zinc- 
thallium ; of copper between zinc—lead, zinc—bismuth, aluminium-— 
lead, and aluminium-bismuth. The partition coefficient of silver 
between zinc and lead varies greatly with the temperature, being 
of the order 300 at 540°, but only 5 at 750°, indicating the import- 
ance of a low temperature in the desilverisation of lead (Parkes’ 
process). When the dissolved metal forms compounds with both 
liquid phases, the partition coefficient may be of the order 1 as in 
the partition of magnesium between aluminium—lead or aluminium— 
bismuth, or the coefficient may have a high value as in the partition 
of gold between zinc-lead or aluminium-—lead, where the gold goes 
largely to the zinc and aluminium respectively. In many cases, the 
coefficient also varies with the concentration of the —s — 

. H-R. 


Bivalent Bismuth. II. E. Nevsszr (Z. anorg. Chem., 1924, 
138, 180—188).—The heat evolved in the reaction between hydro- 
chloric acid and the so-called bismuth suboxide (this vol., ii, 559) 


has been measured, as well as the solubility of the latter in aqueous 
sodium hydroxide solution, and the specific magnetic susceptibility. 
In all three cases, the numerical values are indistinguishable from 
those given by a mixture of 1 mol. of bismuth trioxide and 1 atom of 
metallic bismuth, indicating that the so-called compounds of 
bivalent bismuth have no real existence. W. H.-R. 


Sensitiveness of Gold Hydrosol to Ammonia. P. A. 
THIESSEN (Z. anorg. Chem., 1924, 134, 357—367).—The sensitivity 
of phosphor-gold hydrosol (Auy) to ammonia is shown to be due to 
the presence of unreduced gold compounds in the sol. Ethereal 
solutions of gold salts which are the most sensitive are only with 
difficulty reduced by phosphorus and subsequent treatment with 
other reducing agents, ¢.g., hydrazine considerably reduces the 
sensitiveness. The colour of the hydrosol depends on the amount 
of unreduced compounds present. With large amounts, it is blue 
(cf. purple of Cassius) and with small amounts red. From the blue 
sol, electrolytes, e.g., sodium chloride, precipitate a gel consisting 
of a mixture of gold and gold oxide; ammonia, on the other hand, 
precipitates a mixture of gold and gold fulminate, the latter forming 
the active coagulating agent. H. T. 


Composition of some Colloidal Gold Solutions. P. A. 
TuiEssEN (Z. anorg. Chem., 1924, 134, 393—408).—The red hydrosol 
produced by the reduction of alkaline gold solutions with formal- 
dehyde is free from any oxidation products of gold, the ultramicrons 
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consisting of pure metal; the blue hydrosol produced by partial 
reduction is a mixture, the ultramicrons containing gold and gold 
oxide. Contrary to the conclusions of Pauli (A., 1921, ii, 246), 
there is no evidence for the existence of compounds between gold 
and water in the coagulates of these sols, the water which is given 
off at temperatures up to 600° being mechanically held. Since the 
blue hydrosol has a different actual composition and space configura- 
ation from that of gold sol, the optical phenomena observed by 
‘Steubing (A., 1908, ii, 600) are not in disagreement with the theory 
of Mie (Ann. Physik, 1908, [iv], 25, 377). H. T. 


Anodic Oxidation of Gold. II. Properties of Auric 
Sulphate. fF. Jisa and H. JevineK (Z. Elektrochem., 1924, 30, 
286—289).—The solubility of auric hydroxide in sulphuric acid of 
various concentrations has been further investigated (cf. Jirsa and 
Buryanek, A., 1923, ii, 80, 173). The potentials of the electrode 
reaction Au==Au*™ were determined. Auric hydroxide, produced 
by anodic corrosion as previously described, was dissolved in hot 
concentrated sulphuric acid. The solubility of the auric hydroxide 
produced by the hydrolysis of such solutions varies from 0-063 to 
0-000016 g.-at. of gold per litre as the concentration of the sulphuric 
acid varies from 18-7 to 0-53N (¢=18° to 19°). From the results 
with the more dilute acid, the solubility product, [Au"*][(OH’ = 
9-0x 10746, The potential of a gold electrode in N-sulphuric acid 
containing 0-00003 g.-at. of gold against a hydrogen electrode in the 
same acid is 1-311 volts; hence 9H, for Au==Au"™ is +1-39 volts. 
This value may be used to calculate E; in solutions of known gold 
concentration up to about 12N-acid; above this concentration, the 
calculated values are lower than the experimental, probably since 
an interposed solution of potassium sulphate no longer nullifies the 
diffusion potentials. The potentials of concentration chains of 
auric ions in the same sulphuric acid solutions were measured, and 
agreed well with those*calculated on the assumption of tervalent 
gold. E. B. R. P. 


Mineralogical Chemistry. 


Stony Meteorite from Anthony Harper County, Kansas, 
and a Recently Found Meteoric Iron from Mejillones, Chili. 
G. P. Merriwyt (Proc. Nat. Acad. Sci., 1924, 10, 306—312).—The 
Kansas meteorite belongs to the group of grey chondrites and con- 
tains 20-9% of metallic constituent distributed in granules and 
threads throughout a stony matrix which consists essentially of 
ferrous and magnesium silicates. The Mejillones iron contains Fe 
93-4%, Ni 5-8%, and Co 0-46%, and is almost identical in composi- 
tion with the meteoric iron from Alpine, Texas (Proc. U.S. Nat. 
Mus., 1922, 61, [4)). 8. 8. 
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Meteoric Iron from Four Corners, San Juan County, New 
Mexico. G. P. Merrit (Proc. Nat. Acad. Sci., 1924, 10, 312— 
318).—This large meteorite, weighing 25 kg., is a granular octahedral 
nickel-iron (Fe = 89-39%, Ni = 9-6%, Co = 0-59%%) with enclosures 
of angular fragments of silicates in which olivine, pyroxene, and 
felspar were found. The structure is unusual, but resembles that 
of the coprapo meteorite examined by Meunier (Meteorites, Fremy’s 
*« Encyclopédie Chimique,” 1884, 152). 8. 8. 


Meteoric Iron from the Desert of Adrar in Morocco (Maure- 
tania). A. Lacroix (Compt. rend., 1924, 179, 309—313).—The 
meteoric iron constitutes a new type of siderite with a silicate content 
of about 20%. The metallic fraction contains Fe, 91-41; Ni, 4-45; 
Co, 0:25; Mn, 0-04; Cu, trace; S, 3-77; P, 0-08%, representing 
nickel-iron=89-03, pyrrhotite=10-38, and schreibersite—0-59, the 
nickel-iron containing Fe, 94-7; Ni, 4:97; Co, 0-28; Mn, 0-04; and 
Cu, trace. The silicate fraction contains SiO,, 53-96; Al,O,, 2-56; 
FeO, 16-58; MnO, 0-51; MgO, 23-97; CaO, 1-84; Na,O, 0-43; 
K,0, 0-15, representing felspars (not identified) = =§-7, hypers- 
thene=86-8, and peridote=4:5. The whole conforms to the 
measured d 5-28. A. E. M. 


Kempite, a New eX Mineralfrom California. A.F. 
Rogers (Amer. J. Sci., 1924, [v], 8, 145—150).—This was found as 
small, emerald-green crystals with pyrochroite, hausmannite, 
rhodochrosite, etc., in a large boulder of manganese ore near San 
José, California. The crystals are orthorhombic (a:b: c=0-677: 
1: 0-747); hardness 33, d 2-94; n(a)—1-684, n(8)—1-695, n(y)= 
1-698. The mineral is soluble in hydrochloric acid with evolution 
of chlorine. Three partial analyses on small amounts of material 
gave (insoluble deducted) : 

Mn. Cl. H,0. 0. Total. 
50°59 16°41 11°60 [21°40] 100-00 


This agrees with the formula Mn,Cl,0,,3H,0. No other known 
mineral has the composition of a manganese oxychloride. 
J.S. 


New Minerals. A. ScHWANTKE (Forsch. Min. Krist. Petr., 
1923, 8, 90—100; from Chem. Zenir., 1924, i, 1349).—Physical and 
chemical data are given for new minerals discovered or described 
during the preceding year. G. W. R. 


Sodium Cycle and Modern Geo-chemical Problems. J. H. 
GoopcHILp (Chem. News, 1924, 129, 155—156.) 


Synthesis of Minerals. P. Nicat1.—(See ii, 680.) 
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Analytical Chemistry. 


Micro Melting-point Apparatus. J. F. (Ind. 
Eng. Chem., 1924, 16, 854—855).—An apparatus for the determina- 
tion of the m. p. of minute quantities of crystalline substances 
melting at temperatures up to 400° consists of a heating unit andan 
object unit. The former, which is electrically heated, is connected 
to the latter by a horizontal conducting plate. The provision of an 
air chamber below the conductor and the covering of the brass 
container with asbestos board permit the crystals under examination 
to be melted on an object slide and viewed through a microscope. 
Temperature lag effects are avoided by slow heating. C. I. 


Gravimetric Microchemical Technique. L. Drenzs (J. Biol. 
Chem., 1924, 61, 73—76).—The difficulties attendant on the use of 
a micro-filter in micro-gravimetric analysis may be avoided by 
carrying out the precipitation and washings in a small weigh 
centrifuge tube of special design. C. R. H. 


Capillary Analysis. R. Duprisay (Chim. et Ind., May,'1924 
[special number], 121—124). 


Modification Facilitating the Use of a Lunge Nitrometer 
and allowing its General Application. G. Riviire and G. 
PicuarD (Bull. Soc. chim., 1924, [iv], 35, 901—902).—By means 
of a 3-way stopcock and bulb (60—70 c.c.) fitted below the graduated 
portion of a Lunge nitrometer it is possible, before taking the 
reading, to remove the mixture of sulphuric acid and mercuric 
sulphate which is formed during the volumetric determination of a 
nitrate without any loss of gas or entry of air. Similarly, illuminat- 
ing gas may be analysed by the successive absorption of carbon 
dioxide, oxygen, ethylenic hydrocarbons, and carbon monoxide, 
the absorbent being removed after each measurement. 


J. W. 


Apparatus for Measuring the Volume of Gas Evolved from 
a Reaction. G. P. Pamri (Compt. rend. Soc. Biol., 1923, 88, 
924—925; from Chem. Zentr., 1924, i, 1239)—An apparatus 
adapted for use with a constant-temperature bath for measuring the 
volume of gas evolved on adding a reagent to a substance. 
G. W. R. 


- Turbidimetric Determination of Precipitates. P. L. Hin- 
BARD (Ind. Eng. Chem., 1924, 16, 804—805).—A modified colori- 
meter is described which affords a rapid means for the determination 
of any ion which will give a colourless granular precipitate, by 
measurement of turbidity. The instrument requires calibration 
for each precipitate and the conditions of precipitation must be 
standardised, the accuracy obtainable being 5—10%. [Cf. B., 
1924, 813.] C. 1. 
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Platinised Alundum Cathodes in Electroanalysis. W. G. 
France and T. 8. Ecxerr (Ind. Eng. Chem., 1924, 16, 802—803).— 
Platinised alundum is not a satisfactory substitute for platinum 
gauze as cathode in the determination of metals by electrodeposition. 
[Cf. B., 1924, 813.] C. 


Rapid Electrolytic Analysis in an Apparatus with a Rotatory 
Anode. Bertiavux (Bull. Soc. chim., 1924, [iv], 35, 1030—1039). 
—The analysis is carried out in a cell in which a_ perforated, 
cylindrical anode of platinum-iridium alloy is rotated within a fixed 
cathode of similar shape and material. 8. K. T. 


New Methods of Volumetric Analysis. VI. K. JELLINEK 
and W. Ktun (Z. anorg. Chem., 1924, 138, 81—103).—Prussian 
blue, in the form of mixed saturated solutions of ferric chloride and 
potassium ferrocyanide, is a suitable indicator for the titration of 
an acid by an alkali, Fe,™[Fe"(CN),|,+12KOH=3K,Fe(CN),+ 
4Fe(OH),. The most accurate results are obtained if the acid 
solution is heated to about 60° before the alkali is added. Stannous 
chloride or alkali sulphite may be determined by titration with a 
standard solution of hydrogen peroxide, using starch and potassium 
iodide as an indicator, together with a few drops of solutions of 
ferrous ammonium sulphate and cupric sulphate to accelerate the 
reaction between the hydrogen peroxide and the starch iodide. 
Stannous chloride may also be titrated with hydrogen peroxide or 
ferric chloride, using ferric thiocyanate as an indicator. Boiling 
acidified potassium dichromate solution may be titrated with thio- 
sulphate solution using methylene-blue as an indicator :—K,Cr,0,+- 
= K,S0, + Cr(SO,), + 3Na,8,0, + 3Na,80,+ 
7H,O. The dichromate solution should be heated to about 60°, 
and the thiosulphate added quickly until the yellow colour is very 
faint; the solution is then heated to boiling, the methylene-blue 
added, and the titration completed. This reaction may be used as 
the basis of a “‘ chromimetry,” and reducing agents such as sodium 
sulphide may be determined by oxidation by excess of the di- 
chromate, and the unchanged dichromate then titrated with thio- 
sulphate. Sodium arsenite in slightly acid solution may be 
determined by titration with sodium hypochlorite, using starch and 
potassium iodide as an indicator :—NaOCl-+Na,AsO,=NaCl+- 
Na,AsO,. The hypochlorite is added to the arsenite solution at 
about 40°. This reaction may be used to determine powerful 
oxidising agents such as dichromate and permanganate, by allow- 
ing the latter to oxidise excess of arsenite solution. W. H.-R. 


New Methods of Volumetric Analysis. VII. K. JELLINEK 
and W. Kiun (Z. anorg. Chem., 1924, 138, 109—134).—Potassium 
permanganate is a very satisfactory indicator for the titration of 
solutions of zinc salts by means of potassium ferrocyanide in the 
presence of ammonium chloride, and in slightly acid solution; 
the pink colour disappears as soon as the ferrocyanide is in excess, 
owing to oxidation to ferricyanide. Small quantities of copper 
do not interfere. Zinc and manganese in boiling solution may be 
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titrated with standard sodium sulphide solution, phenolphthalein 
being used as an indicator. The quantity of sulphide solution 
required is a constant excess of 8-0% in the case of zinc, and 
6-0% in the case of manganese. Aluminium or lead in solution 
may be determined by titration with disodium hydrogen phosphate 
with methyl-red as an indicator: 9Na,HPO,+2Al,(SO,),= 
2Al,(HPO,),,3Na,HPO,+6Na,S0,; 
3Pb(HPO,),Na,HPO,-+-6NaNOy. The solutions are, however, best 
standardised empirically as the amount of phosphate used is slightly 
in excess of that demanded by the equations. Using methyl-red 
as an indicator, lead may be determined by titration with disodium 
hydrogen arsenate or trisodium arsenate; (i) Pb(NO;).+-Na,HAsO, 
= Pb(HAsO,)+2NaN0O,; (ii) 
6NaNO,. In the second reaction, the amount of arsenate used in 
the titration is always 1-2°% less than that demanded by the equation. 
Mercuric chloride is so slightly dissociated that, if sodium chloride 
solution is added to a mercuric salt solution containing a drop of 
silver nitrate, precipitation of silver chloride occurs until nearly 
all the mercuric salt is converted into undissociated chloride. It 
is not, however, possible to develop a quantitative method based 


on this reaction, or in the similar cases of mercuric and zinc cyanides. 
W. H.-R. 


Determination of the Hydrogen-ion Concentrations of 
Acid Solutions with the Aid of the Glass Electrode. A. L. von 
StreiaeR (Z. Elektrochem., 1924, 30, 259—263).—A continuation 
of the work of Haber and Klemensiewicz (A., 1909, ii, 785) and 
Hughes (A., 1923, ii, 114). The electrodes of thin glass were 
formed in steam containing hydrogen chloride and kept in the 
acid solutions used, i.e., hydrochloric acid and Sérensen citrate 
standards of py about 1 to 5. The potentials across these were 
measured with the binant electrometer. The mean difference 
between the readings of the electrode in solutions of pg 1-07 and 
4-94 against a saturated potassium chloride-calomel electrode was 
0-2174 volt, agreeing to about 1% with the calculated difference. 
With the aid of the electrode thus calibrated, the py values of 
other citrate and hydrochloric acid solutions were found and agreed 
to about 1% with those found by the hydrogen ae a 

. B.R. P. 


Determination and Value of zy) in Electrometric Measure- 
ments of Hydrogen-ion Concentrations. S. P. L. SérENsEN 
and K. Linperstrém-Lanea (Compt. rend. Trav. Lab. Carlsberg, 
1924, 15, [6], 1—40).—Detailed proposals for the standardisation of 
the method accord in the main with those of Clark. The N- or 
3°5N-potassium chloride-calomel electrode is recommended as 
the standard, several such electrodes being frequently compared 
with each other and with a hydrogen electrode with electrode 
liquid 0-01N-hydrogen chloride and 0-09N-potassium chloride. 
Bjerrum’s extrapolation method is recommended for the, elimin- 
ation of the diffusion potential. The importance of distinguishing 
between concentration and activity is emphasised and the 
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terms Qg, pag, and az, are proposed for the quantities on the 
Lewis—Bjerrum activity theory corresponding with Cy, Py, and zo, 
respectively. The standard value of the H.M.F. of the cell 
Hg|HgCl,0-1N-KCl|N-H’*|H,,Pt has been redeterminedand calculated 
by the ordinary conductivity method to be z, at 18°, 0-3380 volt, 
and by the activity method to be az, at 18°, 0-3357 volt (the elec- 
trode liquid in this case having N-activity of hydrogen a7 ‘ 


Titrimetric Determination of Hydrogen-ion Concentrations. 
C. Riscu (Biochem. Z., 1924, 148, 147—149).—A simple method 
for determining py between 8 and 9 (e.g., in sea-water) involves 
matching the colour given by the test solution with phenolphthalein 
with that of distilled water to which a measured volume of 0-01N- 
potassium permanganate is added. Curves are given from which 
the pg may be read directly. J. 


Detection of Bromide and Iodide Ions in the presence of 
other Ions giving Precipitates with Silver Nitrate. G. P. 
PamFiL and M. WonnEscH (Z. anorg. Chem., 1924, 138, 199—204 ; 
cf. Pamfil, this vol., ii, 497).—Bromide or iodide solutions give a 
precipitate when added to a solution of silver chloride and hexa- 
methylenetetramine containing just sufficient ammonia to give a 
clear solution. A similar solution of silver bromide gives a pre- 
cipitate with iodides only. These reactions are very sensitive, and 
are not affected by the presence of other ions giving precipitates 
with silver nitrate, with the exception of the cyanide ion. 


W. H.-R. 


Microchemical Determination of Perchlorate. A. PAMFILOV 
and W. Jorinov (Chem.-Ztg., 1924, 48, 541).—Perchlorate in the 
presence of chlorate and chloride may be detected as follows: 
a few drops of the solution are neutralised with solid sodium hydrogen 
carbonate and, after addition of a few small crystals of rubidium 
chloride, evaporated to dryness on the object glass of a microscope. 
The residue is dissolved in a drop or two of very dilute perman- 
ganate solution and the liquid is evaporated until a crust forms 
at the edges. The formation of rose-coloured mixed crystals -of 
rubidium perchlorate and permanganate may be observed if only 
0:1% of perchlorate was present in the original solution. With 
practice the process may be used to give approximate Ss 5 ae 
results. 


Determination of Sulphurous Acid, Thiosulphate, and 
Sulphide by means of Permanganate. I.M. Kouiruorr (Pharm. 
Weekblad, 1924, 61, 841—846).—In each case, the oxidation to 
sulphate is complete only when considerable excess of perman- 
ganate is used in strongly alkaline solution; after 2 minutes the 
excess is determined iodometrically. In neutral or acid solution, 
the oxidation is incomplete, even after keeping 24 hours with a large 
excess of permanganate. | 8. I. L. 
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Distillation Method of Separati Selenium from 
Tellurium. LENHER and D. P. (Ind. Eng. Chem., 1924, 
46, 837—-838).—A working procedure is given for the separation 
of selenium from tellurium by distillation from a sulphuric acid 
solution with a current of gaseous hydrogen chloride in which 
selenium chloride is volatile. The condenser connexion should 
be very close to the top of the distilling flask through which the 
gas inlet tube is fused, otherwise selenium tetrachloride will con- 
dense in the intervening portion. The distillate is collected in 
water and elementary selenium precipitated by passage of sulphur 
dioxide. The tellurium in the residue is determined by the 
method of Lenher and Homberger. Accurate results are obtained 
with mixtures of the two elements in any proportions. CC. I. 


Determination and Separation of Rare Metals from Other 
Metals. IV. Volumetric Determination of Tellurium and 
its Gravimetric Separation from Selenium. L. MosEr and 
R. Mrxscu (Monatsh., 1924, 44, 349—363).—Tellurium as tellurous 
acid may be determined volumetrically with stannous chloride by 
a modification of Brauner’s method (ibid., 1890, 14, 526), 
the reduction being conducted in an atmosphere of carbon dioxide. 
A volumetric method is described, depending on the oxidation of 
tellurous acid with potassium dichromate in neutral solution. 
Tellurous acid cannot be determined by oxidation with potassium 
permanganate in acidified solutions, but accurate results may be 
obtained in alkaline solution by cooling to 8—10° after the oxid- 
ation and slowly acidifying, with continuous stirring, with dilute 
sulphuric acid. Excess of 0-1N-oxalic acid solution is then added 
and after warming to 50° the excess is titrated with permanganate. 
Satisfactory results are also obtained in alkaline solution in the 
presence of sodium chloride (cf. Gooch and Peters, A., 1900, ii, 45). 
Reduction of tellurous acid with titanous chloride gives unsatis- 
factory results, owing to the formation of hydrogen telluride, and 
titration with acidified potassium bromate, sodium iodate, and 
alkaline hydrogen peroxide were also untrustworthy. Telluric 
acid may be determined iodometrically by reduction with either 
hydrobromic acid or hydrochloric acid (cf. A., 1904, ii, 613) in the 
apparatus previously described for selenious acid (A., 1918, ii, 451), 
air being excluded by a stream of carbon dioxide. Simultaneous 
reduction with hydrazine hydrochloride and sulphurous acid 
(Gutbier and Huber, A., 1914, ii, 575) and precipitation as tellurium 
dioxide (Browning and Flint, A., 1909, ii, 934) are the best. gravi- 
metric methods for determining tellurium. Of the known methods 
for the gravimetric separation of tellurium and selenium, Browning 
and Flint’s method (precipitation of tellurium dioxide by hydrolysis 
in very weak acetic acid solution) was found to be the most satis- 
factory. A new method of separation is described based on the 
different behaviour of selenious and tellurous acids towards hydr- 
iodic acid. The selenious acid is reduced and elementary selenium 
precipitated, whilst the tellurium remains in solution as the double 
salt, 2KI,TeI,,2H,0. To prevent the formation of colloidal 
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selenium, which absorbs iodine, the solution is added gradually 
to the boiling potassium iodide solution, the selenium then collecting 
at the bottom of the flask in a crystalline form. R. B 


Determination of Nitrogen in the Wet Combustion Method 
for Carbon. A. K.AnpERsoN and H.S.Scuutts (J. Biol. Chem., 
1924, 61, 57—-61).—The wet combustion method of Gortner (A., 
1917, i, 311) has been extended to the determination of nitrogen 
by making the solution alkaline after the digestion with sulphuric 
acid and potassium dichromate and then proceeding as in an 
ordinary Kjeldahl determination. In presence of chloride the 
method gives low results, so that hydrochloric acid must be removed 
by aération in presence of hot sulphuric acid before the addition 
of the dichromate. C. R. H. 


Use of Permutite in Separating and Determining Ammonia 
in Urine. A. Kors (Chem.-Zig., 1924, 48, 557).—One c.c. of 
urine is shaken for a short time with 2 g. of moistened, finely granular 
permutite free from slimy material. Water is added and the per- 
mutite, which then contains all the ammonia in the urine, is washed 
several times by decantation. Five c.c. of 10° sodium hydroxide 
solution are added followed by 10 c.c. of Nessler’s reagent, and the 
colour of an aliquot part of the liquid is compared with a standard 
ammonia solution under the usual conditions (cf. Folin and Bell, 
A., 1917, ii, 268). A. R. P. 


Determination of Ammonia by means of Sodium Hypo- 
bromite. M. B. Donaup (Analyst, 1924, 49, 375—378).—The 
most accurate method (-+0-1%) is a modification of that of Artmann 
and Skrabal (A., 1907, ii, 196). The ammonium salt solution 
is slowly added to the sodium hypobromite solution, shaken, kept 
for 5 minutes, acidified with hydrochloric acid, and an aqueous 
solution of potassium iodide added. The solution is diluted to 
250 c.c., and the iodine titrated with thiosulphate. D. G. H. 


Determination of Nitrate by the Method of Grandval and 
Lajoux. K. ScuErinea (Pharm. Weekblad, 1924, 61, 995—998).— 
Traces of acid in presence of organic material cause decomposition 
of the nitrate, hence an alkaline solution is preferred. The phenolsul- 
phonic acid should be not more than a week and not less than 24 
hours old. If chlorides are present, an amount of sodium chloride 
equivalent to the amount found in the sample should be added to 
the standard ; results very much more accurate than those obtained 
by Frederick (A., 1919, ii, 371) are obtained in this way. The 
green colour obtained with freshly prepared phenolsulphonic acid 
appears to be due to the action of chloride and nitrate together 
on phenol still uncombined. For a large number of routine deter- 
minations, Massink’s modification of Frederick’s method (‘‘ Het 
Water,”’ 1919) is most suitable. 8. I. L. 


Simple and Double Orthophosphates. II. Applications 
to Analyses. TRAvERS and (MLLE.) PErRRon (Ann. Chim., 1924, 
[x], 2, 483—70).—Phosphoric acid may be determined accurately 
by precipitation with magnesium chloride in a neutral solution 
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containing ammonium salts, ammonia being added after the pre- 
cipitation, but if the magnesium chloride is added to a strongly 
ammoniacal phosphate solution, some normal magnesium phos- 
phate is formed, and the mixture should be boiled in order to con- 
vert this into magnesium ammonium phosphate. About twice 
the theoretical amount of magnesium chloride is sufficient, even 
in the presence of ammonium citrate. The precipitate is best 
titrated with hydrochloric acid, using methyl-orange or methyl-red 
as indicator. In the determination of magnesium, the formation 
of normal magnesium phosphate is avoided by precipitating with 
diammonium hydrogen phosphate and then adding ammonia. 

The solubility of calcium phosphate in solutions of ammonium 
citrate is not due to the formation of a double phosphate as sug- 
gested by Herzfeld and Feuerlein (A., 1881, 940), but to the form- 
ation of calcium citrate by double decomposition (cf. Grupe and 
Tollens, A., 1880, 825). The precipitation of zinc ammonium 
phosphate in neutral solution is suitable for the determination of 
both zinc and phosphoric acid, unless the latter has been separated 
in the form of phosphomolybdate. Phosphoric acid may be deter- 
mined in the presence of beryllium by fusing the solid with fusion 
mixture, boiling with water, and filtering; the phosphoric acid 
remains in the filtrate. In the absence of aluminium, beryllium 
may be precipitated as beryllium ammonium phosphate by adding 
a large excess of diammonium hydrogen phosphate to a neutral 
solution, and then adding ammonia. Aluminium may be pre- 


cipitated as phosphate by the addition of twice the theoretical 
amount of disodium hydrogen phosphate to a faintly acid solution, 
the resulting mixture being made exactly neutral to methyl-orange. 
Aluminium may be separated from phosphoric acid by making 
the solution alkaline with sodium hydroxide, and precipitating 
the phosphoric acid as normal barium phosphate. (Cf. > “~s 4 7.) 


Modification of Molybdic Acid Method for Determination 
of Inorganic Phosphorus in Serum. S.R. Benepicr and R.C. 
Tues (J. Biol. Chem., 1924, 61, 63—66).—By certain changes in 
the preparation of the reagent and by heating during colour pro- 
duction, the intensity of the colour obtained in the modification 
by Briggs (A., 1922, ii, 718) of the method of Bell and Doisy (A., 
1920, ii, 769) for the determination of phosphorus in blood is con- 
siderably increased and the colour is more stable. C. R. H. 


‘*Lead Method "’ of Separating Phosphoric Acid in Qualita- 
tive Analysis. D. Bavarev and M. DotscuEwa (Z. anorg. Chem., 
1924, 138, 79—80).—In the authors’ method (A., 1922, ii, 525) 
for the separation of phosphoric acid by means of lead nitrate, 
the acetic acid used in the separation may be oxidised by the nitrate 
or nitric acid, with the formation of organic acids of which the 
sodium salts are sparingly soluble in ammoniacal solution. Lead 
acetate is now used in place of lead nitrate; no indicator need 
then be added in order to adjust the hydrogen-ion ee. 
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Determination of Carbonates in Highly Coloured Liquids. 
H. B. Dunnicuirr (Analyst, 1924, 49, 426—428).—The liquid, 
followed by sulphuric acid and a small proportion of ‘ paroleine,”’ 
is introduced through a nitrometer into a bulb placed in a water- 
bath and connected at its opposite end by pressure tubing with a 
mercury reservoir. The evolved carbon dioxide is passed up into 
the nitrometer, its volume read, and the weight of carbonate per 
100 c.c. of liquid calculated from the formula K(V—v)(P—B—c)/ 
(273+-T), where V is the volume in c.c. of gas, v the correction for 
dissolved air, P the observed pressure, B the water-vapour pressure 
at the laboratory temperature 7'°, c the correction for temperature 
of mercury column, and K is 0-006846. [Cf. B., Oct.] mn 

G. H. 


Determination of Carbonyl Chloride in Gas Mixtures. G. 
Brepic and A. voN GOLDENBERG (Gas- wu. Wasserfach, 1924, 67, 
490—491).—Gas mixtures containing hydrogen chloride, carbonyl 
chloride, and carbon dioxide are first shaken with a little water 
(to absorb the hydrogen chloride) and then with a measured volume 
of N-potassium hydroxide, which absorbs both the carbonyl chloride 
and carbon dioxide. Carbonyl chloride reacts readily with alkali, 
viz., COCI,+4KOH=2KCl+K,CO,+2H,0, and the determination 
is completed by adding a known excess of hydrochloric acid and 
titrating back with 0-1. V-barium hydroxide. W. T.K. B. 


Volumetric Determination of Potassium as Hydrogen 
Tartrate. KiapprotH (Kali, 1923, 17, 343—345; from Chem. 
Zenir., 1924, i, 1565).—Potassium tartrate is precipitated with 
formic acid and the excess of acid is determined volumetrically. 
The precipitate is treated with calcium carbonate and the resulting 
calcium tartrate decomposed by sodium carbonate. G. W. R. 


Iodometric Determination of Sodium. H. Mier (Biochem. 
Z., 1924, 147, 356—357).—A reply to criticisms of the author’s 
method by Balint and Petow (this vol., ii, 500). J. P. 


Analysis of Sodium Sulphide. E. Crespr (Aiti I. Congr. 
naz. Chim. pur. appl., 1923, 488—491; from Chem. Zentr., 1924, 
i, 1977).—In the analysis of sodium sulphide, iodometric titration 
may be used after preliminary carbonation by means of a current 
of carbon dioxide, whereby hydrogen sulphide is removed and the 
thiosulphate is unaltered. G. W. R. 


Determination of Calcium, Magnesium, and Phosphorus 
in Animal Substances. L. Dizenzs (J. Biol. Chem., 1924, 61, 
77—90).—Modifications are described in the methods previously 
used by the author (A., 1919, ii, 427) for the determination of small 
quantities of calcium, magnesium, and phosphorus. Duplicate 
determinations in the cases of calcium and magnesium agree to 
within 0-001 mg. C. R. H. 


Precipitation of Magnesium as Phosphate from Solutions 
containing Tartaric Acid in the Presence of Aluminium. 
E. Wirxe-Doérrurt (Wiss. Verdff. Siemens-Konz., 1924, 3, 9—11).— 
Further tests of the previously described method for separating 
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magnesium from aluminium by precipitation as phosphate from 
ammoniacal tartrate solutions (ibid., 1921, 1, 85) show that, 
contrary to the statements of Hahn (Chem.-Ztg., 1922, 46, 536) and 
others, good results are obtained when more than 1% of magnesium 
is present in the alloy. The results, on the whole, tend to be a little 
too high. A. R. P. 


Iodometric Determination of Magnesium as Magnesium 
Ammonium Arsenate. M. Kiincrenruss (Z. anorg. Chem., 
1924, 138, 195—-198).—Magnesium may be determined volumetrically 
by adding its solution to a boiling 0-1N-arsenate solution con- 
taining ammonia and ammonium chloride. The mixture is boiled 
until the precipitated magnesium ammonium arsenate has coagulated, 
and is then left for 3 hours, and the precipitate filtered off. The 
unchanged arsenate in the filtrate is then determined by adding 
potassium iodide and hydrochloric acid to the solution, allowing the 
latter to remain for 30 minutes, and then titrating the liberated iodine 
with thiosulphate. The difficulty of preparing a standard arsenate 
solution (cf. Gooch and Morris, A., 1900, ii, 686) may be overcome 
by dissolving a weighed quantity of arsenic trioxide in dilute aqueous 
sodium hydroxide, and oxidising the solution by heating with 
hydrogen peroxide on a water-bath. The excess of hydrogen peroxide 
is then destroyed by boiling and the solution made up to the required 
volume. W. H.-R. 


Determination of Magnesium in Aluminium, Zinc, and 
Lead Alloys. B. FrerkenHEvER and A. Konarsky (Wiss. Verdff. 
Siemens-Konz., 1924, 3, 19—21).—Magnesium may be separated 
from large quantities of aluminium, zinc, or lead by taking advantage 
of the solubility of the hydroxides of these metals in potassium 
hydroxide and the insolubility of magnesium hydroxide in this 
solvent. For aluminium and zinc, only the theoretical amount 
of potassium hydroxide is necessary, whilst lead requires twice 
that amount. The magnesium hydroxide is purified by solution in 
hydrochloric acid and removal of the impurities by means of 
ammonia, ammonium chloride, and ammonium sulphide. (Cf. B., 
1924, 791.] A. RB. P. 


Colorimetric Determination of Small Quantities of Lead 
and Copper in Drinking Water. C. Pyrikr (Z. anal. Chem., 
1924, 64, 325—330)—In the determination of small quantities of 
copper and lead in water by Winkler’s method, correct results are 
obtained for copper only if the difference between the amount of 
standard lead solution required to match the copper and lead com- 
bined and that required for the lead alone (cyanide being added to 
dissolve the colloidal copper sulphide) is multiplied by 0-813, as 
copper sulphide is more intensely coloured than lead sulphide. 
(Cf. B., 1924, 845.] A. R. P. 


_ Determination of Copper and Tin in Copper-Tin Alloys. 
A. T. ETHERIDGE (Analyst, 1924, 49, 371—374).—Copper is separated 
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from a sulphuric acid solution by electrolysis, sufficient acid ne 
present to retain the tin completely in solution and prevent 
cipitation by hydrolysis. The tin is subsequently precipita 
stannic sulphide, which is ignited, and the resulting oxide ied. 
[Cf. B., 1924, 750.] D. G. H. 


Separation of Copper from Platinum Metals. W. H. 
SWANGER and E. Wicuers (J. Amer. Chem. Soc., 1924, 46, 1814— 
1818).—A quantitative separation of copper from the platinum 
metals is not afforded by extraction with nitric acid of the sulphides, 
whether these are previously ignited or not. Extraction of the 
unignited sulphides with 3° hydrogen peroxide solution effects a 
rough separation, but the procedure recommended is the preci- 
pitation of the copper as cuprous thiocyanate in presence of sufficient 
sulphur dioxide and acid to prevent the Satay of the thio- 
cyanates or sulphites of the platinum metals. S. -B. 


Determination of Iron by means of Permanganate in the 
presence of Hydrochloric Acid. W. Mancuor and F. OBEr- 
HAUSER (Z. anorg. Chem., 1924, 138, 189—194).—The error caused 
by the liberation of chlorine cannot be prevented, but may be 
accurately allowed for by determining its magnitude, by either of 
the following methods. (1) The ferrous salt solution is titrated with 

rmanganate in the usual manner, and potassium bromide is then 
added. The bromine liberated is determined by the addition of 
excess of arsenious acid, the unchanged arsenious acid being titrated 
with standard bromine solution, using indigo-carmine or styphnic 
acid as indicator. (2) The reduced ferrous salt solution is treated 
with potassium bromide and then with excess of permanganate, 
and the liberated bromine determined as before. In both cases 
the addition of phosphoric acid is advisable in order to keep the 
solution colourless. The iron should be reduced to the ferrous state 
by means of sulphurous acid or finely-divided cadmium, and not 
by hydrogen sulphide. In the presence of hydrochloric acid, ferrous 
solutions may also be determined by treatment with excess of 
dichromate solution, and then with potassium bromide, the liberated 
bromine being determined as above. W. H.-R. 


_ 2: 4-Dinitrosoresorcinol as a Delicate Reagent for Ferrous 
Salts. M. Goipsttick (Chem.-Zig., 1924, 48, 629).—A solution 
of 2: 4-dinitrosoresorcinol in boiling water gives a bluish-green 
precipitate in neutral or faintly acid solutions of ferrous salts con- 
taining 0-02 mg. of iron in 10 c.c. If small quantities of ferric 
salts are also present the solution becomes bright green. Copper is 
the only metal that interferes with the test. A. R. P. 


Titration of Ferric Chloride with Thiosulphate. K, 
JELLINEK and L. Winocrapov (Z. anorg. Chem., 1924, 138, 78).— 
Full practical details are given for the authors’ method (A, 1923, ii, 
871) for the titration of ferric chloride with thiosulphate [Cf. B., 
1924, 814.] W. H.-R. 

26—2 
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Electrometric Titration of Nickel and Cobalt with Potassium 
Cyanide. E. Miituer and W. Scuiurtie (Z. anorg. Chem., 1924, 
134, 327—343).—Nickel and cobalt in solution can be determined 
electrometrically, using a silver electrode and the reverse potential 
method of Miiller and Lauterbach (A., 1922, ii, 875), e,Ni = — 0-25 
volt, and e,Co = — 0-49 volt, or by running the nickel and cobalt 
solutions into potassium cyanide until a jump in the potential is 
obtained. This point in the case of nickel corresponds with the 
commencement of the change, Ni(CN),’’ + Ni” —>2Ni(CN), and 
for cobalt with the change 2Co(CN),;’"" + —>5Co(CN)p. 

H. T 


Electrometric Titration of Chromic Acid using (a) the 
Hydrogen Electrode or (b) the Oxygen Electrode. H. T. S. 
Britton (J. Chem. Soc., 1924, 125, 1572—1582)—A hydrogen 
electrode which gives satisfactory results in chromic acid solution 
was prepared by depositing a coarse, thin layer of platinum black 
from a solution containing lead acetate and a platinum salt on a 
highly polished piece of platinum foil. With this electrode and also 
with the usual oxygen electrode, titrations were made of solutions 
of chromic acid against a standard alkali, and fairly concordant 
results were obtained. The degree of dissociation of the first 
hydrogen ion in 0-02475M/-chromic acid solution at 18° was found 
to be 95% and the second dissociation constant HCrO,’==H* + 
CrO,’’ was found to be of the order of 4-4 x 1077. From the results 
obtained electrometrically it would appear that, when phenol- 
phthalein is used as indicator in the titration of chromic acid against 
an alkali, the end-point as shown by the indicator occurs a little 
before the true end-point. No evidence could be obtained to show 
that chromic acid in solution has the formula H,Cr,O,. 

A. R. P. 


Hydrolysis of Quadrivalent Titanium Sulphate Solutions 
as the Basis of a Separation of Titanium and Aluminium in 
Solution in Sulphuric Acid. L. Kayser (Z. anorg. Chem., 1924, 
138, 43—64).—The hydrolysis of solutions of quadrivalent titanium 
sulphates of composition approximately 3Ti0,,4S0,,15H,O, and 
4TiO,,580,,12-5H,O, and also of some double sulphates with 
ammonium has been investigated. The conductivities of these 
solutions at 25° generally increase with time, but the exact nature 
of these variations depends greatly on the concentration of titanium 
salt, the acidity of the solution, and the presence of other salts. 
In solutions with considerable excess of sulphuric acid, the con- 
ductivity first decreases to a minimum and then gradually increases. 
No appreciable change in pg could, however, be detected during the 
hydrolysis, contrary to the theories of Tian (A., 1922, ii, 362) and 
of Wagner (A., 1913, ii, 200, 765). The increase in conductivity 
may possibly be due to adsorption effects. 

At higher temperatures, the hydrolysis takes place according to 
the reaction TiO” + 20H’ + H,O = Ti(OH),, but a little basic 
sulphate is also formed and can only be decomposed by very pro- 
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longed washing. After 1 hour at 100°, hydrolysis is complete if 
puis greater than about 1-5 or 1-6, the speed of hydrolysis being 
affected by the presence of other salts. If aluminium is present, 
hydrolysis at 100° will result in the partial precipitation of alu- 
minium if py>1-7, butina narrow zone of hydrogen-ion concentration 
in the neighbourhood of pg = 1-6, it is possible to precipitate the 
whole of the titanium, whilst the aluminium remains in solution. 
A separation of the two metals based on this fact is described, in 
_ which the two metals are first precipitated together by ammonia and 
the mixed precipitate is dissolved in a known amount of sulphuric 
acid, the solution being diluted to give the required p, and then heated 
at 100° to precipitate the titanium. ([Cf. B., 1924, 814.] . 


Colour Reaction for Zirconium and Fluorine. J.H. DE BoER 
(Chem. Weekblad, 1924, 21, 404—405).—The colours given by 
various metals in presence of alizarinsulphonic acid are completely 
discharged by a large excess of hydrochloric acid except the reddish- 
violet colour given by zirconium, which changes gradually through 
orange to yellow if a very great excess is employed. Addition of 


fluorides to the orange solution at once discharges the colour. 
8. I. L. 


Determination of Antimony. A. Eckre (Chem.-Zig., 1924, 
48, 537).—Antimony dissolves in warm hydrochloric acid containing 
a cupric salt, an equivalent quantity of the latter being reduced :— 
SbCl, + 2CuCl, = SbCl; + 2CuCl. The solution should. be pre- 
pared in an atmosphere of carbon dioxide, and subsequent titration 
of the cuprous salt with standard permanganate solution gives a 
measure of the quantity of antimony present. Lead interferes 
with the determination, since it also reduces the cupric salt. In the 
case of an alloy containing antimony, tin, lead, and copper, a portion 
of the sample is dissolved in hot sulphuric acid; the cooled solution 
is treated with hydrochloric and tartaric acids, and neutralised with 
sodium hydroxide solution, using phenolphthalein as indicator. 
The solution is then acidified with tartaric acid, sodium hydrogen 
carbonate solution is added, and the solution titrated with 0-1N- 
iodine solution. WwW. 


Rapid Electrolytic Determination of Bismuth and its Use 
in the Analysis of Bismuth Ores and Products. K. Sze (Z. 
angew. Chem., 1924, 37, 541—543).—An accurate method for 
determining bismuth is described, in presence or absence of lead, 
based on the methods of Sand (T., 1907, 91, 373; 1908, 93, 1572; 
A., 1910, ii, 66, ete.) and of Fischer (A., 1909, ii, 521), using a con- 
trolled cathode-potential. The bismuth solution containing dextrose 
and nitric acid is electrolysed at 60—70° with an initial current 
density up to 2 amps. per sq. cm. and a cathode potential of 0-5 volt ; 
the current density sinks gradually to 0:2—0-1 amp. per sq. cm., 
the potential being allowed to rise to 0-8—0-85 volt. The cathode 
is then washed, dried, and weighed in the usual manner. Lead 
begins to be deposited on the cathode when the potential reaches 


ii. 706 ABSTRACTS OF CHEMICAL PAPERS. 


0-95 volt, the anode also being coated with lead peroxide. The 

results are usually 0-1°% too high, but are otherwise consistent and 

accurate, the separation from lead being very satisfactory. 
F. 


A. M. 


Separation of Rhodium from Platinum. E. WicueErs (J. 
Amer. Chem. Soc., 1924, 46, 1818—1833).—The customary separ- 
ation of rhodium from platinum by means of ammonium chloride 
is unsatisfactory. The method recommended for this separation 
is the precipitation of the rhodium as hydroxide by various reagents. 
Sodium hypobromite may be used ; but a procedure, fully described, 
employing barium carbonate is the most satisfactory. S. B. 


Examination of Ether for Anzsthetic Use. F. Wiscuo 
(Pharm. Monatsh., 1923, 4, 195—196; from Chem. Zentr., 1924, i, 
948).—Jorisson’s reagent (0-4 g. of vanadic acid in 4 c.c. of sulphuric 
acid and 96 c.c. of water) gives a red colour with ether if peroxides 
are present. Aldehydes and unsaturated alcohols give a blue 
colour on keeping. G. W. R. 


Electrometric Determination of Formaldehyde. E. MULLER 
and W. Low (Z. anal. Chem., 1924, 64, 297—302).—In the presence 
of an excess of sodium carbonate, formaldehyde reduces silver 
nitrate quantitatively to metallic silver at the ordinary temperature 
and is itself oxidised to sodium formate. The excess of silver salt, 
which is then in the form of carbonate, may be determined by 
neutralisation of the solution with sulphuric acid followed by 
electrometric titration with potassium chloride, using a silver 
indicator electrode or, preferably, by direct electrometric titration 
(without neutralisation) with potassium iodide. [Cf. B., 1924, 847.] 
A. R. P. 

Colorimetric Determination of Phenols in Urine. R. 
Gorrron and F. Nepvevx (Compt. rend. Soc. Biol., 1923, 89, 1213— 
1214; from Chem. Zentr., 1924, i, 1070).—Directions are given for 
the determination of phenols in urine by a method based on that of 
Rakestraw (A., 1923, ii, 587) for phenols in blood. G. W. R. 


Qualitative Tests of some Photographic Developers. A. 
Rossi (Sci. techn. ind. phot., 1923, Nov.; Ind. Chim., 1924, 11, 
217).—Coloured rings and uniform colorations are obtained as follows 
when 10—20 drops of very dilute aqueous formaldehyde are added 
to a solution in concentrated sulphuric acid, with subsequent mixing: 
quinol and ‘“ metol”’ (N-methyl-p-aminophenol sulphate), brown, 
blackish-brown; pyrogallol, carmine, reddish-brown; pyrocatechol, 
both wine-red; ‘“‘genol,” green, none; diaminophenol, none, 
brownish-grey; p-aminophenol, none. On addition of 10% of 
sodium hydroxide and 1 c.c. of 10% mercuric chloride solutions to 
0-2 g. in 5 c.c. of water, the following reactions are obtained : 
“‘ genol,”’ a turbidity, then a precipitate becoming yellow, green, 
bluish-green, and olive; quinol, yellow precipitate becoming brick- 
red, brown, and brownish-grey ; ‘‘ metoquinone,”’ a yellow precipitate 
becoming dark yellowish-grey, then olive-yellow. 
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Attempt to extend Mitchell's Colorimetric Method to the 
Determination of Pyrocatechol Tannins. P.H. Prics (Analyst, 
1924, 49, 361—366).—Pyrocatechol, protocatechuic acid, and 
catechin give constant, but not comparable, results with Mitchell’s 
method (A., 1923, ii, 188). Since the ratios pyrocatechol : gallic acid 
and protocatechuic acid : gallic acid were both found to be 100: 57, 
additional evidence is afforded that the carboxyl group in proto- 
catechuic acid does not dilute the pyrocatechol nucleus. The 
pyrocatechol tannins cannot be determined by Mitchell’s process. 
It is pointed out that in order to obtain a violet coloration two 
hydroxyl groups in the ortho position are always a’ _ 

D. G. H. 


Determination of Sugar in Blood by Bang’s Method. P. A. 
Coppens (Nederl. Tijdschr. Geneeskunde, 1924, 68, I, 153—155; 
from Chem. Zentr., 1924, i, 1568).—Directions are given for the 
preparation of copper and calcium chloride—urany] acetate sohitions 
for use in a modified Bang method for the determination of sugar 
in blood. G. W. R. 


Determination of Sugar in Urine by means of Fehling’s 
Solution with Methylene-blue as Internal Indicator. J. H. 
Lane and L. Eynon (Analyst, 1924, 49, 366—371).—Neutralised 
and defecated urine is mixed with Fehling’s solution, boiled for 1 
minute, and 10 drops of a 1% aqueous solution of methylene-blue 
are added. Known quantities of urine are then added until com- 
plete decolorisation results on boiling for 15 seconds. The results 
agree with those of Gerrard’s cyano-cupric method, but are lower 
than those obtained by Pavy’s method. D. G. H. 


Determination of Dextrose in Blood. A. Cruro (Rass. Clin. 
Terap. Sci. aff., 1924, 23, 6—8; from Chem. Zentr., 1924, i, 2291).— 
Directions are given for the determination of dextrose in blood by 
a method depending on the liberation of iodine from potassium 
iodide in an alkaline solution containing copper sulphate, and 
subsequent determination of the iodine by titration with thio- 
sulphate. G. W. R. 


Microchemical Methods for Distinguishing between Glyco- 
gen and Dextrin. E.M.Catvrno (Riv. di Biol., 1923, 5, 486—496 ; 
from Chem. Zentr., 1924, i, 2291)—With a 0-5% solution of 
“ Orseillin BB ” in 90% ethyl alcohol, glycogen gives a red coloration, 
whilst erythrodextrin gives no coloration. G. W. R. 


Titration of Organic Acids (in Urine). M. Lans&, H. Brrn, 
and F, Nepveux (Presse méd., 1923, 31, 505—506; from Chem. 
Zentr., 1924, i, 1425).—When dimethylaminoazobenzene is used as 
indicator instead of ‘‘ Orange IV,” as recommended by Van Slyke 
and Palmer, values are obtained for organic acids which are only 
60°% of the true amount. G. W. R. 


Addition of Bromine to Fats and Oils and the Determination 
of the Bromine Value. T. SaBaLiTscHKA and K. R. DIetTRIcH 
(Pharm. Ztg., 1924, 69, 742—743).—The bromine values of oils and 
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fats determined by the increase in weight of a thin film of the oil 
or fat exposed to bromine vapour (cf. Oestermann, B., 1924, 719) are 
accurate and correspond with the iodine values only if daylight be 
excluded during the determination. In sunlight, the values are 
considerably too high, and in diffused daylight they are about 1% 
too high, owing to the formation of brominated substitution xe 
P. M. 


Determination of the Acetyl Value of Fats. R. Brazzo (Atti 
I. Congr. naz. Chim. pur. appl., 1923, 448—467; from Chem. Zentr., 
1924, i, 2030).—T'wo new methods are described for the determin- 
ation of the acetyl value of fats : (a) the acetyl value is derived from 
the increase in weight on acetylation with acetic anhydride, after 
removal of excess of the anhydride; (b) acetylation is carried out 
with chloroacetyl chloride and the acetyl value derived from the 
amount of chlorine determined volumetrically. G. W. R. 


Determination of Cholesterol in Blood. S. L. Lersorr (J. 
Biol. Chem., 1924, 61, 177—180).—The blood (0-25 c.c.) is absorbed 
on a filter-paper which is extracted in a small continuous extraction 
apparatus with chloroform. The cholesterol in solution is then 
determined colorimetrically. C. R. H. 


Colorimetric Determination of Carbamide. Y. NakasHIMA 
and K. Maruvoxa (Deut. Arch. klin. Med., 1924, 143, 318—324; 
from Chem. Zentr., 1924, i, 2191—2192).—Carbamide is determined 
in blood-serum, after removal of proteins, by means of the bluish- 
red colour produced with a solution of furfuraldehyde and stannous 
chloride in 30% hydrochloric acid. G. W. R. 


Colorimetric Determination of Carbamide with Urease. 
K. Yanaati (J. Amer. Med. Assoc., 1924, 82, 1169—1171).—Large 
differences are not observed on comparison of the colorimetric 
method of Nakashima and Maruoka (see preceding abstract) with 
the urease methods of Van Slyke and Cullen and of Bahlmann, 
except when abnormally large quantities of carbamide are present 
in the blood-serum. CHEMICAL ABSTRACTS. 


Determination of Phenols in Blood. R. C. Tuets and S. R. 
Benepict (J. Biol. Chem., 1924, 61, 67—71).—Phenols are deter- 
mined colorimetrically in the protein-free filtrate obtained from 
blood by the method of Folin and Wu (A., 1919, ii, 308), by means of 
p-nitrobenzenediazonium chloride, which gives an orange colour with 
phenols in presence of sodium carbonate. Experiments with blood 
to which known amounts of phenol have been added show the possi- 
ble error to be + 10%. Normal human blood contains 1—2 mg. 
per 100 c.c. of free phenols, and, in some cases, small quantities of 
conjugated phenols. C. R. H. 
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Magnetic Resolution of the Scandium Lines. §S. Goupsmit 
and ZrEMAN (Nature, 1924, 114, 432—433).—Preliminary 
measurements of the magnetic resolution of some scandium lines 
agree with calculations based on the assumed validity of Landé’s 
g-formula, but probably there are also some terms for which the 
ordinary formula does not apply. Unless the results are vitiated, 
e.g. by the simultaneous action of different outer electrons, the 
single 3,-electron must be the emitting electron of the neutral 
scandium atom, and in the ionised scandium atom there is no 
3,-electron, or it is in this case also the emitting electron, A. A. E. 


Vacuum-are Spectrum of Sodium. I. H. Barris (Z. 
Physik, 1924, 25, 378—401).—A new vacuum sodium arc is 
described, capable of burning in two forms. In the first form, it 
burns with a yellow zone, merging into a green mantle which 
completely fills the vessel; shortly before all the sodium is vaporised, 
the are changes into the second form, becomes deep yellow, and 
burns without separation into zones. The relative intensities of 
the lines in the two forms of arc and in the green mantle have been 
measured. 5. 7, 


Low-voltage Arc Spectra of Copper and Silver. A. G. 
SHENSTONE (Nature, 1924, 114, 501).—By the use, in a vacuum, of 
a three-electrode arrangement, spectrograms of the ultra-violet arc 
spectrum of silver vapour have been obtained entirely free from 
spark lines. The only lines appearing are the first two pairs of 
the principal series; new wave-length measurements have been 
made. The arc in copper vapour at 8 volts gives a large number 
of lines terminating with a single line at 2024-33 A., the value 
calculated for 1S—2z,, but there can be no line of comparable 
intensity corresponding with 1S—2z,. A. A. E. 


Low-voltage Excitation of the Spectrum of Cesium. 
A. L. Hueues and C. F. Hacenow (Physical Rev., 1924, [ii], 24, 
229—233).—By the use of a device ensuring an equipotential source 
of electrons, a nickel cylinder over an alundum tube heated internally 
by a tungsten spiral, the appearance has been observed of the 
lines in the principal series of cesium in the order, and practically 
at the potential, required by Bohr’s theory. The evidence obtained 
in the diffuse and sharp series was also in favour of stepwise excit- 
ation of the various lines. 


Excitation of the Spectra of Monatomic Gases. G. 
DesaRDIN (Ann. Physique, 1924, [x], 2, 241—327).—A detailed 
account of investigations on the excitation of the spectra of mercury, 
helium, argon, krypton, and xenon by electrons of varying velocity. 
Most of the results have already been published (A., 1923, ii, 47; 
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this vol., ii, 284). The following values in volts are found for the 
ionisation potentials: helium, 19-7+0-2 (resonance potential), 
24-5+0:2 at which both orthohelium and parhelium lines appear 
simultaneously ; mercury, 10-4+0-2, 20--0-5, 30+1, 44+2; argon, 
11-5+0-2, 15-2+0-2, 19+0-5, 34+0-5, 70412; krypton, 9-7+0-2, 
12-7-0-2, 15°-5-+0-2, 28-25-+.0-5, 5942; xenon, 8-9-+0-2, 10-9+0-2, 
13-40-5, 24-25+0-5, 512. The order of the appearance of lines in 
the groups which are characterised by these threshold potentials 
is confirmed by experiments with the oscillating electrodeless 
discharge. 8. 8. 


Spectra of Isotopes. P. Das (Bull. Calcutta Math. Soc., 
1923, 13, 183—190).—An expression for the separation between 
homologous lines in the spectra of isotopes is evolved and applied 
to the sharp singlet series of helium. CHEMICAL ABSTRACTS. ° 


Term Structure of Multiplets. A. Lanpf& and W. HEIsEn- 
BERG (Z. Physik, 1924, 25, 279—286). 


Extension of the X-Ray Doublet Laws into the Field of 
Optics. I. 8. Bowen and R. A. (Physical Rev., 1924, [ii], 
24, 209—222; cf. this vol., ii, 638, 639) —Evidence is available that 
many of the strongest lines in hot spark spectra are due to “ stripped 
atoms,” 7.e., atoms devoid of valency electrons except that which 
emits the radiation by jumping between energy levels. For the 
L-doublets due to atoms with but one L-electron, Li;, Beg, Bm, 
and Cyy, the relativity formula for X-ray doublets, Av=k(z—s)* 
holds, as also for Z-doublets attributed to atoms stripped of all 
but three L-electrons. The values of s decrease from 2-02 for lithium 
to 1-86 for carbon, these giving quantitatively the influence on 
the effective nuclear charge of the addition of electrons in the 
valency shells. For triplets, values of s for atoms stripped of all 
but two or four L-electrons agree reasonably well with those for 
1, 3, or 5 L-electrons. The formula is also applicable to the M 
series. The extension of the X-ray doublet laws to the whole 
optical region provides a new method of predicting spectra and of 
determining the state of ionisation of atoms emitting certain lines. 

A. A. E. 


Some Conspicuous Successes of the Bohr Atom and a 
Serious Difficulty. R.A. Mirren and I. 8. Bowrn (Physical 
Rev., 1924, [ii], 24, 223—-228).—The successful application of the 
theoretical relativity formule to the doublets in optical spectra 
(cf. preceding abstract) means considerable simplifications in the 
classification of lines in the X-ray and optical regions. Thus it 
implies the identification of the Z;, Ig, Lg, X-ray levels with the 
8, Po, P, terms of optical series, respectively. This would make 
Pop, correspond with 2,2, orbits (whereas they are always both 
assigned to the 2, orbits) and would also assign both s and p, to 
the 24 orbits, and must be so taken if their differences are to be 
explained on a relativity basis. These changes are, however, vital 
to the Bohr theory of the interpenetration of orbits. It would 
appear to be necessary either to abandon altogether relativity 
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causes and effects in electronic orbits, or to introduce into atomic 
models a dissymmetry not heretofore contemplated, and to conclude 
that the orientation of the orbit with respect to the atom body 
has a much more powerful effect on the screening constant s than 
has the shape of the orbit (azimuthal number). W. E. G. 


Absolute Intervals of Optical Doublets and Triplets. 
A. Lann& (Z. Physik, 1924, 25, 46—57).—The relationship of the 
optical p-term doublets with the X-ray doublets (cf. Landé, this 
vol., ii, 511) becomes still more marked when the absolute intervals 
of the optical doublets and triplets are considered. An interval 
formula has been deduced, by an extension of Sommerfeld’s theory 
of the relativity L-doublets, taking into account the complexity 
due to the approach of the electron to the nucleus at one part of 
its orbit. In spite of the empirical value of the formula, a relativity 
interpretation of optical doublets and triplets does not seem pos- 
sible. Neither is an interpretation of the formula to be reached 
by a consideration of magnetic forces. M. S. B. 


Secondary Spectrum of Hydrogen. P. Das (Bull. Calcutta 
Math. Soc., 1922, 14, 13—17).—A model of the hydrogen molecule 
assumes that two nuclei describe closed orbits round an electron 
placed at their centre of gravity, the other electron describing some 
orbit at a comparatively large distance from the complex structure. 
Inter alia, a close relation between the secondary spectrum and the 
Balmer lines results. CHEMICAL ABSTRACTS. 


Structure of the Second Positive Group of Nitrogen Bands. 
P. Linpavu (Z. Physik, 1924, 25, 247252; cf. Mecke and Lindau, 
this vol., ii, 510).—An apparatus is described by which measure- 
ments of wave-lengths may be made more quickly than by the 
usual precision method, and with equal accuracy. M.S. B. 


Origin of the First and Second Positive Groups of the 
Nitrogen Band Spectrum. M. Durrievux (Compt. rend., 1924, 
178, 1966—1968).—An electric discharge passed through nitric 
oxide and nitrogen peroxide has confirmed the view that the first 
positive group of the nitrogen band spectrum is emitted by the 
molecule and the second by the atom (cf. this vol., ii, 134). If 
nitric oxide be allowed to travel slowly through the discharge tube 
it emits the second group of nitrogen bands immediately on entry, 
as well as bands characteristic of the oxides. As the gas approaches 
the end of the tube, the oxide bands disappear, being replaced by 
the first group of nitrogen bands. The phenomena observed in 
the nitrogen peroxide tube are more complicated, but again the 
second group is seen at the beginning of the tube, whilst the first 
does not appear until near the exit. These results are explained 
by supposing that the oxides decompose to give atomic nitrogen 
which emits the second group, this being followed by the formation 
of nitrogen molecules which emit the first group of 7 x 


Origin of the so-called Cyanogen Band. E. FrreunpLicu 
and E. Hocuuem (Z. Physik, 1924, 26, 102—105).—When nitrogen 
27—2 
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is heated in a graphite tube furnace at 2100° the cyanogen band 
3883 A. is strongly developed, but this band does not appear if 
the graphite tube is replaced by one of tungsten. This is contrary 
to the view of Grotrian and Runge that these bands are due to 
nitrogen (cf. Kratzer, A., 1922, ii, 4; Barratt, A., 1920, my oe 


Emission Spectra of Organic Compounds. W. H. 
McVicxker, J. K. Marsu, and A. W. Stewart (J. Amer. Chem. 
Soc., 1924, 46, 1351—1358; cf. T., 1923, 123, 817).—The Tesla- 
luminescence spectra of a number of organic compounds were 
examined. Usually a characteristic spectrum was obtained for 
each compound, although there is a general resemblance between 
the spectra of allied compounds. The benzene ring system is one 
of the most delicate producers of Tesla-luminescence spectra. 
Heterocyclic compounds, e.g., furfuraldehyde, thiophen, pyrrole, 
and pyridine, gave no emission, although the pyridine nucleus when 
attached to a benzene ring, as in quinoline, exerted a marked 
. influence on the spectra. H. T. 


Absorption Spectrum of [Liquid] Bromine. P. Bovis 
(Compt. rend., 1924, 178, 1964—1966).—Measurements have been 
made of the opacity to light of different wave-lengths of bromine 
in extremely thin layers. A table is given showing the optical 
density (logarithm of the ratio of the intensity of the incident ray 
to the intensity of the transmitted ray) for different wave-lengths, 
of a layer of liquid bromine 1 p» thick. The maximum optical 
density, 0-673, is reached at the wave-length 0-417 y», which is 
practically the same wave-length at which Ribaud (A., 1920, ii, 3) 
found the maximum optical density for bromine vapour. The 
same mass of bromine in the gaseous form, however, has an optical 
density less than half the value for the liquid. M. S. B. 


Absorption of Near Infra-red Radiation by Alums. S. 
Hieucut (Sci. Rep. Tohédku Imp. Univ., 1924, 12, 359—363).—The 
absorption spectrum of various aluminium, chromium, and thallium 
alums in the infra-red shows two intense bands at 3-30—3-52 p 
and 3-00—3-10 y, the characteristic vibration of crystal water 
thus being different from that of ordinary water in agreement with 
Schafer and Schubert (A., 1916, ii, 505). A. R. P. 


Attempted Identification of Absorption Bands by Quantit- 
ative Measurements with Molecular Compounds. I. G. 
ScueIsE, F. May, and H. Fiscuer (Ber., 1924, 57, [B], 1330— 
1336).—The allocation of the bands of a complicated absorption 
spectrum to separate linkings or groups is generally effected by 
comparison within homologous series, but, not infrequently, slight 
chemical alterations cause such profound modifications in the 
spectra that the method becomes useless. It is proposed, therefore, 
to utilise for this purpose the more gradual changes occurring in 
molecular compounds, including solvates. The experimental pro- 
cedure is described in detail. The application of the method to 
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mixtures of acetone with chloroform, mesityl oxide, and aniline 
with nitrobenzene is described. H. W. 


Absorption Spectra of Vanadium, Titanium, and Scandium. 
H. GIESELER and W. Grotrian (Z. Physik, 1924, 25, 342—366).— 
The absorption lines for the vapours of vanadium, titanium, and 
scandium at 2000° are tabulated. For the first two elements, it is 
concluded that, in the normal state (represented by the orbits 
Fo in the quartet series system, and J’, in the triplet series system, 
respectively), the most loosely held electron in the atom circulates 
in an azimuthal four-quantum orbit. The normal state for scandium 
is represented as a D-term in the doublet series system. S. K. T. 


Absorption of Ultra-violet Rays by Carbon Disulphide. 
G. Brunat and M. PAvUTHENIER (Compt. rend., 1924, 179, 153—155). 
—With the help of a Fabry—Buisson microphotometer, the extinction 
coefficient for carbon disulphide has been measured for certain rays 
of the ultra-violet absorption band between 2500 and 4000 A. A 
curve is given showing the variation of « with A, a maximum value 
for x being reached when d is approximately 3250 A. M. S. B. 


Spectrographic Study of Vegetable Alkaloids. Absorption 
of Ultra-violet Rays by Alkaloids of the isoQuinoline and 
Morphine Groups. P. STernErR.—(See i, 1096.) 


Law of Decrease of Fluorescing Power as a Function of 
Concentration. F. Perrin (Compt. rend., 1924, 178, 1978— 
1980; cf. J. Perrin, ibid., 1923, 1477, 469).—It has been shown, 
from theoretical considerations, that, since the fluorescing power, 
¢, of a solution increases to a limiting value ¢, as the concentra- 
tion c is decreased to zero, the connexion between fluorescing power 
and concentration is represented by the equation ¢=¢,e**, where 
kis aconstant. This has been verified experimentally for a number 
of fluorescing substances. Since the fluorescence observed is pro- 
portional to the product of the concentration and the fluorescing 
power, that is, to ce™¢, it will reach a maximum at a concentration 
Cm=1/k. This optimum concentration has been calculated for the 
substances under consideration. M. 8. B. 


Luminescence of Solidified Gases and its Application to 
Cosmical Problems. L. VEGcaRpD (Compt. rend., 1924, 179, 
151—153).—A continuation of previous work (this vol., ii, 584). 
Solid nitrogen, after excitation by cathode or positive rays below 
35-5° Abs., shows a residual luminescence which may continue for 
hours. On slowly raising the temperature, the nitrogen undergoes 
a change of form at 35-5° Abs., and the stored energy is emitted as 
N,, N,, two bands in the red, and two in the violet. Above 35-5° 
Abs. solid nitrogen shows only a feeble luminescence on excitation. 
Solid ammonia, nitrous oxide, and oxygen show scarcely any effect. 


Chemiluminescence of the Iodide of Millon’'s Base. A. 
PETRIKALN (Z. Physik, 1924, 25, 292—298).—The iodide of Millon’s 
base decomposes, at about 350°, with a blue luminescence, which 
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consists of a line spectrum of excited mercury atoms, corresponding 
with the transitions 1s—2p,, 1s—2p,, and 1s—2p,, together with a 
band spectrum of mercurous iodide, having two powerful bands at 
4500 and 3440 A. and a weaker one farther on in the ultra-violet. 
The line, 2p,—2s, which was expected, was not found. The 
observed spectrum is in harmony with the decomposition energy 
of the compound (70 kg.-cals.). S.A. T. 


Spectroscopic Study of the Cathodo-luminescence of 
Fluorite. F.G. Wick (Physical Rev., 1924, [ii], 24, 272—282).— 
The spectra of natural fluorites consist of sharp bands a ed 
on broad diffuse bands, the former being intensified and the latter 
weakened if the specimen is first heated at 600°. Fusion in an 
oxidising flame causes superficial conversion into oxide, with con- 
sequent change of colour and the appearance of many new narrow 
bands. On comparison of the tabulated results with the cathodo- 
luminescence spectra, obtained by Urbain, of calcium oxide and 
fluoride containing rare earth impurities, it is evident that the bands 
are due chiefly to samarium, dysprosium, europium, gadolinium, 
and terbium. It is suggested that an atom of the rare earth replaces 
an atom of the material used as diluent, and forms an integral part 
of the regular crystal lattice of the latter; the sharpness of the 
lines is accounted for by the constraint exercised on its vibrations 
by the neighbouring atoms. A. A. E. 


Refractivity and the Molecular Phase Hypothesis. I. 
E. C. C. Baty and R. A. Morton (J. Physical Chem., 1924, 28, 
659—667).—The Sellmeyer dispersion formula has been modified 
by the introduction of the molecular phase hypothesis (Baly, A., 
1920, ii, 460). The resulting formula is (n—1)(V,;+V.+V3+ ...)= 
VN, + + . . ., where V;, Vo, 
and V, are the relative volumes of the phases present, v,, v2, and v3, 
their characteristic frequencies, N,, N,, and N35, constants charac- 
teristic of the phases, and » the refractive index. Since the phase 
frequencies are integral multiples of the fundamental frequency of 
the molecule, v,, vo, etc. may be written ay,, br, etc., where 
vz is the fundamental frequency. This formula has been shown 
to give values for the refractive indices in very close agreement with 
those determined experimentally for chlorine, bromine, and ozone. 
If correct, it defines the number, nature, and relative volumes of 
the phases present in a gas, gives more accurate values for the 
characteristic absorption bands than can be arrived at by direct 
measurement, and leads to an accurate determination of the energy 
quantum characteristic of the molecule. M.S. B. 


Rotatory Dispersion of Tartaric Acid. T.M. Lowry and 
P. C. Austin (Nature, 1924, 114, 430—431).—Polemical with 
Astbury (this vol., i, 939; A., 1923, i, 178). A. A. E. 


Rotatory Dispersive Power of Organic Compounds. XI. 
Molecular Weight of Ethyl Tartrate and the Origin of 
Anomalous Rotatory Dispersion in Tartaric Acid and its 
Derivatives. T. M. Lowry and J. O. Currer.—(See i, 1040.) 


q 
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Rotatory Dispersive Power of Organic Compounds. XII. 
Octyl Alcohol and Octyl Oxalate. T. M. Lowry and E. M. 
RicHarps.—(See i, 1029.) 


Optical Superposition. V. d-sec.-Octyl i-Tartrate. T. 5S. 
PaTTERSON and C. BucHanan.—(See i, 1041). 


Electromagnetic Theory of Optical Activity and Mac- 
Cullagh’s Postulate. H. Curpart (Compt. rend., 1924, 178, 
1969—1971).—A mathematical paper showing the significance of 
MacCullagh’s postulate with reference to the question of the propaga- 
tion of an electromagnetic disturbance in a medium of unlimi 
extent, and the relation of the latter to the study of refraction and 
reflection. M. S. B. 


Polarised Resonance Radiation [of Sodium and Mercury] 
in Weak Magnetic Fields. R. W. Woop and A. EQLuerr 
(Physical Rev., 1924, [ii], 24, 243—254; cf. ibid., 234—242, and 
Proc. Roy. Soc., 1923, A, 103, 396).—A beam of plane polarised light 
is focussed on a bulb containing the vapour at low pressure and the 
polarisation of the resonance radiation determined ne Wal 


Polarisation of Sodium Resonance Radiation in Magnetic 
Fields. E. Gaviota and P. PrinesHemm (Z. Physik, 1924, 25, 
367—377).—The D, line is unpolarised in a magnetic —. A 


Ionisation Potential of Positive Ions. J. Franck (Z. 
Physik, 1924, 25, 312—316).—Ionisation on collision between 
atoms and slow-moving positive ions of the same element can 
occur if the minimum kinetic energy is equal to one and a half 
times the work of ionisation. The probability that the process 
takes place with this minimum kinetic energy is, however, exceed- 
ingly small, and a high ion concentration would be necessary to 
produce any perceptible effect. When collision occurs between a 
positive ion of one element and an atom of another element, the 
difference between the energies of ionisation of the colliding atoms 
can also contribute to the ionisation. An explanation of the 
“ pseudo-vacuum,” occurring in very pure specimens of the rare 
gases, is given, based on the preceding considerations. S. K. T. 


Discharges from Points in Gases, and so-called Dark 
Discharges. J. Zeteny (Physical Rev., 1924, [ii], 24, 255— 
271).—A study of the variation of luminosity with current for air 
and hydrogen chloride, of the initial stages in discharges from points - 
in air, and of the luminous effects of point discharges in air and 
helium. A. A. E. 


Effect of the Silent Electric Discharge on Gases. R. H. 
GrorcE and K. A. Opiincer (Proc. Indiana Acad. Sci., 1923, 
77—84).—A study was made of the sparking potentials in oxygen 
and nitrogen from fine tungsten points, in the presence and absence 
of interposed plates. CHEMICAL ABSTRACTS. 
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Thermoelectrical and Actinoelectrical ies of 
Molybdenite. W. W. Cosientz (U.S. Bureau of Standards, 
1924, 19, (486), 375—418).—The thermoelectric power of different 
samples of molybdenite measured against copper ranges from about 
+700 to —1040 microvolts. Light-sensitive spots are shown by 
certain samples of the mineral, and when exposed to thermal 
radiation of short wave-lengths, an actinoelectric effect is shown 
by the development of an #.M.F. which has a maximum value 
for wave-lengths between 0-65 and 0-9 p. 

The photoelectric effect, manifested by a change in resistance 
when the molybdenite crystal is subjected to an impressed potential 
and exposed to light, is produced by radiation of wave-lengths 
0-3 to 2 », and may be positive or negative, according to the wave- 
length of the exciting radiation. H. M. D. 


Bohr’s Atomic Theory and Electrical Conductivity. O. 
FrEvussner (Z. Physik, 1924, 25, 215—219; cf. Vegard, A., 1918, 
ii, 94).—It has been pointed out that the maxima of atomic electrical 
conductivity appear in those elements in which Bohr’s theory of 
atomic structure postulates the formation of a new outer electron 
ring containing one electron. Further, the most pronounced 
maxima are obtained when the next lower principal quantum ring 
is completed, either by transference from the new ring, as in copper, 
silver, and gold, or by completion of the old rings before a new one 
is begun, as in the alkali metals. Certain exceptions are found. 
In three cases, chromium, molybdenum, and tungsten, the rule 
appears undoubtedly to be broken, unless a redistribution of the 
electrons, so as to bring only one in the outer ring, is to be con- 
sidered possible (cf. Gieseler, this vol., ii, 285). M. S. B. 


Dielectric Constant of Germanium Tetrachloride. M. E. 
Lrar.—(See ii, 690.) 


Hall Effect with Bismuth in Weak Fields. E. ADINOLFI 
(Atti R. Accad. Lincei, 1924, [v], 33, i, 500—504).—The coefficient 
of the Hall effect for bismuth varies linearly with the strength of 
the magnetic field and exponentially with the temperature. ¥6 


Electron Theory of the Hall Effect. L. Pacr (Physical Rev., 
1924, [ii], 24, 283—285).—The constant free path electron theory 
of the Hall effect leads to a normal (negative) effect, and not to a 
zero effect (Eldridge, ibid., 1923, 21, 131), so that the theory fails 
to explain experimental results. A. A. E. 


- Electron Theory of the Hall Effect. J. A. Epripcer 
(Physical Rev., 1924, [ii], 24, 286)—Page’s criticisms (preceding 
abstract) are accepted, but they do not affect the fact that a positive 
or negative effect may be obtained by varying the velocity dis- 
tribution among the electrons. A. A. E. 


Atomic Moments. P. Wziss (J. Phys. Radium, 1924, [vi], 
5, 129—152).—The validity of the calculation of atomic magnetic 
moments, (a) from the saturation (of magnetisation) values at low 
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temperatures and (b) from the constants of Curie, is discussed. 
Gadolinium sulphate is the only substance to which both methods 
have been applied and the results are concordant. From the values 
for many metals, paramagnetic gases, and salts both solid and in 
solution, the figure 1126 is deduced for the fundamental magneton 
(instead of 1123-5 formerly given). This is nearly equal to the 
fifth part of the value deduced from Bohr’s theory, but the difference 
is probably outside experimental error, although the quintuple 
magneton appears to play an important réle. L. J. H. 


Magnetic Moments of Atoms. W. Grruacnu and A. C. 
Cruuiers (Z. Physik, 1924, 26, 106—109).—Silver, copper, and gold 
atoms in the normal state have a magnetic moment equal to that 
of one Bohr magneton ; the moment of the thallium atom is smaller, 
whilst the lead atom is not magnetic in the normal state. These 
results are in agreement with the quantum theory (cf. Stern, 
ibid., 1921, 7, 249). The results obtained with bismuth could 
not be explained theoretically. 8. K. T. 


Range of «-Rays from UJ and U II, and the Validity of 
the Geiger—-Nuttall Relation. B. Gupprn (Z. Physik, 1924, 
26, 110—116).—By measurement of the pleochroic halos of fluorspar 
(cf. Joly, Phil. Mag., 1907, 13, 381) the range in air, R, of a-rays 
from U I and U JI is found to be 2-68 and 2-76 cm., respectively, 
to within 1%. Geiger and Nuttall’s linear relation between the 
disintegration constant, A, and #, is consequently only approxim- 
ately true over a very limited range of R, and in the region of 
strong deviation (low values of A) a new value of A for U II is 
calculated, 1-8 x 1076 sec.4, which is smaller than that hitherto 
accepted. 8. K. T. 


Quantum Theory of Radioactive Disintegration. A. 
SmeKau (Z. Physik, 1924, 25, 265—278).—The quantum mechanism 
previously proposed (cf. ibid., 1922, 10, 275) is now shown to 
give a complete explanation, on the principles of Bohr’s theory, of 
all the f-ray spectra definitely known. Rosseland’s criticism 
(cf. ibid., 1923, 14, 173) is unfounded. The relationships between 
the nuclear levels in radium-B and radium-C (cf. this vol., ii, 138) are 
explained from the close analogy between the y- and X. a <a 


Large Quantum ;-Rays and the Photoelectric Origin 
of the Natural 6-Spectrum of Radium. J. THrpaup (Compt. 
rend., 1924, 179, 165—167).—Previous experiments on the 8-ray | 
spectrum of radium-C (cf. this vol., ii, 515) have shown it to be 
probable that the @-rays emitted by radium-C are of photoelectric 
origin, due to the action of the y-rays. This conclusion has now 
been confirmed by examining the secondary §-radiation excited 
in a number of other metals by the y-rays of radium. From all 
these metals, y-rays cause the emission of electrons from the 
K level, and, for the heavier metals, from the ZL level, and the 
energies of these electrons obey the same quantum law as the 
radiations excited by X-rays. When radium is in contest with 
27 
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another element, two similar $-ray spectra are obtained, one, the 
natural -ray spectrum of the radium, being about four times as 
intense as the other, which is due to the electrons emitted by the 
non-radioactive substance. This bears out the opinion that the 
atom emitting the y-ray has the best chance of absorbing it with 
the emission of a -ray. 

There was no indication, on the photographic plates, of a 
photoelectric effect corresponding with the H ray of the natural 
spectrum. M.S. B. 


Measurement of Feeble Radioactivity and the Radio- 
activity of Alkali Metals and Some Other Substances. G. 
HorrmMann (Z. Physik, 1924, 25, 177—199; cf. A., 1920, ii, 
575; 1922, ii, 184)—Two sensitive methods are described for 
the determination of a feeble By-radiation. By the first method 
disturbances due to an accompanying «-radiation are avoided by 
placing the ionisation chamber at a sufficient distance from the 
radiating substance. The second method may be used when an 
«-radiation is absent, or is so slight that the By-radiation between 
two impulses can be measured with sufficient accuracy. <A feeble 
«-radiation may also be measured, or a feeble @-radiation not 
measurable by the first method. In each case the ionisation chamber 
is filled with a gas free from emanation, and the ionisation current 
may be varied by varying the pressure. These methods have 
been applied to the study of the radioactivity of the alkali metals. 
The activity of sodium and cxsium is found to be negligible. The 
ratio of the activity of potassium to rubidium by method [I is 1: 4, 
but by method II, 1: 7-6. By the first method the ratio of the 
activity of potassium to the py-activity of uranium is 1 : 460. Lead 
which had been undisturbed for 140 years had an «-activity about 
equal to that of copper, but ordinary lead has an activity about 
10 times as great. Samples of coloured fluorspar were also 
examined. The activity of a jpole-green variety, expressed as 
radium content, was 0-27 x 10° g. per g., whilst that of a dark 
violet sample was 2-24 x107% g. The latter had a strong odour. 
The application of the apparatus to the determination of radium by 
the y-ray method, and to the study of atmospheric radioactivity, 
is also described. 


Preparation of Line Sources of Radium-C. G. H. HENDER- 
son (Nature, 1924, 114, 503).—The efficiency of the usual method 
of preparing an active line source of radium-C is increased fourfold 
by enclosing a thin cylindrical sheath of iron or nickel in the tube, 
the sheath being in contact with the mercury which is positive, 
and the sealed-in platinum wire negative. With 200 volts, an 
efficiency of over 50% can be obtained. A. A. E. 


Internal State of the Earth in Relation to its Radioactivity. 
A. P. Socotow (J. Phys. Radium, 1924, [vi], 5, 153—160).—A 
mathematical paper relating the internal temperature of the earth 
to hypothetical distributions of radioactive materials. L. J. H. 
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Variations in the [Quantity of] Heat Liberated by Radium 
Bromide. J. H. re Bet (Compt. rend., 1924, 179, 160—161).— 
The temperature of 0-01 g. of radium bromide when placed in a Dewar 
vessel has been measured over long periods of time. Variations 
of the order of 3% are found to occur. These are due to causes 
external to the radium, possibly extra-terrestrial, since a second 
apparatus, under the same conditions, gave the same minima at 
the same time. W. E. G. 


Apparatus for Measuring the Heat Liberated by Radio- 
active Substances. M. D. Yovanovitcn (Compt. rend., 1924, 
179, 163—165). 


_ Photochemical Threshold and Energies of Linking. A. 
Jos and G. EMSCHWILLER (Compt. rend., 1924, 179, 168—171).— 
On the basis of the value previously obtained from photochemical 
considerations (cf. this vol., i, 929) for the energy of linking of 
iodine with carbon in ethyl iodide, and the heats of combustion 
of iodides and hydrocarbons found by other investigators, the 
authors have shown how the distribution of the energy of com- 
bination throughout the molecule can be calculated. This method 
leads to a value for the heat of combustion of an atom of carbon : 
337-18 Cal. On assuming the values for this oxidation, obtained 
by Wertenstein and Jedrzejewski and by de Forcrand, it is found 
that the introduction of iodine into the molecule increases the 
energy of association of two carbon atoms and decreases that between 
carbon and hydrogen. M. S. B. 


Relation between Chemical Affinity and the Infra-red 
Spectra of [Condensed] Compounds. A. Batanpin (Z. 
Physik, 1924, 26, 145—160).—Assuming the Kossel molecular model, 
together with certain simplifying assumptions, the mutual affinity 
of the atoms in a condensed molecule, uw, is given by K — ¢(v;—v,), 
where K and c are constants, and v,, v, are the frequencies of the 
two residual rays observed for binary compounds. The formula 
holds for many salts, e.g., certain halides, chlorates, sulphates, car- 
bonates; it also holds for some gaseous carbon compounds, although 
the assumptions on which it is based are not wholly ery 3 this 
case. 


Localisation and Specific Action of Subsidiary Valencies. 
P. Pretrrer (Z. anorg. Chem., 1924, 137, 275—290).—The form- 
ation of all the known additive products of hydrogen chloride, water, 
ammonia, and unsaturated hydrocarbons may be explained by 
assuming that these compounds contain localised subsidiary valencies 
having a certain definite and specific action and that ammonia and 
the unsaturated hydrocarbons each have one additive centre, 
and hydrogen chloride and water each two separate and distinct 
additive centres for all the characteristic reactions of these com- 
pounds. The substitution of halogen, hydroxyl, or amino groups 
for hydrogen in organic compounds confers on these compounds 
in many cases the power of forming additive molecular compounds, 
and it is shown that the subsidiary valencies of the substituted 
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groups play an important part in defining the nature and properties 
of these compounds. 


Polarity of Valencies. W. A. Noyes (Ber., 1924, 57, [B], 
1233—1242).—A lecture delivered before the German Chemical 
Society. H. W. 


Colour and Molecular Geometry. II. Explanation of the 
Results of Chattaway and Clemo. J. Momr.—(See i, 1076.) 


Derivation of the Principal Types [of Space Lattice] from 
the Basic Types, «, and 6,. J. BECKENKAMP (Z. anorg. Chem., 
1924, 137, 418—420).—The basic type a, has, as the elementary 
poaslictopipes, a rhombohedron built up by superimposing a tetra- 

edron on each of two opposite faces of an octahedron, and the 
derived types are formed by the space-centring either of the 
tetrahedron or of the octahedron. Type a, (diamond type) is formed 
by the interpenetration of two lattices such that one of the tetra- 
hedra of each lattice is space-centred. In type a, (calcium fluoride), 
both tetrahedra of the basic type are space-centred with reference 
to two different elements; type a, (lithium) is formed by the 
interpenetration of four lattices so that the tetrahedral centres of 
gravity of two other «a, lattices coincide with each point of the a, 
lattice, giving it the appearance of a space-centred cubic lattice. 
Type «,°° is formed by the interpenetration of two «, lattices so 
that the points of one lattice lie on the octahedral centres of gravity 
of the other. The corresponding B types of lattice are formed by 
displacing the lattice in the direction xy. There are two types of 
8, lattice, the normal or wurtzite type having c=V2 or 3/6 
and the 6,’ (zine type) having a principal axis 4/3 that of the normal 
type. A. R. P. 

Tabulated Data for the Examination of the 230 Space- 
groups by Homogeneous X-Rays. W. T. AstBury and K. 
YarRvDLey (Phil. Trans., 1924, A, 224, 221—257).—A set of diagrams 
of each of the 230 space-groups is given showing the distribution 
of symmetry elements and the relative positions and orientations 
of the molecules in the unit cell. These are accompanied by tables 
giving the fundamental Bravais lattice, the number of asymmetric 
molecules per cell, the abnormal spacings to be expected, and the 
possible molecular symmetry for each space-group. L. J. H. 


Reflection of Characteristic Bromine X-Radiation by a 
Crystal of Potassium Bromide. §. K. Attison and W. DUANE 
(Proc. Nat. Acad. Sci., 1924, 10, 298—302).—X-Rays from a high- 
voltage tube with a molybdenum target were reflected from the 
(100) face of a crystal of potassium bromide and the spectrum was 
examined with an ionisation spectrometer. In the first order 
spectra, a weak indication was found of the Ka line of bromine, and 
in the second order a definite peak for K, was obtained, but the 
bromine K, and K, lines were masked by a strong molybdenum 
peak. In the third order spectra, K, for bromine was obscured 
by molybdenum lines, but K, and Ky, were separated and clearly 
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indicated. The peaks for the characteristic bromine radiations 
which are found only in the second and third order spectra are super- 
imposed on a scattered radiation of considerable intensity and 
hence would be difficult to detect by a photographic method (cf. 
Clarke and Duane, A., 1923, ii, 468, 469; Walter, Z. Physik, 1923, 
20, 257). 8. 8. 


Scattered X-Rays. P. A. Ross (Proc. Nat. Acad. Sci., 1924, 
10, 304—306).—-Spectrograms of molybdenum K-radiation, scat- 
tered at 90° from blocks of paraffin, aluminium, copper, silver, and 
lead, have been obtained, and all show, in addition to the undeviated 
molybdenum line, a shifted line, the displacement of which is the 
same in all the photographs and is of the order required by Comp- 
ton’s quantum theory of scattering (Physical Rev., 1923, 21, 483). 
The intensity of the shifted line falls off very rapidly with increasing 
atomic weight of the scattering element. These results show 
that the phenomenon cannot be ascribed to the tertiary radiations 
studied by Clarke and Duane (this vol., ii, 368, 369). Rays scat- 
tered by paraffin at 60° and 30° show the predicted Compton shift 
and, in the latter case, the shifted line has moved past the short 
wave limit for the tertiary rays calculated from the K absorption 
limit for carbon and hence cannot be due to a strongly filtered 
tertiary radiation. A spectrogram on a larger scale of molybdenum 
rays scattered by graphite at 90° shows each component shifted to 
the same extent. 8. 8. 


Fine Structure of X-Ray Absorption Edges. K. CHAMBER- 
LAIN (Nature, 1924, 114, 500—501).—Experimental evidence is 
adduced to show that the white line on the long wave-length side 
of the absorption edge, observed by Coster (this vol., ii, 581) in the 
case of iodic acid and of potassium permanganate, is due to reduction 
of the compound by the X-rays; the plates thus show, not only 
the absorption edge of the original compound, but also that of the 
reduction product. A. A. E. 


Crystal Structure of Graphite. O. Hassex and H. Mark 
(Z. Physik, 1924, 25, 317—337).—The elementary crystal unit of 
graphite shows hexagonal symmetry and contains eight carbon 
atoms. The axes are: a=2:47, b=4-25, c—6-79 A. The results 
agree with Hull’s determinations (Physical Rev., 1917, * oh 


Relation between Crystal Structure and Constitution of 
Carbon Compounds of Methane. II. Crystallography of 
further Simple Substitution Products. I. E. Knaces.—(See 
i, 1050.) 


Preparation of Single Crystals of Metals. I. OBREImow 
and L. Scpusnirkow (Z. Physik, 1924, 25, 31—36).—If a molten 
metal be kept in a vessel with a capillary exit below, the whole 
evacuated to remove trapped or occluded gas, and the metal in the 
capillary cooled until solidification sets in, a single centre of crystal- 
lisation is formed. Solidification may then be allowed to extend 
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throughout the vessel, thus producing a single crystal. The 
maximum cross-section of the capillary, for the formation of a 
monocrystalline block, varies with the metal. ([Cf. B., 3 ie, 


Quantum Theory of Monatomic Ideal Gases. G. Scnay 
(Z. Physik, 1924, 25, 37—41; cf. this vol., ii, 232)—A theoretical 
paper in which it is shown by statistical methods that the region 
of degradation of energy for ideal gases lies below temperatures 
accessible to measurement, and therefore is practically non-existent. 
New limiting values for the thermodynamic functions at the absolute 
zero are given. The mathematical deductions recorded only apply 
to very dilute gases in which the volume of the atoms is -——- 


Specific Heats of Magnesium, Calcium, Zinc, Aluminium, 
and Silver at High Temperatures. E. D. Eastman, A. M. 
Wirams, and T. F. Youne.—(See ii, 681.) 


Induced Alternate Polarities in a Carbon Chain on the 
Basis of Bohr’s Theory. K. Hoyenpaut (J. Chem. Soc., 1924, 
125, 1381—1388).—It is assumed that shared electrons pursue 
looped or figure-of-eight orbits around the nuclei of the two atoms 
joined by a non-polar valency as suggested by Sidgwick (7'rans. 
Faraday Soc., 1923, 19, 459). When dissimilar atoms are joined the 
loops of the orbits differ in size, and in order to maintain the same 

riod of revolution for the electron it is necessary that one or both 
oops become smaller than in the uncombined atom. When chlorine 
is combined with carbon, the carbon loop of the orbit becomes 
smaller and the electron is for a shorter period in the neighbourhood 
of the carbon atom, which may therefore be said to be positive. 
Considerations of symmetry indicate that this contraction of the orbit 
in the first carbon atom will produce an enlargement of the loop 
of the electrons passing around the second carbon atom and forming 
the covalency. Hence an alternating polarity is produced along the 
chain. The magnitude of the effect is estimated to be +1, —4, 
+3, —s, +) in successive carbon atoms in a saturated chain, 
+1, —%, +4, —%, +1 in a chain of alternate single and double 
bonds, and, in the benzene ring, ortho, —0-565, meta, +0-408, 
para, —0-360, the polarity of the substituted carbon atom being 
taken as unity. A modification of G. N. Lewis’ electronic formule 
is suggested which indicates the postulated distribution of ae 


Relationship between Melting Points and Boiling Points. 
G. G. Lonatnescu (Bul. Soc. Romana Stiin., 1923, 26, 51—52).— 
The relationship between the absolute melting points and boiling 

ints of elements and compounds given by Lorenz and Herz 
(cf. A., 1922, ii, 739) can be derived from the author’s formula, 
T/d/n=k, where T'=absolute m. p. or b. p., d=density of the 
solid or liquid, n=the number of atoms in the molecule, and k= 
50 for the solid state and 100 for the liquid state respectively. 
For the same element or compound, m. p./b. p.=0-50 (d solid/d 
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liquid), and as d solid/d liquid lies between 1 and 1-2, the ratio 
m. p./b. p. should lie between 0-50 and 0-60. This agrees with the 
average values of the ratio as calculated by Lorenz and Herz for 
organic compounds and elements, i.e., 0-5839 and 0-5583, respect- 
ively, but the average for inorganic compounds lies somewhat 
higher, viz., 0-7183. L. A. C. 

Va Pressure of Liquid Nitrosyl Chloride. M. Travutz 
and W. Grerwic.—(See ii, 673.) 


Vapour Pressure of Liquid Chlorine. M. Travurz and W, 
GrERwIG.—(See ii, 671.) 


Internal Pressure of Solids. T. W. Ricnarps (J. Amer. 
Chem. Soc., 1924, 46, 1419—1436).—The equation of state, p+ 
T9(Vp/V)"=(zp)o(Y/¥3)"-+(7'.«/B)»,, in which zp is the internal cohesive 
pressure, z,» the internal distending pressure, « the cubic co- 
efficient of expansion, and § the compressibility, all of which quanti- 
ties have a definite physical meaning, is correlated with an equation 
(p+p)(v—8,)=k%,+CT7 previously put forward (cf. A., 1923, ii, 
233). For simple solids at the absolute zero 7y»=1/B(n—m). If 
this is combined with the derived equation r=R/V 4a (V4=atomic 
volume) the value of (n—m)—V4«/R8 can be determined. The 
exponents n and m are probably not constant, but depend to some 
extent on volume. The internal pressures of solids calculated from 
the above considerations agree in the case of mercury with the 
pressure calculated from the heat of evaporation. H. T. 


Critical Temperature for the Condensation of Metal 
Vapours. J. CuariTon and N. Seminorr (Z. Physik, 1924, 25, 
287—291).—The critical temperatures of condensation of metal 
vapours on different surfaces depend on the nature of the surface ; 
thus for cadmium on paraffin, —67° to —70°, and for cadmium on 
mica, —77° to —80°. The results are in agreement with Langmuir’s 
theories of evaporation of adsorbed films from surfaces. W. E. G. 


Diffusion in Solid Metals. W. Griss and J. A. M. van 
Lrempt (Z. Metallk., 1924, 16, 317—-318).—When a single crystal 
made up of successive layers of molybdenum and tungsten is heated 
at 2400° in hydrogen for 3 hours, practically no diffusion of the two 
metals takes place. On the other hand, a pressed ingot made from 
an intimate mixture of very small crystals of the two metals consists 
almost entirely of solid solution after heating for 15 mins. at 2400°, 
diffusion of the metals commencing at 1300°. Powdered iron 
does not diffuse into a sintered and swaged bar of tungsten at 
1400°, but diffusion is rapid when a pressed mixture of the two 
metal powders is heated. Carbon commences to diffuse into a 
prepared tungsten bar at 1550°, but has no action on a single 
crystal of tungsten, or on a rod prepared from it, even at 1900°. 
(Cf. B., 1924, 835.] A. R. P. 

Electrolytic Conductivity in Fused Metallic Alloys. I. 
Electrolysis of Antimony-Zinc Alloys. R. Kremann, H. 
Ortner, and R. Margi (Monatsh., 1924, 44, 401—415).—In view 
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of the work of Moers on the electrical conductivity of lithium 
hydride (A., 1921, ii, 200), and of Lewis, Adams, and Lanman 
(A., 1916, ii, 76) on sodium and potassium amalgams, the con- 
ductivity of various alloys has been studied, the problem having a 
bearing on the theory of the metallic state. Experiments with 
antimony-zince alloys containing 20—30% of antimony show that 
the passage of a current through the molten alloy is accompanied 
by electrolytic action, the antimony moving towards the anode 
and the zinc towards the cathode. At the ordinary temperature 
the effect is not observed with the solid alloy. Further experiments 
at 620° with an alloy containing 53—61% of antimony show that the 
electrolytic effect increases with the current density, but finally 
approaches a limit which depends on the temperature and on the 
composition. The maximal electrolytic effect represents a balance 
between the effeet produced directly by the current and the tendency 
of the metals to mix again by diffusion. Rise of temperature 
shortens the time for the attainment of equilibrium, but does not 
disturb the maximum. Similar effects have been found with 
sodium and cadmium amalgams. R. B. 


Electrolytic Conductivity of Fused Metallic Alloys. II. 
Electrolysis of Lead-Bismuth Alloys. R. Kremann and 
A. Bropar (Monatsh., 1924, 44, 383—399).—Experiments on the 
electrical conductivity of the eutectic alloy (42% Pb) afford evidence 
of electrolysis, the lead moving towards the cathode and the bismuth 
towards the anode. The electrolysis increases with the current 
density up to a maximum at about 10 amp. per sq. mm., as was 
observed with zinc-antimony alloys. The length of the tube has 
no apparent influence, but the effect is more pronounced with 
tubes of wide cross-section. It appears to be independent of 
temperature. The changes in composition produced by the current 
tend to be neutralised by diffusion. These appear to be equally 
influenced by temperature up to 440°, but it is probable that, above 
1000°, the influence of diffusion will preponderate and no electrolytic 
effect will be observed. R. B. 


Condition of Hydrogen Dissolved in Platinum. K. BENNE- 
witz and P. GUNTHER (Z. physikal. Chem., 1924, 111, 257—268).— 
Various facts suggest that hydrogen in contact with heated 
ym is ionised. The resistance of a platinum wire heated in 

ydrogen at 750—850° decreases during the absorption of the 
gas, and increases when the gas is extracted. The change in resist- 
ance depends on the temperature and somewhat below 1200° the 
change is very slight. At higher temperatures, the resistance 
increases during the absorption of hydrogen; this is accompanied 
by the formation of larger metal crystals, a loosening of the texture 
of the metal, and a diminution in contact between the individual 
crystal surfaces. Hence other investigators working only at these 
higher temperatures have only observed an increase in the resistance 
of the metal due to the solution of the hydrogen. It is inferred that 
the catalytic activity of platinum in hydrogenation reactions is due 
to the accumulation of hydrogen ions at the surface of the metal 
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and that the seat of catalytic activity is in the neighbourhood of 
the surface and not in the metal itself. J. B. F. 


Thermo-electric Researches on Nickel Alloys. W. Roun 
(Z. Metallk., 1924, 16, 297—300)—The thermo-electric power of 
nickel alloys with 5 and 10% of various other metals against 
platinum is recorded graphically, together with results of experi- 
ments designed to discover a thermocouple that will give a large 
E.M.F. at 1000°. A couple consisting of 84% Ni-16% Mo and 
70% Ni-30% Cu gave a reading of 85 millivolts at 1000°, but could 
only be used without deterioration up to 800°, whereas a 9-5% Cr- 
90-5% Ni and 100% Ni couple gave a reading of 50 millivolts at 
1000° and withstood that temperature for long periods. [Cf. B., 
1924, 835.] A. R. P. 


Variation with Composition of the Dielectric Constant of 
Mixtures of Alcohols with Water. G. G. SaLazar (Anal. Fis. 
Quim., 1924, 22, 275—338).—Measurements of the dielectric con- 
stants of methyl, ethyl, and propyl alcohols confirm the rule of 
Tereschin and Schlundt, according to which the dielectric constant 
increases with molecular weight in homologous series. The values 
obtained show that water and the alcohols have a high internal 
ionisation. Mixtures of the alcohols with water do not agree in 
their dielectric constants with the formule of Silberstein, or of 
Philip and Haynes. The curves showing the connexion between the 
dielectric constant and the composition of mixtures exhibit singular 
points corresponding with definite hydrates. All three alcohols 
appear to form hydrates, with 1, 3, and 6 mols. of water, respectively. 
Propyl alcohol also forms a hydrate with 16 mols. of water. 
Between these singular points the curves are strictly "ae . 


Criticism of Distillation Method of Measuring Vapour 
Pressure. L. J. Hupixeston (J. Chem. Soc., 1924, 125, 1558— 
1559).—It is suggested that, in the experiments of Dunn and 
Rideal (this vol., ii, 306), in which hydrochloric acid at 25° was 
distilled into a receiver at 0°, the composition of the distillate was 
not that of the vapour above the acid on account of the independent 
diffusion of the components at the low total pressure prevailing. 
The suggestion may be tested by changing the temperature of the 
condenser. L. J. H. 


Indirect Measurement of the Aqueous Vapour Pressure 
of Capillary Systems by the Freezing-point Depression of 
Benzene. E. M. CrowrHer and A. N. Puri (Proc. Roy. Soc., 
1924, A, 106, 232—242)——The vapour pressures of soils, as 
measured by the freezing-point depression of benzene with which 
the soils are in equilibrium (cf. Sidgwick, T., 1920, 117, 1340), 
show a systematic deviation from the values obtained by measure- 
ment in air or in a vacuum. This can be accounted for by the 
—™ that part of the water is held in fine capillaries (micro- 
pores). 


| 


ii. 726 . ABSTRACTS OF CHEMICAL PAPERS, 


Supersaturation of Gases in Water and certain i 
Liquids. J. Merscuu (J. Physical Chem., 1924, 28, 417—437).— 
The solubilities of gases in different solvents have been determined 
by saturating at pressures up to 5 atm., reducing the pressure, and 
determining the amount of gas which can then be shaken out. 
The supersaturated solutions are comparatively stable, no gas 
escaping until the surface of the liquid is broken. The results for 
solutions of carbon dioxide in water and in ethyl alcohol are very 
irregular, but in general the graph obtained by plotting the volume 
of gas shaken out of a supersaturated solution against the excess 

ressure at which saturation took place is in agreement with Henry’s 


Ww. 

The following gases and liquids have been examined: oxygen 
in water, ethyl alcohol, acetone, and carbon tetrachloride ; nitrogen 
in water, aniline, nitrobenzene, ethyl alcohol, and benzene ; hydrogen 
and air in water; carbon dioxide in water and ethyl alcohol. 

M. S. B. 


Solubility of Gasoline (Hexane and Heptane) in Water 
at 25°. L. H. Muiean (J. Physical Chem., 1924, 28, 494— 
497).—The solubility of a sparingly soluble liquid, which has an 
appreciable vapour pressure, is conveniently determined by measur- 
ing the solubility of the substance, in the form of vapour, at a pressure 
which is less than that of the vapour pressure of the pure liquid at 
the same temperature. Regarding the vapour as a perfect gas, the 
amount dissolved when the vapour pressure equals that of the 
pure liquid may be calculated. The solubility coefficients at 25° for 
hexane, heptane, and benzene in water are 0-012, 0-017, and 1-5, 
respectively, and the volumes of these in the liquid form which 
dissolve in 100 vols. of water at 25°, are approximately 0-0014, 
0-0007, and 0-07, respectively. M. 8. B 


Measurement of Activity by the Partition Method. I. 
B. Cavanaau (Proc. Roy. Soc., 1924, A, 106, 243—250).—A know- 
ledge of the partition ratio of a substance between two liquids, 
and of the activity of the substance in one of the liquids, enables the 
activity in the other liquid to be calculated. This principle may be 
used to determine accurately activity coefficients in very dilute 
solutions, and an experimental method is devised for measuring the 

artition coefficients in such cases. The activity coefficients of 
ithium chloride in dilute amyl alcohol solutions at 25° are 
tabulated. & 4 


Viscosities of some Univalent Salts of Higher Fatty Acids 
in Organic Solvents. M. Prasap (J. Physical Chem., 1924, 
28, 636—643).—These determinations have been made in order to 
correct for viscosity the conductivity measurements of Bhatnagar 
and Prasad (Kolloid-Z., 1923, 33, 279), because, on plotting equiva- 
lent conductivity against dilution, straight lines were obtained. 
Incidentally, the viscosity measurements have also been employed 
to test the viscosity formule given by different investigators. The 
corrected values for the conductivities still give straight-line graphs. 


4 } 

a 
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Electrical Conductance of Mixtures of Aniline, Acetic Acid, 
and Water. J. R. Pounp (J. Chem. Soc., 1924, 125, 1560— 
1564).—The conductivities at 30° of mixtures of aniline, acetic acid, 
and water over the whole range of ternary composition were 
measured. Mixtures having good conductivity are, in general, 
those showing the greatest contraction and having the greatest 
viscosity, i.e., those in which complex formation is prominent 
(cf. this vol., ii, 389), but the mixtures of greatest conductivit 

contain large proportions of water. Dilute solutions of acetic acid, 
or of acetic acid and water, in aniline have molecular conductivities 
which decrease continually with dilution. L. J. H. 


Moving Boundary Method for Determining Transference 
Numbers. E. R. Surry and D. A. MacInnes (J. Amer. Chem. 
Soc., 1924, 46, 1398—1403).—A simplified form of the moving 
boundary method (cf. A., 1923, ii, 828) for determining transport 
numbers has been tested. Owing to heating effects and the change 
of the transport number with the concentration of the indicator, 
the method is not considered satisfactory. 


Ion Migration in Solid Electrolytes. G. C. Scumipr (Z. 
Elektrochem., 1924, 30, 440—443).—Many metallic salts, especially 
halides (cf. this vol., ii, 13), emit positive ions at temperatures above 
200°. Solids behaving thus are electrolytic conductors; those 
which emit electrons at higher temperatures (e.g., oxides) conduct 
metallically. Lead chloride is exceptional in emitting negative 
ions. It is suggested that solid cadmium iodide, for instance, 
ionises into Cd’ and Cd,_,I’,,; solid lead chloride into Pb,CI'., 
and CY. The fact that in electrolytically conducting solids one ion 
only appears to migrate would be accounted for by the difference 
in the mobility of such ions. W. A.C. 


State of Equilibrium in Mixed Salt Solutions. N. Sasaxr 
(Z. anorg. Chem., 1924, 137, 215—220).—A mathematical paper in 
which expressions are deduced for the concentration of all the ions 
and ionic groups in a solution containing hydrogen, sodium, and 
ferric chlorides and sodium bromide. A. BR. P. 


Heterogeneous Equilibria. IV. Solubility of Strong 
Electrolytes. J. A. V. Buttzr (J. Physical Chem., 1924, 28, 
438—448 ; cf. this vol., ii, 530).—Regarding the process of separation 
of a solid from solution as the adsorption of positive and negative 
ions alternately by the undissolved solid, the author has developed 
an equation, log,, P=(U/2-303RT)+XK, showing the relationship 
between the ionic solubility product P and the heat of solution U, 
where K is a constant of which the factors are given. By assuming 
that K is independent of temperature U may be determined from 
the above equation. Values for U and K have been calculated 
from observations on the effect of added salts, with or without a 
common ion, on the solubility of certain electrolytes. The general 
parallelism between the values of U and the solubility, and also 
the approximate constancy of K, appear to confirm the equation. 
Since only “ total ion concentration ” has been used in calculating 
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solubility products the results afford some support for the theory 
of complete electrolytic dissociation. The relation between the 


equations given and the conception of activities is indicated. 
M. S. B. 


Solubility of Tyrosine in Acid and Alkali. D. I. Hircr- 
cock (J. Gen. Physiol., 1924, 6, 747—757)—The solubility of 
tyrosine in water and in hydrochloric acid and sodium hydroxide 
solutions (0-001 to 0-05M) has been determined; the py values of 
the saturated solutions are recorded. The calculated ionisation con- 
stants of tyrosine are: K,=1:57x10"", K,,= 
8-5x107!, and the changes in solubility with py can be satisfac- 
torily explained in terms of these constants. D. R.N. 


Solid Phases of Invariable Composition. T. W. J. Taytor 
(J. Chem. Soc., 1924, 125, 1969).—Polemical against Clendinnen 
and Rivett (T., 1921, 119, 1329; 1922, 121, 801; 1923, 123, 
1634). M. B. D. 


Electrical Resistance of Protein-Water Systems. M. H. 
Fiscuer (Kolloid-Z., 1924, 35, 138—143).—The electrical resistance 
of gelatin-water systems shows a sharp increase with falling temper- 
ature which is comparable with, but not so pronounced as, that 
found for soap—water systems (this vol., ii, 312). At a given tem- 
perature, the addition of acid or alkali lowers the resistance, but as 
the temperature falls, the increase in resistance is still observed. 
The influence of acids and alkalis is not determined merely by the 
concentration of hydrogen or hydroxyl ions, but is specific. The 
results indicate that at lower temperatures the low-resistance 
system of gelatin in water is converted into the system of water in 
gelatin, which is a poorer conductor. 8. 


Physical Chemistry of Globulin. IV. Migration Velocity 
of Globulin Ions. M. Apvotr (Koll.-Chem. Bethefte, 1924, 19, 
363—380).—Measurement of the mobility of negative globulin ions 
in neutral solution by the method of Landsteiner and Pauli (Ver- 
handlung. d. Kongresses f. Innere Medizin, Wien, 1908, XXXV) 
gives 0-00048 cm./sec. Dilution has little effect on the mobility, 
but the addition of alkali gives a considerable increase. Experi- 
ments with solutions of the phosphate and sulphate give for the 
positive globulin ion U,,=0-00052 cm./sec. Dilution or the addi- 
tion of sulphuric acid does not change this value, but the addition 
of phosphoric or hydrochloric acid causes a marked ager 

8. 8. 


Amphoteric Character of Gelatin and its Beari on 
certain Electrochemical Phenomena. P. K. (Trans. 
Amer. Electrochem. Soc., 1924, 46, 153—169).—The electrolytic 
properties of gelatin explain its influence in the electrolysis of 
inorganic salt solutions. Owing to the presence of both acidic 
and basic groups, it may behave as an acid or as a base, according 
as the p, value of the solution is above or below 4-7, the py value 
at the isoelectric point. In acid solution, therefore, it migrates 
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to the cathode and accumulates there as a film. This offers a 
certain resistance to the discharge of metallic ions, and thus increases 
the polarisation. Also, by hindering the diffusion of the liquid, 
the gelatin keeps down the concentration of metallic ions in the 
neighbourhood of the cathode, and thus favours the conditions 
which produce a smooth, even deposit rather than a crystalline 
one. The experimental results of a number of investigators are 
discussed in the light of this theory, and the “ co-precipitation ” 
theory is critically considered. M. S. B. 


Dielectric Constant of Vanadium Pentoxide Sol. R. 
and O. (Kolloid-Z., 1924, 34, 259—262).—For a 
wave-length of 70 cm. a vanadium pentoxide sol three years old 
showed an increase in dielectric constant with increase in con- 
centration, but the converse was found in the case of a freshly- 
made sol. These results are in general agreement with those of 
Errera (A., 1922, ii, 694) for much longer wave-lengths. Errera 
(A., 1923, ii, 225) is wrong, however, in supposing that the dielectric 
constant increases with the field strength. It is the polarisation 
which increases, M. S. B. 


Action of Penetrating Radium Rays on Gels. A. FERNAU 
(Kolloid-Z., 1924, 34, 308—312; cf. Fernau and Pauli, A., 1917, 
ii, 189).—Variations in electrical conductivity with time have been 
observed for ceric and ferric hydroxide gels and the corresponding 
salt solutions, both under the action of penetrating 6- and y-radi- 
ations and when left to age naturally. For ceric hydroxide, there 
is an increase of conductivity in both cases, but it is much greater 
for the irradiated gel. Similar results, but less pronounced, are 
obtained for ferric chloride and ferric nitrate gels. An irradiated 
ceric ammonium nitrate solution decreases in conductivity, although 
in the absence of radium rays the conductivity remains practically 
constant. The behaviour of ferric nitrate solution is similar to 
that of the gel. In order to determine the cause of the behaviour 
of the cerium salt solution, a similar experiment was carried out 
with ammonium nitrate solution, but the conductivity with and 
without radiation was practically the same. The influence of the 
platinum electrodes was also insufficient to explain the at 

Experiments in Diffusions. Periodic Precipitations and 
Markings. R. Grant (J. Sydney Tech. Coll. Chem. Soc., 1924, 
1, 64—83).—Experiments on Liesegang ring formation in gels are 
described. E. M. C. 


Diffusion of Potassium Sulphate in Jellies containing 
Barium Chloride. C. L. Waaner and C. Haurren (Kolloid- 
Z., 1924, 35, 164—166).—The authors have attempted, without 
success, to repeat the experiment of Dreaper (ibid., 1914, 14, 170). 
In every case the diffusion of potassium sulphate into jellies con- 
taining barium chloride led to the precipitation of barium sulphate 
in a continuous manner, and the disappearance of this precipitate 
described by Dreaper (and explained by him by assuming the 
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formation of a soluble double sulphate) was never observed. Since 
the postulated double salt cannot be prepared by fusing together 
the anhydrous salts (Grahmann, A., 1913, ii, 586) and the corre- 
sponding calcium compound is decomposed by water, it is improb- 
able that such a compound could be formed in aqueous solution 
even in the presence of gelatin. 8. 8. 


Behaviour of Silver Chromate in Gelatin and a New 
Explanation of Liesegang’s Rings. K.C. and N. R. Doar 
(Kolloid-Z., 1924, 34, 270—279).—Contrary to the conclusions of 
Williams and Mackenzie (T., 1920, 117, 844), silver chromate in 
the presence of gelatin diffuses much more slowly than a 
crystalloid. Since a peptising medium is always necessary for the 
production of rings, these are apparently due to the periodic 
coagulation of a peptised colloid. The space between the rings 
may be either free from the colloid on account of the adsorption 
of the latter by the precipitate or, if the adsorptive power of the 
coagulum is not very large, it may simply consist of peptised 
colloid which has not: been precipitated because of its lower 
concentration. 


Diffusion Processes in Gelatin. II. Liesegang’s Pheno- 
menon. C. A. ScuiEussnER (Kolloid-Z., 1924, 34, 338—341; 
cf. A., 1923, ii, 59)—The distances from the origin of a succession 
of Liesegang’s rings form a geometrical series; that is, if x, be the 


interval for the nth ring ~,/z,,—K, or log x,—log x,,=k,. It 
may also be seen that n=log tale . This has been shown to be 


true for silver dichromate. By ck’s law, k,=x?/t, where ¢ is the 
time of formation of the ring at distance z, trom which it can be 
shown that k,—(log k,+-log t)/2n, and this formula is verified by 
the results of Kéhler’s measurements of the time of formation 
(A., 1916, ii, 554). 

The substructure of the gelatin, that is, the distance apart of 
the rings which fill the space between the visible rings and can 
only be seen under the microscope, has also been examined. It is 
found to be governed by the same constant k,, so that k,—log 
(1+d/x)/z, where z is the number of microscopic rings in the 
interval d adjacent to the visible ring at distance x from the 
starting point. The constant k, is independent of the concen- 
tration of the salt present in the gelatin, but increases with 
diminishing concentration of silver nitrate. M. S. B. 


Oriented Wedge Theory of Emulsions and the Inversion 
of Emulsions. W. D. Harxtns and E. B. Kerrn (Science, 1924, 
59, 463—467).—The evidence in support of the theory that the 
shape of the molecule of soap is of importance in determining the 
size of the drop is discussed. The size of the drops depends very 
much on the nature of the oil which is emulsified, and the diameter 
ef the drops decreases as the metallic atom of the emulsifying 
oleate soap becomes larger. The addition of oleic acid or the 
corresponding base (up to 0-1), or of sodium chloride or potassium 
iodide, also decreases the size of the drops. The addition of 0-1 
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oleic acid inverts a sodium oleate emulsion of heptane to the water- 
in-oil type. The effect of high-speed mixing in decreasing the size 
of the drops in emulsions is described, and a more comprehensive 
theory of emulsions is envisaged. A. A. E. 


Surface Tension and Fine Particles. E.F. Burton (Nature, 
1924, 214, 502).—The attractive forces between two equal small 
spheres of matter induce an acceleration which varies inversely 
as the square of the radius of the particles. This quantity, although 
not measurable in individual cases, may be regarded as a measure 
of the effect of surface tension on small particles. A. A. E. 


Capillary Phenomena Appearing at the Surface of Separ- 
ation of Water and Benzene in Presence of Fatty Acids and 
Alkalis. R. Dusrisay (Compt. rend., 1924, 178, 1976—1977).— 
The change in surface tension produced at the surface of separation 
between water and a benzene solution of a fatty acid by the 
addition of sodium hydroxide (cf. Donnan, A., 1900, ii, 201) has 
been examined by a method previously described (this vol., 
ii, 154) for a series of acids extending from butyric to melissic 
acid. The effect of the addition of sodium chloride on the activity 
of the hydroxide has also been determined (cf. Dubrisay and 
Picard, A., 1923, ii, 741). Both solutions differ little from water 
in their action on acids of lower molecular weight than capric acid. 
From lauric to arachidic acid, the sodium hydroxide produces a 
considerable lowering of surface tension, which is still more pro- 
nounced in the presence of sodium chloride. For acids of still 
higher molecular weight, the behaviour is similar to that of the 
earlier members of the series. Among other organic acids examined, 
only abietic acid has been found to exhibit similar aes E ig 

M. S. B. 


Surface Tension of Oil-in-Water and Water-in-Oil Emul- 
sions. II. §. S. Josur (Kolloid-Z., 1924, 34, 280—283).— 
Water-in-oil emulsions prepared by using sodium oleate solutions 
as emulsifying agent, and olive oil and castor oil, respectively, 
as dispersion media, have the same surface tension as the 
oil itself. Determinations of the surface tension of an emulsion 
may therefore be used to show whether it is of the oil-in-water 
or water-in-oil type, since, in either case, the observed surface 
tension will be that of the dispersive medium (cf. Sanyal and Joshi, 
J. Physical Chem., 1922, 26, 481). M. S. B. 


Surface Tension of Colloidal Solutions and Dimensions 
of certain Organic Molecules. P. L. pu Noiy (Phil. Mag., 
1924, 48, 264—277).—According to measurements made at intervals 
of 15 to 30 secs., the surface tension of all colloidal solutions shows 
an initial fall at the rate of about 1 dyne per minute. This fall 
increases with dilution and attains a maximum at a certain concentra- 
tion. For colloids with little influence on the surface tension of water, 
such as blood-serum and albumin, the fall may reach 20 dynes. 
Certain solutions, e.g., saponin at high concentrations, do not show 
any fall, but a slight increase. The surface tension rises when such 
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solutions are stirred. From the results, it is calculated that the 
length of a molecule of sodium oleate is 12-3x10% cm. and its 
width 6-8x10 cm. The lengths for serum-albumin and egg- 
albumin are respectively 43-3 x 10°8 and 52-8 x 10°8, The presence of 
one-millionth part of most colloids prevents the crystallisation of 
sodium chloride solution or other salts in large crystals. At a 
dilution of 10, serum solutions evaporate much more slowly 
than at any other concentration; this is attributed to the form- 
ation of an orientated unimolecular layer at this concentration. 
The addition of sodium oleate or any active colloid to a more 
inert colloidal solution, such as pure serum, produces a consider- 
able drop in surface tension, which then rises immediately and 
after 7 mins. may attain its initial value. J.B. F. 


Adsorption. II. Adsorption and Heterogeneous Distri- 
bution. P. N. Paviov (Kolloid-Z., 1924, 35, 87—88; cf. this 
vol., ii, 594).—The distribution of a substance between two im- 
miscible solvents is considered for the case in which the molecular 
condition of the solvents and of the solute depends on the con- 
centration, and it is shown that distribution can be represented by 
an exponential equation. E. M. C. 

Adsorption. III. Surface Tension of Liquid Mixtures 
and Adsorption. P. N. Pavtov (Kolloid-Z., 1924, 35, 89— 
97).—The Gibbs adsorption equation holds only for adsorption 
from a phase consisting of a single component and its application 


to adsorption from solutions is unwarranted. The number of moles 
of each component adsorbed by the surface of a liquid mixture 
is proportional to the molar fraction of the component in the 
liquid. A binary mixture of normal liquids satisfies the relation 
— x) + . x — = 0, where y, y,, and v, v4, V2 are 
t the d the 


e surface tensions and specific volumes of mixture, an 

two components, respectively, and x is the molar fraction. This 
equation is in agreement with the experimental data for mixtures 
of carbon tetrachloride and ethyl acetate, carbon tetrachloride and 
propyl formate, and for benzene and ethyl acetate. The equation 
does not hold when abnormal liquids such as water and acetic 
acid are components of the mixtures. The conception of a gradual 
change at the liquid—vapour interface involves the occurrence of 
negative adsorption. E. M. C. 


Adsorption. IV. Interfacial Tension between a Liquid 
Mixture and another Non-gaseous Phase. P. N. Paviov 
(Kolloid-Z., 1924, 35, 156—159)—The theory of adsorption at 
liquid interfaces is discussed and it is shown that Yox(1—#) + 
Ye3e—y=0, where y is the interfacial tension between an insoluble 
liquid (2) and a mixture of (1—z) parts of a liquid (1) with x parts 
of a liquid (3); 2; and yo3 are the interfacial tensions between the 
insoluble liquid (2) and pure (1) and (3), respectively. Measurements 
by a drop-weight method of the interfacial tension between mercury 
and carbon tetrachloride, ethyl acetate, and a mixture of the 
latter give values which are in agreement with the above — 
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Adsorption. V. Capillary Adsorption. P. N. Paviov 
(Kolloid-Z., 1924, 35, 159—162)—A mathematical discussion of 
adsorption formule. 8. 8. 


Adsorption. VII. Coagulation of Negatively Charged 
Chromium Hydroxide and the Influence of Ions carrying 
the same Charge as the Colloid. K.C. Sen and N. R. Duar 
(Kolloid-Z., 1924, 34, 262—269)—Negatively charged chromium 
hydroxide sol has been prepared by adding sodium hydroxide to 
chromium nitrate solution in the presence of arsenious acid, and 
then dialysing. Coagulation of the sol by positive ions appears 
to follow the Schulze-Hardy law except in the case of the thorium 
ion. The influence of various anions in preventing coagulation 
runs parallel with their coagulating power for the positive chromium 
hydroxide sol as determined by Weiser (A., 1922, ii, 575). With 
diminishing concentration of colloid, the concentration of all 
electrolytes, necessary for coagulation, also diminishes. This is 
contrary to the observations made by other investigators on the 
precipitation of arsenic and antimony trisulphide sols by salts of 
univalent cations. This is explained by the difference in the 
adsorbing powers of the two types of sol for the anion, which 
exerts a peptising action, the anion being adsorbed by arsenic 
trisulphide much more readily than by chromium hydroxide. 

M. 8. B. 


Adsorption. VIII. Adsorption by Freshly-precipitated 
Barium Sulphate During and After its Preparation. S. 
Guosu and N. R. Duar (Kolloid-Z., 1924, 35, 144—156).—Freshly- 
precipitated barium sulphate is a poor adsorbent for cupric ions, 
but readily adsorbs colloidal dyes and other colloids. The amount 
of adsorption increases with increase in the size of the colloid 
particles. The protective influence of gum arabic, agar-agar, and 
starch on the precipitation by barium sulphate of sols of the 
sulphides of arsenic and antimony is in the ratio 13-5: 4-85: 1, 
which agrees with Zsigmondy’s gold numbers for these substances. 
At the moment of precipitation barium sulphate is a good 
adsorbent for anions; the precipitate is positively charged and 
the filtrate is alkaline. Thus 19-1° of the dichromate ion in 20 c.c. 
of a 0-0333M solution is adsorbed in the precipitation of 0-5609 g. 
of barium sulphate. Quantitative measurements of the adsorption 
of anions has given the following series : Cr,0,"">8,0,’’>BrO,’> 
AsO," >C,0,” >10,'>10,’ >MnO,’> NO,’ > FeCy,’’"" > FeCy,’” > 
Cl’>CNS’>Br’>I’. Only small amounts of positive ions are 
adsorbed. The entrainment of copper, iron, and chromium salts 
in the precipitate is explained by the strong adsorption of the 
anion which leads to the precipitation of the metals as hydroxides. 


Electrical Nature of Adsorption Forces. I. Adsorption 
Heats and Dielectric Constants. W. Tarassorr (Physikal. 
Z., 1924, 25, 369—374).—A theoretical paper in which it is shown 
that, if adsorbed gas molecules are held by electrostatic forces, 
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the heat of adsorption should be proportional to (e—1)/e, where « 
is the dielectric constant of the adsorbed gas. The data of Hom- 
fray (A., 1910, ii, 771, 1041) and of Titoff (A., 1910, ii, 1041) on ad- 
sorption by charcoal are in close agreement with this relation. 
The data of Gurwitsch (Kolloid-Z., 1923, 32, 13) show that the 
order of the heats of adsorption when different liquids are adsorbed 
by a given solid is approximately the same as that of the dielectric 
constants. 8. 8. 


Adsorption as a Preliminary Stage in Chemical Com- 
bination Investigated by Adsorption Measurements on 
Zirconium Oxide Gel. II. E. Wrprxinp and H. WILKE 
(Kolloid-Z., 1924, 34, 283—-289).—The amounts of phosphoric acid 
which can be removed by washing, from zirconium oxide gel which 
has been left in contact with phosphoric acid solutions of varying 
concentration for different lengths of time, indicate that adsorption 
takes place first, and is then followed by salt formation. Since 
arsenic acid behaves similarly (cf. this vol., ii, 238), although salt 
formation in the latter case follows adsorption less rapidly, it was 
thought that this behaviour might be a function of the chemical 
affinity of the acid. To test this, similar experiments have been 
carried out with monochloroacetic acid, but with this acid adsorp- 
tion only occurs, the process being reversible and the desorption 
curve normal. Zirconium monochloroacetate may be prepared by 
precipitation of zirconium oxychloride solution by sodium mono- 
chloroacetate. The resulting compound behaves differently from 
the adsorption product obtained above. M.S. B. 


Adsorption by Activated Sugar Charcoal. III. Mechan- 
ism of Adsorption. F. E. Barrett and E. MrrueEr (J. Physical 
Chem., 1924, 28, 992—-1000).—Langmuir’s theory is developed to 
account for the authors’ results on adsorption by charcoal (cf. 
A., 1922, ii, 741; 1923, ii, 464). In water, hydrogen and hydroxyl 
ions are adsorbed in equivalent quantities, but neutral water 
molecules are adsorbed to a much greater extent. Adsorption from 
solution consists of the displacement of these ions and thus depends 
on the relative attraction of carbon for the ions and on the ease 
with which the solute dissociates. Hydroxyl ions are displaced 
by almost any anion, most readily by organic anions; the order of 
the anions differs markedly from the Hofmeister series. Hydrogen 
ions are only displaced by more noble cations, except in a few 
cases where chemical interaction occurs. The origin of the electrical 
double layer is discussed in terms of this hypothesis. The influence 
of chemical constitution on the adsorption of anions is explained 
in terms of the orientation of the surface molecules. 8.8 


Adsorption from Salt Solutions by Colloidal Copper 
Ferrocyanide. M. Franxkert and J. A. WILKINSON (J. Physical 
Chem., 1924, 28, 651—658).—The nature of the adsorption process 
has been studied with colloidal copper ferrocyanide as adsorbent 
suspended in solutions of a large number of electrolytes of different 
types. The solutions were afterwards examined for acidity or alkal- 
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inity, and for the amount of copper dissolved. Copper ferrocyanide is 
negatively charged in aqueous solution, probably due to adsorption 
of the OH’ ion. On the addition of potassium chloride, both ions 
are adsorbed, but the adsorbed K’ ion is sufficient to neutralise 
both the Cl’ and OH’ ions, since the ferrocyanide is precipitated. 
As a result of this preferential adsorption a certain amount of acid is 
thus formed in solution. The order of adsorption of anions as shown 
by the acidity developed is Cl’<NO,’<SO,” <Fe(CN),’” <OH’ 
and CH,COO’<HPO,"’<Fe(CN),”’. The Fe(CN),’’” ion is more 
freely adsorbed than the K’ ion and since H° ions are adsorbed to 
counterbalance the difference, the solution becomes alkaline. Potass- 
ium ferricyanide is interesting in that, at low concentrations, the 
solution becomes alkaline, owing to the greater adsorption of the 
anion. At high concentrations, however, it becomes acid because 
of the greater adsorption of K* ions. 

The solutions which develop most acidity show least dissolved 
copper, with the exception of the acetate. At low concentrations 
hydrochloric acid is completely adsorbed and gives no copper; 
as the concentration of the acid increases, the amount of copper 
increases, but is never equivalent to the amount of acid adsorbed ; 
from this it appears that adsorption precedes chemical action. 
Aluminium salts all develop alkalinity, but there is no definite 
relationship between the quantities of copper dissolved and the 
alkalinity developed. The results obtained can be explained more 
readily by the selective adsorption theory outlined above than by 
the theory of base exchange. M. S. B. 


Adsorption Experiments with very dilute Copper and 
Lead Solutions and their Significance in the Study of Mineral 
Deposits. C. W. Correns (Kolloid-Z., 1924, 34, 341—349).— 
Experiments have been made to determine the amount of copper 
sulphate and lead nitrate taken up by sand, kaolin, and chalk 
from dilute solutions, and the nature of this process. The copper 
in solution was determined by its catalytic effect on the reaction 
between potassium persulphate and potassium iodide, in weak acid 
solution, in presence of an iron salt (cf. Freundlich and Schucht, 
A., 1914, ii, 39), and the lead colorimetrically as the sulphide. Only 
in the case of copper sulphate and sand is a true adsorption curve 
obtained, probably on account of the ferric hydroxide present in 
thesand. With kaolin and copper sulphate, a maximum is obtained, 
and it is probable that both adsorption and, ultimately, chemical 
reaction take place. With chalk, chemical decomposition occurs 
with both lead and copper salts. The adsorption of lead nitrate 
by sand and kaolin is less than that of copper, and the curves are 
difficult to interpret. Copper and lead sulphide sols do not appear 
to be adsorbed. These experiments seem to show that, although 
during sedimentation rocks may adsorb small quantities of copper 
and lead (up to 0-8 and 0-25%, respectively), deposits containing 
larger quantities cannot be formed in this way. M. S. B. 


Adsorption of Polonium by Colloids. J. H. BrennEN 
(Compt. rend., 1924, 179, 161—163).—Different colloids, namely, 
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silver, ferric hydroxide, silica, and aluminium hydroxide, have been 
precipitated by electrolytes in the presence of polonium, and the 
amount of adsorbed polonium determined, after the separation of 
the precipitated colloid from solution by filtration. The fraction 
of polonium removed from the solution increases with the time 
the polonium is left in contact with the colloid before precipitation, 
reaching a maximum, which varies for different colloids, after 
20 to 30 minutes. If, on the other hand, precipitation is made to 
take place immediately after bringing together the polonium and 
colloidal solutions, the same maximum is reached when the pre- 
cipitated colloid remains in contact with the solution, and also when 
the colloid is first precipitated and the polonium then added. It 
is suggested that the results are due to the combined effect of 
adsorption of polonium at the surface of the colloidal particles and 
its diffusion into the interior, whilst the particles are gradually 
increasing in size as the result of the coagulating action of the 
electrolytes. M. 8. 


Absorption of Potassium Hydroxide by Humic Acid. 
A. Cuarriou (Compt. rend., 1924, 179, 206—209)—When humic 
acid adsorbs potassium hydroxide from solution, a portion of the 
base becomes insoluble and cannot be removed by washing. Since, 
however, the amount thus fixed decreases exponentially with the 
concentration of the solution, the phenomenon is one of adsorption 
and not of compound-formation. Similar adsorption, but to a 
somewhat less extent, occurs in solutions of potassium carbonate, 
and still less in the hydrogen carbonate. In potassium chloride 
solutions, the fixation of potassium is very much reduced, the 
hydrochloric acid set free checking further adsorption. In a solu- 
tion containing potassium and calcium hydrogen carbonates in 
equivalent concentrations, the calcium is preferentially adsorbed. 
Further, when humic acid containing adsorbed potassium is washed 
with a solution of calcium hydrogen carbonate, the potassium 
passes into solution and calcium is fixed in its place. These results 
are to be expected on account of the higher valency of calcium 
(cf. A., 1923, ii, 540). The fact that transference of potassium 
may take place in soils, in the presence of calcium carbonate, is 
thus explained. Similarly, potassium may be removed from the 
humic acid by washing with solutions of salts of barium, magnesium, 
or iron. M. S$. B. 


Adsorption of Polonium by Silver Chloride. J. Escuer- 
DesrivizRes (Compt. rend., 1924, 179, 158—160).—In the pre- 
paration of polonium, the latter is deposited on a silver plate, 
which is then dissolved in nitric acid and precipitated as silver 
chloride by hydrochloric acid, the ee remaining in solution. 
If the precipitate is fairly large, for example, 100 mg. in 3 c.c., 
and the solution only contains a small excess of hydrochloric acid, 
the polonium is adsorbed to a considerable extent by the pre- 
cipitate, even in the presence of a large excess of nitric acid. The 
retention of the polonium in solution appears to be connected, not 
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with the concentration of hydrogen ions, but with the concen- 
tration and nature of the cations, because, provided the solution 
is at the same time acid, chlorides of the alkali metals, and also 
ferric chloride, are effective in preventing adsorption, but not, 
however, the chlorides of divalent metals. A careful study has 
been made of the action of hydrochloric acid in excess, with or 
without sodium or potassium chloride. If N=n,+(n,.M,/M,), 
where n, and n, are the numbers of c.c. of N’/10 hydrochloric acid 
and salt, respectively, and M, and M, the molecular weights, it is 
found that a straight line is obtained when values of WN are plotted 
against log X, where X is the ratio of dissolved to precipitated 
polonium. M. 8. B. 


Wetting of Barium Sulphate. V. Lenuer and H. G. TayLor 
(J. Physical Chem., 1924, 28, 962—964)—When shaken with a 
mixture of selenium oxychloride and heptane, barium sulphate 
passes into the oxychloride layer; with a mixture of selenium 
oxychloride and 70% sulphuric acid, it goes into the acid layer, 
whilst with heptane and water it remains at the interface and 
emulsions are readily formed. Hence barium sulphate is wetted 
more easily by selenium oxychloride than by heptane, and still 
more easily by 70% sulphuric acid. Selenium oxychloride has no 
action on barium sulphate, and the gelatinous product obtained 
when barium sulphate is precipitated in this solvent can therefore 
contain nothing but adsorbed oxychloride. 


Retention of Organic Dyes by Silicic Acid. E. Brrui and 
W. (Kolloid-Z., 1924, 35, 166—169).—Finely pow- 
dered quartz adsorbs basic dyes; the reaction is reversible and the 
colour can be removed by washing. With ignited quartz powder 
and with commercial specimens of precipitated silica irreversible 
adsorption occurs. 8. 8. 


Adsorption. VI. New Interpretation of the Schulze- 
Hardy Law and the Importance of Adsorption in the Charge 
Reversal of Colloids. N. R. Duar, K. C. Sen, and S, Gnosx 
(J. Physical Chem., 1924, 28, 457-474; cf. Ganguly and Dhar, 
A., 1922, ii, 829; 1923, ii, 58; Dhar and Sen, A., 1923, ii, 391; 
Chatterji and Dhar, A., 1923, ii, 615)—A review of the literature 
on coagulation and adsorption affords evidence of two distinct 
stages in the adsorption process. To the first stage, the electrical 
neutralisation of the charge on the colloidal particle by adsorption 
of an ion of opposite charge, the Schulze—Hardy law is applicable. 
Apparent deviations from this law are due to the second stage, 
namely, the further adsorption of electrolyte or separate ions by 
the coagulum. Minimum concentration of electrolyte for coagul- 
ation, charge reversal, and the dependence of the latter on the 
chemical affinity between the adsorbent and the substance adsorbed, 
are also discussed. Soil acidity is explained as probably due to 
the adsorption of the basic portion from salts by colloidal silica, 
humic acid, etc. present in the soil. M. 8S. B. 
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Behaviour of Silver Halides towards Acid and Basic Dyes. 
O. Hasset (Kolloid-Z., 1924, 34, 304—307; cf. Fajans and Hassel, 
this vol., ii, 60).—An examination of the sensitiveness to light has 
been made of the three silver salts which are obtained by the 
addition of eosin to solutions in which silver bromide is precipitated 
with (1) excess silver nitrate, (2) excess potassium bromide, 
(3) exactly equivalent quantities of silver nitrate and potassium 
bromide. The first is sensitive to red light, but not the second 
and third. The third is sensitive to green light but the second 
only slightly so. 

The behaviour of basic dyes, such as isoquinoline-red and 
rhodamine-6G, towards silver nitrate and excess of potassium 
' bromide solutions, is similar to that of fluorescein and its derivatives 
towards these two solutions, when silver nitrate is in excess. In 
both cases, the colour is intensified because of adsorption at the 
surface of the silver halide sol, and this colour is removed by the 
addition of an excess of potassium bromide or silver nitrate, 
according to whether acid or basic dyes are in question. M.S. B. 


Cataphoresis of Mastic Sol. L. Micnartis and A. Dom- 
BOVICEANU (Kolloid-Z., 1924, 34, 322—327).—The negatively 
charged micellar ion of a mastic sol is surrounded by a movable 
layer of oppositely charged ions attracted from the dispersion 
medium, thus forming an electrical double layer. In order to 
study the relation between the rate of cataphoresis and variations 
in the electrical properties of the double layer, it is desirable that 
the cations should be all of one kind. This has been effected by 
using the hydrogen ion as the adsorbed cation. Since a hydrogen- 
ion concentration above 10° to 10 WN coagulates the sol, buffer 
solutions, consisting of sodium acetate and acetic acid were used, 
so as to bring the electrical conductivity of the non-colloid side 
liquids in the cataphoresis apparatus up to that of the mastic sol, 
and so prevent irregularities in the field strength, and coagulation. 
The sodium ion is not much adsorbed, especially in presence of the 
hydrogen ion. Experiments were also made at pg values higher 
than 7 by replacing acetic acid by sodium hydroxide. The potential 
difference of the double layer may be calculated from the rate of 
movement of the colloid under a given field strength. This potential 
difference increases with diminishing hydrogen-ion concentration, 
but not by any means to the same degree as for a hydrogen elec- 
trode. The difference of potential associated with electrokinetic 
phenomena in a colloidal solution is not, therefore, to be compared 
with the difference of potential which is set up at one pole of a 
galvanic chain, and to which Nernst’s thermodynamic formula is 
applicable. M. S. B. 


Reversal of the Hofmeister Ion Series in the Swelling 
of Powdered Colloid Mixtures. K. von Nerrcaarp (Kolloid- 
Z., 1924, 35, 111—120).—The swelling velocity of powdered 
mixtures of hydrophilic colloids in the presence of glycerol shows a 
reversal of the Hofmeister series when the salts are added to the 
powdered colloid instead of to the dispersive medium. The swelling 
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increases in the order: potassium iodide, silver nitrate, sodium 
sulphate, sodium citrate. Cations have relatively little effect on 
the rate of swelling. E. M. C. 


Dependence of Reciprocal Precipitation of Gelatin and 
Colloidal Chromic Oxide Hydrosols on the Equivalent 
ation of the Chromic Oxide Micelle. Contribution 
to the Theory of Chrome Tanning. R. Wintcren and H. 
L6OWENTHAL (Kolloid-Z., 1924, 34, 289—295; cf. A., 1923, ii, 78; 
this vol., ii, 156, 534, 535).—At the point of maximum precipit- 
ation, in the mixing of chromium oxide and gelatin sols, the number 
of equivalent aggregates of chromium oxide for a given quantity 
of gelatin is always the same for the same kind of gelatin, no matter 
what the degree of dispersion of the chromium oxide sol. A value 
of about 30,000 is thus found for the molecular or equivalent 
aggregate weight of gelatin, which is in agreement with values 
found by osmotic measurements (cf. Biltz, A., 1917, ii, 17). Tem- 
perature rise, or the addition of dilute acid or alkali, appears to 
cause a disintegration of these large aggregates. In technical 
chrome tanning liquors, ultrafiltration shows the presence of 
both colloidal and crystalloidal components. By experiments with 
chromic oxide sols on gelatin leaves, and on solidified gelatin 
solutions, it has been shown that a high degree of dispersity of the 
chrome sol is necessary for satisfactory tanning. M. 8. B. 


Precipitation of Colloidal Gold by Colloidal Chromic Oxide. 
R. Wiutcen and H. Léwentuat (Kolloid-Z., 1924, 34, 296).—By 
means of an immersion ultramicroscope, observations have been 
made on the movements of the particles during coagulation, when 
a gold sol and chromic oxide sol are mixed together. M.S. B. 


Pyrrole-red Sols. H. Frerunpiich and F. IsHIwara 
(Kolloid-Z., 1924, 34, 257—259).—-Pyrrole-red sols may be obtained 
by warming a small quantity of pyrrole with dilute acid and then 
dialysing. Brown solutions with a green tint are obtained and 
their behaviour on cataphoresis and coagulation shows that the 
particles carry a positive charge. Hydrophilic sols, such as gelatin 
and saponin, have a strong protective action on the pyrrole-red 
sols. They are sensitised by serum-albumin at low concentrations, 
but if large concentrations are used the sol is partly precipitated 
by small quantities of electrolyte, whilst larger quantities of the 
latter exert a peptising action. M. S. B. 


Physico-chemical Properties of Plant Nutrient Solutions. 
8. PrAt (Kolloid-Z., 1924, 35,97—105).—In the coagulation of Congo- 
red hydrosols the addition of a second cation affords no evidence of 
increased flocculating power or of ionic antagonism; the action of 
the cations is additive. Many nutrient solutions cause rapid floc- 
culation of Congo-red and Nile-blue hydrosols and also of plant 
saps and extracts. E. M. C. 


Protective Colloids. XIII. Semen ceratonie silique as 
a Protective Colloid. II. Colloidal Selenium. A. GuTBIER 
(Kolloid-Z., 1924, 34, 336—338).—A dialysed extract of carob 
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beans, made with chloroform as a stabiliser (cf. A., 1923, ii, 619), 
is saturated with selenium oxide, which may then be slowly reduced 
by hydrazine hydrate at temperatures up to 40°, but low tem- 
peratures are best. The colour of the resulting colloidal selenium 
solution may vary from yellow to dark red, according to the degree 
of reduction or the concentration. It is advisable to leave a little 
selenious acid in solution rather than to have an excess of hydrazine 
hydrate. The solution is dialysed, and any precipitate formed in 
the dialysis removed by filtration. The optimum concentration 
of the protective agent is 0-2 to 0-3% and the corresponding con- 
centration of selenium 0-05 to 0-07%, giving a bright red solution. 
This does not compare favourably with the stability acquired 
using Semen psylli as protective colloid (cf. A., 1923, ii, 393), and 
is too low a concentration for medical purposes. Many such 
bright red preparations begin to precipitate after 10 days. Light 
has no influence on coagulation. Electrolytes coagulate the solution 
rapidly. Sodium hydroxide, which, in concentrations 0-02 to 
0-04M acts as a retarder, is an exception to this rule. Under 
the action of an electric current, the colloid collects at the anode 
and coagulates. Colloidal selenium may be obtained in the solid 
state by slow evaporation in a vacuum, and again brought into 
colloidal solution by treatment with luke-warm water, but the 
resulting product is not very stable. M. S. B. 


General Colloid Chemistry. XII. Constitution and 
Stability of Iron Oxide Sols. III. W. Pavti and F. Rocan 
(Kolloid-Z., 1924, 35, 131—138).—When ferric hydroxide sols 
obtained by dialysis of ferric chloride are precipitated by potassium 
chromate or sodium oxalate, the number of equivalents of pre- 
cipitating anion carried down by the coagulum is always greater 
than the number of equivalents of chlorine ion liberated from the 
- sol. With potassium sulphate exact equivalence is found. The 
anomaly becomes smaller with increasing dilution, and is ascribed 
to the replacement of Cl’ by KCrO,’ or NaC,0,' in the stronger 
solutions. The liberated chlorine is always less than the total 
chlorine in the sol, which is given the general formula 
By prolonged dialysis, x is in- 
creased and the sol becomes less stable. During the precipitation 
all the ionised chlorine is replaced, but only part of the chlorine 
in the oxychloride, since a portion of the latter is situated so 
deeply within the particle that it cannot come into contact with 
the precipitating anion. In accordance with this view, it is found 
that as x increases from 35 to 60-5 the percentage of total chlorine 
replaced diminishes from 84-1 to 72:8. 8. 8. 


Physico-chemical Hypothesis on “ ing.’ A. G. 
Rocasotano (Koll.-Chem. Bethefte, 1924, 19, 441—476).—The 
author reviews the hypotheses advanced to account for senescence 
and cell-decay, and suggests that these deal in general with effects 
rather than causes. Attention is directed to a correlation of cell- 
vitality with the movement of colloidal particles within the cells. 
The catalytic activity of metallic sols in the decomposition of 
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hydrogen peroxide is shown to exhibit considerable random fluc- 
tuations and a slow decay as the sol “ages.”” It is possible that 
the “ ageing” of an organism arises from the reduced efficiency of 
its catalysts owing to their dehydration and oonesatir. 


ing Phenomena in Vanadium Pentoxide Sols. H. 
GussNnER (Koll.-Chem. Beihefie, 1924, 19, 213—297).—Vanadium 
pentoxide sols, prepared by the method of Biltz from hydrochloric 
acid and ammonium vanadate, always contain ammonia and 
chlorine. All the chlorine is ionised and passes through an ultra- 
filter, which retains part of the ammonia and vanadic acid; in the 
non-filtrable portion, the ratio NH,: V,O; is nearly constant and 
equal to 1:3, The constitution [V,0,3NH,\H,O}OsAry + is 
therefore assigned to the sol. The concentration of molecularly 
dispersed vanadium pentoxide is always less than the solubility of 
crystalline vanadic acid and furthermore decreases with increasing 
age of the sol; at the same time, changes occur in the viscosity 
and conductivity. An equilibrium value is finally attained, and 
in a series of sols the equilibrium concentration of molecularly 
dispersed vanadium pentoxide decreases rapidly with increasing 
concentration of colloid. These phenomena are ascribed to the 
growth of rod-like particles in the original sol, which contains an 
unstable form of condensed vanadic acid in particles of irregular 
size. The larger particles adsorb dissolved vanadic acid and build 
it into their crystal structure, thus growing at the expense of the 
smaller particles. The coagulation experiments show that ageing 
increases the sensitivity of a sol towards electrolytes. Sols pre- 
pared by Muller’s method of oes, fused vanadium pentoxide 
into water have the constitution [V,0O,;,H,0]VO,'H"; they behave 
in a very similar manner to the Biltz sols. 8. 8. 


Kinetics of Gelatinisation and its General Significance. 
R. (Koll.-Chem. Beihefte, 1924, 19, 381—440).—The changes 
in the optical rotatory power of gelatin solutions have been followed 
when the solutions are rapidly cooled from 45° to lower temper- 
atures. The change in rotation increases with the degree of cooling, 
and the rotation-time curves show differences of shape which are 
most marked for cooling temperatures between 15° and 30°, The 
curves show no essential difference in type over a wide range of 
concentration and no disturbance is found corresponding with the 
change from liquid to solid. Many curves show evidence of dis- 
continuities, and can be divided into three distinct portions. It 
is suggested that a succession of unimolecular reactions is 
involved in the change of rotatory power. Solutions which have 
been cooled and then warmed show distinct differences. in 
behaviour according to the duration of the cooling. Viscosity- 
time curves for cooled gelatin solutions are sigmoid in type, and 
afford evidence for the superposition of two or more distinct. uni- 
molecular changes. Elasticity measurements extending over several 
days indicate three further changes, so that six distinct stages 
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appear to be involved in the gelatinisation process. The evidence 
for the existence of similar discontinuities in other colloidal systems 
is discussed. M. C. 


Influence of Emulsoids on the Rate of Solution of Iron. 
J. N. Frrenp, D. W. Hammonn, and G. W. Trospripes (Trans. 
Amer. Electrochem. Soc., 1924, 46, 197—208; cf. Friend, T., 1921, 
119, 932; Friend and Dennett, T., 1922, 121, 41; Friend, A., 
1922, ii, 267; Friend and Vallance, T., 1922, 121, 466).—The 
protective action of various colloids on the corrosion of iron by 
lead acetate, copper sulphate, and sulphuric acid has been 
examined. The relation between the retarding effect of agar and 
its concentration indicates that the effect is due to the adsorption 
of the emulsoid at the surface of the metal. With rise in tem- 
perature from 1° there is at first an increase in the retarding effect, 
and then a decrease. Rapid revolution of the metal in the solution 
apparently prevents the formation of an adsorbed protective layer 
of colloid. The colloids in food probably exercise a protective 
effect on iron cooking utensils. [Cf. B., 1924, 946.] M. S. B. 


Electrolytic Potential of Calcium. M. Tamerez (J. Physical 
Chem., 1924, 28, 502—505).—The normal potential of calcium has 
been determined indirectly by measuring the potential of a dilute 
calcium amalgam in calcium chloride solution against a calomel 
electrode, and also the potential of pure calcium against the same 
amalgam in a solution of calcium iodide in pyridine or diethylamine. 
The calcium becomes passive in this solution and so must be scraped 
with an automatic glass scraper throughout the experiment. The 
value found for Z is —2-758-+-0-004 volts. Calculation by means 
of Nernst’s heat theorem, taking the heat of oxidation of calcium 
as 145,000 cals., gives the value —2-77 volts. M. S. B. 


Effect of Hydrogen Pressure on the Electromotive Force 
of a Hydrogen-Calomel Cell. II. Fugacity of Hydrogen and 
Hydrogen Ion at Pressures to 1000 Atmospheres. W. R. 
Harnswortu, H. J. Rowiry, and D. A. MaciInnzes (J. Amer. 
Chem. Soc., 1924, 46, 1437—1443).—-Measurements of the E.M.F. 
of the cell H,|0-1NHCl HgCl|Hg have been extended to 1000 atm. 
(cf. A., 1922, ii, 467). The empirical equation given in the previous 
is modified to AZF=0-02958 log R+-6-12 x 10-(p—1)+6-6 x 

0-0 (p?—1). At the highest pressure, the fagesity is 100% 
erate than that calculated on the assumption of proportionality 

etween fugacity and pressure. Approximately 75% of this 
deviation is due to the departure of hydrogen from the perfect gas 
laws and the remainder to the decrease in the activity of the 
hydrogen ion consequent on solubility of the hydrogen. UH. T. 


Temperature Coefficient of the Quinhydrone Electrode. 
E. Bruimann and I. Krarup (J. Chem. Soc., 1924, 125, 1954— 
1956).—The potential of the quinhydrone electrode has been 
measured at 18° and 25° (A., 1922, ii, 111; this vol., ii, 596; and 
T., 1923, 123, 2203). By determining the value for similar cells 
at 0° and 37°, the potential-temperature curve of the quinhydrone 


E 
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electrode is shown to be a straight line represented by the equation 
a,=0-7175—0-00074t, where 7, is the potential of the electrode at ¢°. 
M. B. D. 


Passivity. W. J. Miter (Z. Elektrochem., 1924, 30, 401— 
416).—The behaviour of a horizontal iron anode, guarded against 
convection currents, in N-sulphuric acid saturated with. ferrous 
sulphate has been studied in detail. A visible film of insoluble 
salt is formed on the anode and the resistance rises, at first slowly, 
then very rapidly, toa maximum. After a definite time t, a critical 
current density is attained at which the electrode becomes passive. 
The P.D. does not exceed 0-68 volt, being much less than that 
required for evolution of oxygen. The mean current intensity 
employed for passivation is directly proportional to logt, On 
short-circuiting the cell, the anode loses its coating and becomes 
bright, but retains its passivity for some time after. Passivation 
is attributed to shifting of the equilibrium between metals, ions, 
and electrons within the surface layer of the anode in the direction 
of ions of higher valency, and is brought about by high current 
density. A non-conducting film is essential to the formation of 
passive surfaces but not to their preservation. In hydrochloric 
acid saturated with ferrous chloride there is evidence of similar 
phenomena, but when a sufficient voltage is applied the resistance 
suddenly breaks down and iron goes into solution as ferric ion. 
In dilute nitric acid, a film of oxide is formed, but the time ¢ is 
much the same as in dilute sulphuric acid. To explain passivation 
without the use of the current, it is supposed that both activating 
and passivating local currents set in at the metal surface, but that 
in presence of strong cathodic polarisers (oxidising solutions) the 
former are suppressed and the latter enabled to render the whole 
surface passive. W. A. C. 


Influence of Temperature on the Galvanic Polarisation 
of Nickel. §S. Trianparit (Compt. rend., 1924, 178, 1973— 
1975).—The commutator method has been employed to determine 
the polarisation at a nickel electrode in N-solutions of nickel 
chloride and nickel sulphate, for different current densities and 
temperatures. The curves obtained by plotting maximum polar- 
isation against temperature for the two salts between 0° and 
100° are practically parallel, the maximum polarisation in the 
sulphate solution being approximately 1-38 volt higher than that in 
the chloride throughout the whole temperature range. M.S. B. 


Slight Variations in the Heat Given Out by Different 
Samples of Radium Bromide. J. H. Lz Bet (Compt. rend., 
1924, 179, 160—161).—A centigram of radium bromide was put 
into a Dewar vessel packed in down, and left in a cellar at constant 
temperature. The difference in temperature between the radium 
and its surroundings was measured by a thermo-couple. After 
equilibrium had been established, the galvanometer deviation 
remained constant, except once or twice each month when it definitely 
diminished, and then rose again to the original value. In a second 
28—-2 
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simultaneous experiment under the same conditions, the same 
minima were observed at exactly the “er time. The ere 
of carrying out the same experiment at widely separated places on 
the earth’s surface is suggested. M. S. B. 


Oxidation Potentials of Ferrous and Ferric Salts in Con- 
centrated Hydrochloric Acid and Phosphoric Acid. S. R. 
CarTeR and F. H. Crews (J. Chem. Soc., 1924, 125, 1880— 
1888).—Measurements were made of the oxidation potentials of 
various mixtures of ferric and ferrous salts at 17° under various 
conditions to ascertain why sulphur dioxide behaves as a reducing 
agent in dilute acid solution and as an oxidising agent in strongly 
acid solutions (cf. T., 1920, 117, 1093, 1241). The relation 
E,,-=E,—0-058 log [Fe™]/[Fe™], where EF, is the measured 
against a normal calomel electrode and £,, the potential when 
the concentrations of ferric and ferrous iron are equal was found 
to hold good in concentrated acid solution. Increase in acid 
concentration causes a decrease in the oxidation potential whatever 
the proportion of ferric to ferrous iron. This is attributed to the 
formation of complexes, since the diffusion potential is insufficient 
to account for the change in potential. e connexion between 
the action of sulphur dioxide and the oxidation potential is shown 
by a diagram. M. B. D. 


Application of the Diffusion Hypothesis to Membrane 


Potentials. C. D. Murray (J. Gen. Physiol., 1924, 6, 759— 
768).—When two aqueous solutions containing equal concentrations 
of lactic acid but different concentrations of sodium lactate are 
separated by a layer of amy] alcohol, the system exhibits electrical 
properties ranging (as the concentration of sodium lactate is 
increased) from those characteristic of a simple Donnan equilibrium 
to those characteristic of simple diffusion. D. BR. N. 


Diffusion Potentials. P. F. Biicurt (Z. Elektrochem., 1924, 
30, 443—449).—The influence of the activity coefficient on the 
diffusion potential in concentration cells is discussed. Measure- 
ments of diffusion potentials when an intermediate electrolyte is 
used give results in good agreement with Henderson’s formula 
(A., 1907, ii, 426), provided the system be first allowed . re: to 
rest. A. 


Free Energy and Heat Content of Arsenic Trioxide and 
the Reduction Potential of Arsenic. R.ScHuUHMANN (J. Amer. 
Chem. Soc., 1924, 46, 1444—1449).—Measurements of the Z.M.F. 
of the cell As(s)+As,0,(s)HC1O,(0-22—0-94N)H,(g) gave —0-2340 
and —0-2250 volt at 25° and 45°, respectively. The calculated free 
energy of formation of octahedral arsenic trioxide from metallic 
arsenic and oxygen at 25° is —137,300 cals. and the heat content 
— 153,800 cals. From the relation between the electrode potential 
EF of arsenic and the reduction potential Hy it follows that 
E,=—0-2375 volt. H. T. 
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Action of Metals on Nitric Acid. W. D. Bancrorr (J. 
Physical Chem., 1924, 28, 475—493).—The literature on the subject 
is reviewed, and methods of attacking the problem, assuming the 
reaction to be electrolytic in character, are suggested. It seems 
probable that the direct reduction products of nitric acid are nitrous 
acid, hyponitrous acid, hydroxylamine, and ammonia, whilst 
nitrogen peroxide, nitric oxide, nitrous oxide, and nitrogen are due 
to secondary reactions. M. 8. B. 


Rate of Dissociation of Bromine Molecules. M. BoprEn- 
sTEIN (Z. Elektrochem., 1924, 30, 416—417).—In the reaction 
between hydrogen and bromine with sufficient iodine present as 
catalyst, the observed reaction velocity is that of the dissociation 
Br,=2Br. At 300° and 1 atm. velocity measurements indicate 
that about 1/120th of the molecular impacts are chemically effective. 
Under the action of light as catalyst, at 218° and 0-3—0-8 atm. 
total pressure, 1/500th of the impacts are effective. W. A. C. 


Decomposition of Hydrogen Iodide. H. A. Taytor (J. 
Physical Chem., 1924, 28, 984—991).—A dynamical study of the 
rate of decomposition of hydrogen iodide at temperatures between 
400° and 520°. The reaction is complex and consists of simul- 
taneous volume and surface reactions, the latter predominating 
when powdered glass is placed in the reaction vessel. The tem- 
perature coefficient of the surface reaction is 1-10 and that of the 
volume reaction approximately 2 over the 
studied. . 8. 


Ionisation Produced in certain Gaseous Reactions. A. K. 
BREWER (J. Amer. Chem. Soc., 1924, 46, 1403—1419).—Evidence 
of the liberation of ions has been obtained in the reactions: nitric 
oxide+-oxygen (385° and 50°), nitric oxide+-ozone (50°), nitrogen 
pentoxide decomposition (385°), ozone decomposition (200°), 
nitrogen dioxide decomposition (385°). The ionisation currents, 
which are so oe ee to the number of reacting molecules and to 
the applied voltage, indicate that 1 pair of ions is produced by the 
interaction of about 101% molecules. BZ. 


Relation between the Rate of Stirring and the Reaction 
Velocity in Heterogeneous Systems. A. KLEIN (Z. anorg. 
Chem., 1924, 137, 56—65).—It is shown that the velocity of a 
reaction in a heterogeneous system is equal to the sum of the 
reaction velocity in the unstirred mixture and a factor which is 
proportional to the rate of stirring and is dependent on the nature of 
the stirring apparatus. A. R. P. 


Kinetic Salt Effect. J. N. Broénstep and C. E. TEErmr, 
jun. (J. Physical Chem., 1924, 28, 579—587; cf. Brénsted, A., 1922, 
ii, 699).—The velocity of reaction between two molecules A and B 
in dilute solution is given by v=ke,cz, only when f,fs/fss=1, f being 
the activity coefficient which depends on the electric charge of each 
of the substances concerned. Otherwise the “activity” theory, 
v=ka,a, (cf. Harned, A., 1916, ii, 8; Jones and Lewis, T., 1920, 117, 
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1120; Akerléf, A., 1922, .ii, 134), must be applied. If the term 
Ssfs/fsx be altered, whilst the concentrations c, and cg remain the 
same, the resulting alteration in v is a primary kinetic salt effect. A 
change in v brought about by a change in the concentration of c, 
or Cy, by the addition of a neutral salt, whilst f.fs/fax remains un- 
changed, is a secondary kinetic salt effect. In the reaction between 
the two positive ions of mercuric nitrate and chloropentammine 
cobaltic nitrate, giving the aguopentammine ion and undissociated 
mercuric chloride, the primary salt effect, produced by the addition 
of nitric acid, potassium nitrate, and strontium nitrate, has been 
examined, and is found to be in agreement with theory. The 
decomposition of ethyl diazoacetate, catalysed by acetic acid, in the 
presence of varying amounts of potassium nitrate, has been in- 
vestigated, and a positive secondary kinetic salt effect has been 
found. This is due to the increased ionisation of the acetic acid 
brought about by the addition of the neutral salt. In the catalysis 
of the same reaction by chromic nitrate, the secondary kinetic salt 
effect produced by potassium nitrate is negative, since potassium 
nitrate reduces the concentration of the hydrated chromic ion, and 
hence that of the hydrogen ion as produced by the following re- 


action: Cr(H,O),+++ —> +H+. These results also are in 
agreement with the theory. ? M. S. B. 


Negative and Positive Catalysis and the Activation of 
Molecules. N.R. Duar (J. Physical Chem., 1924, 28, 948—961).— 
A survey of more recent work on catalysis and allied phenomena. 
The intermediate compound theory is held to account for negative 
catalysis and for many cases of positive catalysis. It is suggested 
that active nitrogen and hydrogen and the activated oxygen which 
takes part in autoxidation contain activated molecules which are 
not dissociated into atoms but contain electrons raised to a higher 
energy level. The luminosity observed in the decay of active 
nitrogen and in many slow oxidations is therefore due to the return 
of the electron to the normal level. The interchange of energy 
quanta between electrons, ions, and normal molecules is thought to 
play an important part in the production of activated wo 


Catalytic Action of Nitrous Acid. W. D. Bancrorr (J. 
Physical Chem., 1924, 28, 973—983).—A review of published work on 
the influence of nitrous acid on the oxidising action of nitric acid. 
Nitrous acid is not so strong an oxidising agent as nitric acid and its 
catalytic action depends on the activation of the nitric acid molecule 
at some stage in the reactions involved in the dynamic equilibrium 
8. S. 


Influence of Nitrogen Dilution on the Speed of Flame. I. 
C. CampBety and O. C. pr C. Exuis (J. Chem. Soc., 1924, 125, 
1957—1960).—The retarding effect of nitrogen on the propagation 
of flame (cf. Dixon, Phil. Trans., 1893, A, 184, 165; Mason and 
Wheeler, T., 1917, 144, 1048) has been examined for the case when 
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inflammation proceeds from the closed end of a tube. The speeds 
given are the average speeds over the first 5 cm. of the path of the 
flame under conditions which were kept as uniform as possible. 
When the speeds are plotted against calorific values of gas mixtures 
containing sufficient oxygen for complete combustion, the graph 
obtained is a straight line. Dixon’s figures for hydrogen satisfy 
this relation, but for methane, ethylene, and acetylene they give a 


curve owing to incomplete combustion in the head of ~ aoe 


Influence of Nitrogen Dilution on the Speed of Flame. II. 
O. C. pEC. Exxis and 8. R. Stusss (J. Chem. Soc., 1924, 125, 1960— 
1963).—The other variables which influence the speed of the flame 
(cf. preceding abstract) such as the density, viscosity, and specific 
heat are grouped together under the style of “‘ thermal conductivity.” 
When the calorific values for a set of mixtures of carbon disulphide 
and air are equal, the speeds are directly proportional to their - 
thermal conductivities. M. B. D. 


Ignition of Gases. III. Ignition by the Impulsive Elec- 
trical Discharge. Mixtures of Paraffins with Air. R. V. 
WHEELER (J. Chem. Soc., 1924, 125, 1858—1869).—Further in- 
vestigations on the mechanism of ignition of gases by means of a 
high-tension spark (cf. T., 1920, 117, 903) are recorded. The most 
readily ignitible mixture of methane and air contains a greater 


percentage of air than is required for complete combustion or for 
maximum speed of flame propagation, whilst for mixtures of all the 
higher paraffins and air the reverse is true. Any difference in the 
insulating powers of these gas mixtures does not appreciably affect 
the igniting power of the secondary discharge. For the propagation 
of flame, a minimum volume of the mixture must be burnt. An 
addendum by S. C. Lind states that the rate of reaction between a 
combustible gas and oxygen increases with the concentration of 
whichever gas has the greatest stopping power for radiant energy 
which will activate it, and that its stopping power depends on the 
density of the gas in a similar manner to its stopping power for 
a-rays. M. B. D. 


Ignition of Gases. IV. Ignition by a Heated Surface. 
Mixtures of the Paraffins with Air. W. Mason and R. V. 
WHEELER (J. Chem. Soc., 1924, 125, 1869—1875).—The researches 
on methane and air (T., 1922, 121, 2079) have been extended to 
ethane, butane, propane, and pentane. Measured by their relative 
ignition temperatures in an 85c.c. quartz cylinder, the mixtures of 
methane and air are appreciably the most difficult to ignite, whilst 
the others become easier to ignite as the series is ascended. Methane 
shows the same anomaly as in the case of ignition by secondary 
discharge (cf. preceding abstract). The relative ignitibilities of these 
gaseous mixtures have also been determined by the duration of the 
pre-flame period when the reaction vessel is maintained at a constant 
temperature, appreciably higher than the “ ignition temperature ” 
of any of the mixtures. M. B. D. 
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Chemical Effect of the Emanations of Radioactive Metals. 
A. StossE (Compt. rend. Soc. Biol., 1923, 89, 812—814; from Chem, 
Zentr., 1924, i, 1507; cf. this vol., i, 497)—Radium emanation pro- 
duces optical and chemical changes when allowed to act on a solution 
of dextrose. Formaldehyde is produced, as is the case when dextrose 
is subjected to y-rays. The effect of the emanations is, however, 
weaker than that of y-rays from radium. Optical changes are also 
produced by thorium emanation; these are due to the formation of 
B-glucose. G. W. R. 


Photochemical Studies. II. Activation of a Mercury 
Surface by Light. Possible Relation between Photoelectric 
Effect and Photochemical Action. H. R. Moore and W. A. 
Noysgs, jun. (J. Amer. Chem. Soc., 1924, 46, 1367—1376).—Measure- 
ments of the threshold value of the photoelectric effect of mercury 
gave values between 2750 and 2537 A When the mercury surface 
is activated the reaction between mercury and oxygen or nitrogen 
peroxide is accelerated. A maximum effect is obtained when a 
eg of about one volt is applied to the mercury surface. 

igher voltages, even when these tend to drive the “ electrons ” 
away from the surface, reduce the magnitude of the effect. The 
duration of the state of activation after turning off the light is 
always less than one second. H. T. 


Apparatus for Collecting a Gas at a Constant Pressure. 
H. J. E. Dogpson (J. Chem. Soc., 1924, 125, 1968).—The apparatus 
consists of an aspirator fitted with an automatic pressure regulator 
capable of collecting 15 litres of gas during five hours, the greatest 
deviation from atmospheric pressure not exceeding 0-1 mm. of 
mercury. The regulating device depends on the provision of an 
external supply of water which automatically overflows into the 
aspirator as soon as the pressure in it falls below atmospheric and 
ensures that the net outflow of water is always equal to the. inflow 
of gas. M. B. D. | 


Simple Pressure-measuring Device for Use with Corrosive 
Gases. D. F. Smiru and N. W. Taytor (J. Amer. Chem. Soc., 
1924, 46, 1393—1396).—A diaphragm of glass prepared by flattening 
a thin bulb so that a wrinkled or uneven surface is obtained, has 
been used for measurements of changes of pressure. A “ clicking ” 
noise is heard as the diaphragm passes through a critical position. 
Diaphragms are easily made which are sensitive to 0-2—0-3 mm. and 
capable of withstanding a pressure difference of 60 cm. H. T. 


Combustion Micro-calorimeter. W. A. H. 
and R. Lass& (Z. Elektrochem., 1924, 30, 417—420).—A combustion 
bomb of the usual pattern, but of only 21-5 c.c. capacity, and requir- 
ing only 500 c.c. of water in the calorimeter, is described. Working 
with correspondingly small quantities of substance, heats of com- 
bustion are determined with an error of less than 0-1%. arg 


q 


INORGANIC CHEMISTRY, 
Inorganic Chemistry. 


Thermal Decomposition of Chlorine Monoxide. II. Re- 
lation to the General Theory of Bimolecular Reactions. 
C. N. HinsHELWwoop and J. Huauss (J. Chem. Soc., 1924, 125, 
1841—1847).—The application of Lewis’ theory (T., 1918, 113, 
471) to the thermal decomposition of chlorine monoxide has been 
tested experimentally. An intermediate product is formed (T., 1923, 
123, 2730), but no information could be obtained as to its nature. 
The results, which merely offer chemical confirmation of the results 
obtained previously, render it almost certain that bimolecular re- 
actions can be interpreted in terms of simple thermal collisions. 
The presence of air, carbon monoxide or dioxide has no influence on 
the course of the reaction. eo 


‘Electrolysis of Hypochlorite Solutions. F. Forrstzr [in 
part with O. JENSEN and A. TENNE] (T7'rans. Amer. Electrochem. Soc., 
1924, 46, 101—128).—The electrolysis of pure solutions of hypo- 
chlorous acid containing an indifferent electrolyte such as phosphoric 
acid results in the formation of chloric acid and the liberation of 
chlorine and oxygen at the anode, the free oxygen being almost 
exactly one-third and the free chlorine two-thirds of that in the 
chloric acid formed. This is in agreement with the theory expressed 
in the schemes 6C10’+-6% —> 6Cl10 ; 6Cl1O+-3H,O —> 2Cl0,’+-4Cl’ +- 
6H’+30, and 4Cl’+45 —>2Cl,. Inthe electrolysis of concentrated 
alkali chloride solutions, chlorine ions are first discharged at the 
anode; the chlorine then reacts with hydroxyl ions to give hypo- 
chlorite and chloride ions, and the hypochlorite is then either con- 
verted into chlorate, as stated above, or undergoes a purely secondary 
chemical reaction, 2HClO+-Cl0’ —> ClO,’+2HCl. The current effi- 
ciency of chlorate formation is greater the larger the amount of 
chlorate formed by the secondary reaction, and this condition holds 
when the solution is slightly acid, hot, and concentrated ; in alkaline 
solutions, no secondary formation of chlorate occurs. Agitation of 
both acid and alkaline solutions of sodium chloride during electrolysis 
diminishes the amount of hypochlorite and consequently of chlorate 
formed, and both solutions behave similarly. In the electrolysis 
of bromide solutions, the secondary bromate formation proceeds at a 
much greater rate than the secondary chlorate formation from 
chloride solutions, and the formation of bromate during electrolysis 
takes place almost wholly as the result of this purely chemical 
reaction. This phenomenon is even more marked in me or ey 


Absorption Spectrum of Liquid Bromine. P. Bovis.— 
(See ii, 712.) 

Hydrocarbons and Carbon Chlorides. III. Solubility of 
Iodine in Chlorinated Hydrocarbons of the Aliphatic Group. 
B. M. Maracoscurs, W. Hinner, and L. FrrepMann (Z. anorg. 
Chem., 1924, 137, 81—90).—The solubility of iodine ade been 
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determined in chlorinated derivatives of methane, ethane, and 
_ ethylene between 11° and 25°. In all the cases examined, the solu- 
bility was found to increase linearly with the temperature and de- 
crease with the degree of chlorination of the hydrocarbon. The 
ratio of the solubility in any compound to that in the compognd 
of the same series containing one more chlorine atom (e.g., methylene 
chloride/chloroform) is, under the same conditions, approximately 
a constant (1-31). Where there are two isomerides, iodine is more 
soluble in the symmetrical compound than in the asymmetrical. 
The solubility of iodine in chloroform is approximately the same 
as in dichloroethylene and in carbon tetrachloride the same as in 
tetrachloroethylene. A. R. P. 


Theory of the Landolt Reaction. A. THret and E. MEYER 
(Z. anorg. Chem., 1924, 137, 125—140).—The interaction of iodate 
and sulphite takes place in three stages: (i) I0,’+350,”= 
I’+3S0,” ; (ii) 10,’+-5I'+ 6H’ =31,+3H,0; (iii) 1,4+S80,"+H,O= 
21’+S0,’’+2H*. The kinetics of the first stage have been studied 
by conducting the reaction in the presence of freshly-precipitated, 
finely-divided silver chloride, which removes the iodine ion as 
soon as it is formed and entirely suppresses the second reaction. 
The reaction constant of (i) is only six times as great in a 
solution of py 2 as in a solution of py 5, showing that the reaction is 
not directly influenced by the hydrogen-ion concentration, but is 
dependent on the degree of dissociation of the sulphurous acid ; the 
reaction is unimolecular with respect to iodate and to sulphite, and 
between 40° and 99° has the high temperature coefficient of 2-38. 
The reaction constant of (iii) is so greatly affected by the hydrogen-ion 
concentration that it may reasonably be assumed that hydroxyl 
ions play a direct part: thus S8O,”’+OH’+I,=80,"+H'+2!'’. 
(Cf. Skrabal, this vol., ii, 543.) AYR. P. 


Diffusion of Oxygen through Silver. F. M. G. Jonunson 
and P. Larose (J. Amer. Chem. Soc., 1924, 46, 1377—1389).— 
Measurements were made of the rate of diffusion of oxygen through 
silver (of different thicknesses) at temperatures between 400° and 
630°, and oxygen pressures of 159, 392, and 760 mm. The rate of 
diffusion, X, in c.c. per m.? per hour, is given by the expression 
X=p*74'82(1-71 x 10-4) /h, where p is the oxygen pressure in mm., h 
the thickness of the silver in mm., and 7’ the absolute a 

H. T. 


Reactions Occurring during the Discharge of the Oxygen- 
Hydrogen Cell. M. Trautz (Z. anorg. Chem., 1924, 137, 79— 
80).—A reply to the criticism of the author’s earlier work by Fischer 
and Krénig (cf. this vol., ii, 542). A. R. P. 


Molecular Lowering of the Freezing Point of Liquid 
Ammonia. L. D. Extiorr (J. Physical Chem., 1924, 28, 611— 
635).—Measurements of the lowering of the freezing point of 
ammonia, for a number of organic and inorganic solutes, have been 
made at concentrations not less than 0-006 g.-mol. of solute per 100 
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g. of ammonia. Only for acetamide and o-nitrophenol have ap- 
proximately constant values been obtained, giving an average value 
of 9-7 for K, the molecular lowering per 100 g. of solvent. A 
decreasing value of K with increasing concentration, for carbamide, 
ethyl alcohol, n-propyl alcohol, and aniline, indicates a tendency 
to association. In the case of electrolytes, an initial fall from a 
value higher than 9-7, followed by a rise as: the concentration in- 
creases, indicates first a decrease in ionisation which at higher con- 
centrations is over-balanced by solvation. Exceptions to this form 
of curve have been found. In general, the data for electrolytes, 
organic and inorganic, support the view that ammonia exerts a 
much smaller dissociating power than water, the high conductivity 
of ammonia solutions being no doubt due to the relatively greater 
mobility of the ions. The freezing point of liquid ammonia is 
—77-73-+0-03°. M. S. B. 


Preparation of Hydrazine, its Salts and Hydrate. N. 
Putocuin (Trans. Inst. Chem. Reagents, Moscow, 1923, No. 2, 50— 
56).—Raschig’s method for preparing hydrazine is described in 
detail; the preparation of the hydrochloride, the hydrate, and the 
free base from the sulphate is also given, as well as the method for 
determining hydrazine. G. A. R. K. 


Homogeneous Thermal Decomposition of Nitrous Oxide. 
C. N. HinsHEtwoop and R. E. Burx (Proc. Roy. Soc., 1924, A, 106, 
284—291).—The thermal decomposition of nitrous oxide, studied 
by the method previously described (this vol., ii, 251), was found to 
be homogeneous over the range 565—852°, neither platinum, 
rhodium, nor silica having any catalytic effect. Variation of the 
initial pressure showed the reaction to be bimolecular, although the 
velocity constant increased as the reaction proceeded. This was 
probably due to the catalytic influence of by-products. The 
observed heat of activation agreed well with that calculated on the 
basis of Lewis’ theory (T., 1918, 113, 471). 8. K. T. 


Kinetics of the Interaction of Nitrous Oxide and H . 
C. N. HixsHetwoop (Proc. Roy. Soc., 1924, A, 106, 292—298).— 
The rate of reduction of nitrous oxide by hydrogen, at about 700°, 
is practically that which would be expected from the rate of thermal 
decomposition of nitrous oxide (preceding abstract). Glass sur- 
faces catalyse the reaction slightly. In the presence of a heated 
platinum wire, the reaction takes place solely on the surface of the 
latter. The wire ap to be coated with a film of hydrogen, in 
the gaps of which the nitrous oxide reacts. The “latent heat of 
evaporation of the film of adsorbed hydrogen” is approximately 
25,000 cals. per g.-mol. (cf. Langmuir, A., 1922, ii, 629). S.K. T. 


Substances Dissolved in Rain and Snow. H. S. Fries and 
N. Kyieut (Proc. Iowa Acad. Sci., 1923, 30, 375—378).—From 
Sept. 19, 1921, to June 2, 1922, rain and snow contained (in kg. 
per acre) : nitrogen as nitrate, 0-490 ; nitrogen as nitrite, 0-083 ; free 
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ammonia, 0-838 ; albuminoid ammonia, 0-603; SO,, 0-089; chlorine, 
3°61. CHEMICAL ABSTRACTS. 


Formation of Phosphorus Pentachloride from Phosphorus 
Trichloride and Chlorine. H. A. Taytor (J. Physical Chem., 
1924, 28, 510—513).—An attempt has been e to show that the 
formation of phosphorus pentachloride from the trichloride and 
chlorine is an uncatalysed reaction. Precautions were taken to 
ensure the complete drying of the gases. It was then found that 
they reacted as readily in wax vessels, 7.e., in contact with a non- 
polar surface, as in glass, a polar surface. This probably indicates 
that the reaction takes place in the gaseous phase. To test this 
supposition, the two vapours, in dry nitrogen, were made to impinge 
on one another in a 3-litre flask. A thin film of phosphorus penta- 
chloride immediately formed on the surface of the glass, and 
20 or 30 secs. later the whole flask was filled with a white 
cloud. The phenomenon suggested the precipitation of a super- 
saturated vapour of phosphorus pentachloride, since cloud forma- 
tion began in the region where the first film of pentachloride had 
formed and then travelled, in a direction opposed to the normal 
direction of flow of the gases, to the point at which they first im- 
pinged on one another. The conclusion is drawn that the reaction 
is a true gaseous reaction unaffected by surface catalysts and by 
water. M. S. B. 


Phosphonitrilic Chlorides and their Transformations. I. 


R. ScuEnck and G. Rémur (Ber., 1924, 57, [B], 1343—1355).—The 
preparation of the phosphonitrilic chlorides by the action of phos- 
phorus pentachloride on ammonium chloride under pressure (cf. 
Couldridge, T., 1888, 53, 399; Stokes, A., 1897, ii, 94; 1898, ii, 70) is 
very troublesome and is conveniently replaced by heating the 
reactants in boiling s-tetrachloroethane until hydrogen chloride 
ceases to be evolved. After removal of the solvent under diminished 
pressure, the liquid chlorides (which cause polymerisation during 
distillation) are separated by filtration and treatment of the product 
with cold benzene. The residual solid is separated by cautious 
distillation under diminished pressure into triphosphonitrilic chloride 
(PNCI,)3, b. p. 124°/10 mm., m. p. 114°, and tetraphosphonitrilic 
chloride (PNCI,),, b. p. 185°/10 mm., m. p.123-5°. At temperatures 
above 255°, the chlorides become polymerised to a colourless, trans- 
parent mass resembling caoutchouc which, contrary to the obser- 
vations of Stokes (loc. cit.), does not become depolymerised when 
heated at a higher temperature. Tri- and tetra-phosphonitrilic 
chlorides dissolved in benzene are transformed by aniline and piper- 
idine into the same monomeric anilide, N3P(NHPh),, m. p. 261°, and 
piperidide, m. p. 231°. They are converted by the requisite amount 
of water in the presence of pyridine into pyridine hydrochloride and 
pyridinium metaphosphimate, N?P(OH),,C;H;N; the metaphosph- 
imates derived from the two chlorides are very closely similar, but, 
since the molecular weights cannot be determined, their identity 
with one another is not regarded as established. Either salt, when 
heated at 200°/11 mm., loses the whole of the pyridine and leaves a 
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residue of a metaphosphimic acid which is characterised as its silver 
salt (N?PO,Ag)s, and by titration with ferric alum solution, with 
which it reacts to yield the salt, H,{Fe,(NPO-OH),]. The identity 
of these metaphosphimic acids with one another and with the 
similar compound described by Stokes is not placed beyond doubt. 
The enhanced activity of the phosphonitrilic chlorides in the 
presence of pyridine as compared with other solvents points to the 
existence of additive compounds which, however, have not been 
isolated. 
The constitutions, or 
assigned previously to triphosphonitrilic chloride do not appear to 
be adequate, and it is suggested that main and subsidiary valences 
are brought into action yielding a unit of the type, 
PCIL=N 
1 
single groups can then be added indefinitely at the terminal 
nitrogen atom. The oily phosphonitrilic chlorides are regarded 
as open-chain compounds, whereas in the more stable tri- and tetra- 
phosphonitrilic chlorides the groups are united te closed a, 


Internally Complex Borates. A. RoszenHEm and H, Vzr- 
MEHREN.—(See i, 1194.) 


Silicic Acids. I. R. Scnowarzand E. Menner (Ber., 1924, 
57, [B], 1477—1481).—Sodium meta-, di-, and tri-silicates are pre- 
pared by heating quartz powder with the calculated quantity of 
sodium carbonate at 1150°; the metasilicate is immediately crys- 
talline, whereas the other salts required to be maintained at 700° 
during many hours to cause them to crystallise. They are con- 
verted by sulphuric acid (80%) at 10° into the corresponding silicic 
acids, which are thus obtained as white, finely granular powders 
containing about 5% more than the theoretical amount of water, 
which can be almost completely removed by alcohol and ether. 
The desiccation curve for metasilicic acid at the atmospheric tem- 
perature shows definite breaks, indicating the existence of silicic 
acids, H,Si,O, and H,Si,O;, which have been described previously 
by Tschermak under the names granatic and datolithic acids; the 
acid, H,Si,0,, does not appear to be capable of existence at 32°. 
If it be assumed that the water is lost from a single molecule of 
metasilicic acid, the latter must be at least hexameric. Di- and 
tri-silicic acids rapidly lose their adsorbed water in the presence of 
phosphoric oxide, but desiccation is subsequently so slow that 
conclusions with regard to the state of hydration cannot be ee 


of Graphite. O. and H. Marx.— 


Structure of ‘‘ Black Diamonds [Carbonado]. W. GEr- 
LacH (Z. anorg. Chem., 1924, 137, 331—332).—The Debye—Scherrer 
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réntgenogram of carbonado shows the usual-interference lines of 
ordinary diamond, but the lines are much more intensely black 
and the background is also deep black. This appears to show that 
carbonado consists of a confused mass of small crystals of diamond, 
each crystal being coated with a thin layer of amorphous carbon 
or graphite. A. R. P. 


Internal Structure of Crystallised Carbon and of Benzene. 
J. BECKENKAMP (Z. anorg. Chem., 1924, 137, 249—274).—In con- 
tinuation of earlier work (this vol., ii, 32), it is shown how the most 
important types of atomic arrangement in crystalline elements are 
built up. Assuming three layers, each of twelve spheres in the 
closest packing, two arrangements are possible: a, the spheres of 
the upper layer are so arranged on the second layer that they cover 
the hollow spaces between the spheres of that layer; 8, the spheres 
of the upper layer are arranged so that hollow spaces go right 
through the three layers in straight lines. Several layers of type « 
give rise to the regular tetrakis-trigonal symmetry and several 
layers of type ® to the hexagonal hexakis-octahedral symmetry. 
The centres of gravity of the first type form a face-centred lattice ; 
the primary elementary body is a rhombohedron with vertical angles 
of 60° and the secondary a cube at the corners and face centres of 
which are situated points of mass. Each half of type 6 forms a 
space-centred, triangular prismatic lattice a:c=1:%4/6; the 
elementary body is a six-sided prism having an axial ratio of a:c= 
1:\/2. From the elementary types the derivation of the octahedron 
is described; from this, the chain and ring type of structure is 
developed, and the formation of the lattices of magnesium, zinc, 
beryllium, and aluminium explained. 

The atomic centres of gravity of the diamond crystal form two 
interpenetrating face-centred lattices of type «, the centres of gravity 
of one lattice lying on the centres of gravity of the tetrahedron of 
the other lattice, and each centre of gravity belonging to four rings 
the axes of which are perpendicular to the octahedral faces. The 
author considers that each valency electron rotates round the points 
of contact of each electrically neutral sphere of each of two atoms, 
that inside this surface in each atom the influence of the negative 
inner electrons, and outside it, that of the positive atomic nucleus 
predominates, and that, therefore, the valency electrons lie along these 
neutral surfaces, especially at the points of contact between two of 
them. Because of this arrangement, the atoms of the diamond crystal 
are all exactly parallel and the diamond forms hexakis-octahedra 
which are assumed to be tetartohedral; owing, however, to quasi- 
homogeneous twinning along the (110) planes, further growth on the 
(111) planes, and subsequent twinning along the (100) plane, the 
crystals appear to be holohedral. Evidence in support of this 
theory is given and in a similar way it is shown that the form of 
graphite is in accordance with a hexagonal structure of the type 
8’,. According to Groth, benzene crystallises in the rhombic 
system; for this to be true, the hydrogen nuclei must rotate 
in a vertical direction so that the magnetic axes of the three 
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upper and the three lower hydrogen nuclei are parallel to the 6 axis 
of the crystal. The author considers that the benzene molecule 
is built up from graphite, and not from diamond, but points out that 
if this is so there should be two optically active isomerides of benz- 
ene. Further work is needed to determine with greater certainty 
the molecular structure of benzene. A. R. P. 


Preparation of Carbon Monoxide by Means of the Electric 
Are. H. G. Krevut (Z. phys.-chem. Unterr., 1924, 37, 483—45; 
from Chem. Zentr., 1924, i, 2405)—An apparatus is described 
whereby carbon monoxide is prepared by maintaining an electric 
are between carbon electrodes in an atmosphere of carbon dioxide. 


G. W. R. 


Critical Densities of Salts. R. Lormnz and W. Herz (Z. 
anorg. Chem., 1924, 138, 330—332).—The critical densities of a 
number of alkali salts have been calculated from the data of Jaeger 
(A., 1918, ii, 33) by means of the formula of Saslawsky (this vol., ii, 
452), and the results are compared with those calculated from the 
densities at the m. p. by the formula of Lorenz (“‘ Raumerfiillung 
und Ionenbeweglichkeit,’ Leipzig, 1922, p. 30). The general 
agreement between the two sets of figures is — Ais 


Influence of Nitric Acid on the Solubility of Nitrates in 
Water. A. A. Kasanorv (Trans. Inst. Chem. Reagents, Moscow, 
1923, No. 2, 10—27).—The solubilities of silver, copper, potassium, 
sodium, and ammonium nitrates in aqueous solutions of nitric acid 
of varying concentrations and temperatures were determined and 
expressed in the form of curves. All these curves show a minimum 
in the region between 0° and 30°; copper, potassium, and sodium 
nitrates also show a minimum at 75°; the minimum is most pro- 
nounced in salts capable of forming acid salts. The lowering of 
solubility by nitric acid closely follows the exponential law. The 
solubility curves for silver nitrate and copper nitrate can be ex- 
pressed by y=Ae~4*+4 Be-*’* or y=A—Ba+ De**, in which y and 
x are the weights of salt and nitric acid in 100 g. of solution. The 
solubilities of silver, copper, and ammonium nitrates in pure water 
at temperatures from 0° to 100° were also determined and the curves 
obtained can be expressed as follows: for silver nitrate, y= 
for copper nitrate 
hexahydrate, for 
copper nitrate trihydrate, y=57-78-+-0-09228¢+-0-0004515?, where 
y is the weight of salt in 1 g. of solution. The transition temperature 
of copper nitrate hexahydrate to the trihydrate is 25-4°; the addition 
of nitric acid lowers this temperature in accordance with the linear 
law. Itis possible to obtain values for the solubility of the trihydrate 
below the transition temperature. G. A. R, K. 


Vacuum-are Spectrum of Sodium. I. H. Barrers.— 
(See ii, 709.) 


= 
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Decomposition of Liquid Sodium Amalgam in Aqueous 
Solutions. A. Kizrn (Z. anorg. Chem., 1924, 137, 39—55).— 
The rate of solution of the sodium in a 0-5% sodium amalgam in 
water decreases rapidly with increase in the concentration of 
sodium hydroxide and is independent of the rate of stirring. 
Addition of sodium chloride reduces the rate of solution, but 
renders it constant, showing that it depends more on the concen- 
tration of the sodium ions than on that of the hydroxyl ions. The 
temperature coefficient of the reaction is 1-45 in neutral or alkaline 
solutions, but only 1-07 in acid solutions. The rate of solution of 
the sodium in acid solutions depends on two factors, one of which 
is the same as that governing the rate in neutral solutions and the 
other is proportional to the acid concentration at any instant, is 
reproducible under the same conditions of temperature, acidity, 
and rate of stirring, and is independent of the concentration of the 
sodium in the amalgam. (Cf. Fraenkel and Heinz, this vol., ii, 
475.) A. R. P. 


Lithium. I. Hydrates of Lithium Chloride and Bromide. 
G. F. Hirrie and F. Renscuzr (Z. anorg. Chem., 1924, 137, 155— 
180).—Lithium chloride and bromide each give hydrates with 1, 
2, and 3 mols. of water, and the systems lithium chloride—water 
and lithium bromide—-water each have three quadruple points. 
In the chloride system these are (a) LiCl,83H,O-LiCl,2H,O-satur- 
ated solution—water vapour, ‘= —16-5°, p=0-8 mm., (b) LiCl,2H,O- 
LiCl,H,O-saturated solution (68 g. of LiCl per 100 g. of water)- 
water vapour, {=12-5°, p=2 mm., (c) LiCl,H,O-LiCl-saturated 
solution (130 g. LiCl in 100 g. of water)-water vapour, =100-5, 
p=90 mm. The heats of formation of the hydrates from Nernst’s 
equation are:  cal., 
LiCl,H,O(solid)-+ H,O(gas)= LiCl,2H,0+-13,900 cal., and LiCl,2H,O 
(solid) +H,O(gas)= LiCl,3H,0-+ 13,600 cal. 

For lithium bromide, the corresponding quadruple points and 


compositions of the saturated solutions are respectively (a) t=4°, 
p=>0-14, <0-8 mm., 145 g. LiBr in 100 g. of water, (b) t=32°, 
p=2-8 mm., 192 g. LiBr in 100 g. of water, (c) t=159°, p=228 mm., 
solubility not determined; the heats of formation of the hydrates 
are 17,250, 14,730, and between 13,740 and 14,730 cal., wae 
R. P. 


Spectrum of Cesium. A. L. Huauss and C. F. Hacenow. 
—(See ii, 709.) 


Ammonium Nitrate. IX. Reciprocal Salt Pair Ammon- 
ium Nitrate and Lithium Chloride. E. P. Penman and W. R. 
Harrison (J. Chem. Soc., 1924, 125, 1709—1713).—The system 
is very similar to the ammonium nitrate-sodium chloride system 
(cf. T., 1922, 121, 2473), there being three ternary and seven binary 
systems. A ternary eutectic occurs at 84° for y-ammonium nitrate, 
lithium nitrate, and ammonium chloride; subsidiary ternary 
eutectics occur at 95° (lithium nitrate, lithium and ammonium 


J 
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chlorides) and at 119° (ammonium chloride, ‘3- and y-ammonium 


nitrates). No double salts or mixed crystals are was ie 


Solubility of Silver Chloride and Gay-Lussac's Silver 
Titration. R. Lorenz and E. Bercuemer (Z. anorg. Chem., 
1924, 137, 141—154).—The solubility of silver chloride has been 
determined by adding alternate drops of 0-005N-silver nitrate 
and 0-005N-sodium chloride to a large volume of water and observ- 
ing nephelometrically the formation of (a) a tempor cloud 
round the drop, and (6) a permanent cloud throughout the solu- 
tion. The results obtained agreed closely with those obtained 
conductometrically by Kohlrausch and Rose for all temperatures 
up to 70°, and the effect of sodium chloride and silver nitrate 
on the solubility of silver chloride agreed with the values 
calculated from Nernst’s equation. Sodium nitrate and nitric 
acid increase the solubility of silver chloride, whilst sodium 
acetate and sodium hydroxide decrease it; acetic acid first in- 
creases then, in larger quantity, decreases the solubility. Under 
certain conditions, a modification of silver chloride may be obtained 


the solubility of which is of the order of 21077 mol. ys o“ 


Non-existence of Silver Suboxide. G. R. Lzvi and A. 
QuILIco (Gazzetia, 1924, 54, 598—604).—-Application of the method 
of X-ray analysis to silver oxide and peroxide and to preparations 
hitherto assumed to consist of the suboxide gives results showing 
that no such suboxide of the formula O exists, that the com- 
pound Ag,O, is a well-defined chemical individual having a low 
degree of crystalline symmetry, and that the presence of silver 
when mixed with its oxide may be detected more sensitively by 
the use of X-rays than by gravimetric analysis. T. H. P. 


Partition of Silver Nitrate between Water and Aniline. 
A. Frumxin and R. KutvarsKxasa (Z. anorg. Chem., 1924, 138, 
278—280).—At 15° the partition coefficient of silver nitrate between 
water and aniline varies with the concentration, but in all cases 
the silver nitrate is attracted chiefly to the aniline, in agreement 
with previously determined #.M.F. measurements (cf. Miiller 
and Duschek, A., 1922, ii, 612). This result, which is contrary 
to the general rule for the distribution of salts between water and 
an organic solvent, is due to the formation of a complex com- 
pound, AgNO,,3PhNH,, which has been prepared by shaking 
aniline with a concentrated aqueous solution of silver agg 


“ee of Fluorite. F. G. Wicx.—(See ii, 


Crystal Structure of Calcium Hydroxide. G. R. Lrvi 
(Giorn. Chim. Ind. Appl., 1924, 6, 333—334).—X-Ray analysis 
shows that calcium hydroxide possesses a hexagonal structure 
analogous to that of magnesium hydroxide; a=3-52A. and 
c=4-93 A., the calculated value of d being 2-30. T. H. P. 
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Mechanism and Thermochemistry of the Reaction between 
Calcium Carbide and Nitrogen. H. J. Krasz and J. Y. YEE 
(J. Amer. Chem. Soc., 1924, 46, 1358—1366).—Calcium carbide, 
when heated at temperatures above 1100°, decomposes into calcium 
and carbon. In the formation of calcium cyanamide, this elemental 
decomposition represents the first stage. e nitrogen then forms 
nitride with the calcium and subsequently unites with the carbon 
to give calcium cyanamide: (i) 3CaC,=3Ca+6C; (ii) 3Ca+N,= 
Ca,N,; and (iii) Ca,N,+3C+2N,=3CaCN,. Calcium chloride 
accelerates the decomposition of calcium carbide, its influence in 
the cyanamide process being thereby explained. The following 
mean values were obtained for the heats of reaction at 25°: 
(a) CaC,+N,—CaCN,+C-+98,430 cal.; (6b) Ca,N,+3C+2N,= 
3CaCN,+198,240 cal.; whence Ca+2C=CaC,+5050 cal. aan 


Dehydration and Rehydration of Gypsum. G. Linck and 
H. June (Z. anorg. Chem., 1924, 137, 407—417).—Calcium sul- 
phate dihydrate (gypsum) is stable in the air up to 99°, at which 
temperature it loses 1-5H,O and is converted into the hemihydrate. 
Further heating converts this gradually into anhydrous salt with- 
out altering the crystal structure, dehydration being complete at 
190°. On keeping in the air, this “ soluble anhydrite ” rehydrates 
to the hemihydrate again, showing it to be of a zeolitic nature. 
At a red heat, the soluble anhydrite is converted into small crystals 
optically identical with native anhydrite. These crystals become 


turbid at 1100—1200°, owing to the formation of calcium oxide. 
A. R. P. 


Reactivity in the Solid State of Boric Anhydride with 
Metallic Oxides.. C. Mazzertt and F. De (Atti R. Accad. 
Lincei, 1924, [v], 33, i, 512—515).—The borates of various metals 
are obtainable by the interaction of boric anhydride and the cor- 
responding oxides at temperatures below those at which the mixtures 
fuse. When calcium oxide (1 mol.) and boric anhydride (1 mol.) 
are heated together in an electric furnace, the reaction commences 
when the temperature reaches 625°, the heat developed raising 
the temperature in a few seconds to 1020° and almost fusing the 
mass; a hard, porous borate is obtained on cooling. With barium 
oxide similar results are obtained, and also with magnesium oxide 
(3 mols.). With zinc oxide, two temperature arrests are observed, 
each being preceded by a rapid rise. The results obtained with 
oxides of copper, nickel, cadmium, lead, tin, cobalt, aluminium, 
tin, and chromium, and with ferric oxide and manganese dioxide 
are also given. 


Solubility of Strontium, Barium, and MHeavy-metal 
Carbonates in Water under High Pressure of Carbon Dioxide, 
and the Properties of such Solutions. O. HarHnet (J. pr. 
Chem., 1924, [ii], 108, 187—193; cf. this vol., ii, 551).—The 
solubility of strontium carbonate in water containing carbon 
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dioxide increases from 0-12% at 1 atm. carbon dioxide pressure to 
0-38% at 35 atm., thereafter remaining constant. Barium carbon- 
ate, solubility 0-27% at.1 atm., reaches similarly a solubility limit 
of 0-59% at 25 atm. Solid carbonates in contact with these solu- 
tions appear to be converted into solid hydrogen carbonates under 
pressure. The solubilities of carbonates of the heavy metals, 
under 1 atm. and 56 atm. carbon dioxide pressure respectively, are 
as follows: silver, 0-105%, 0-170%; iron, 0-072%, 0-077%; zinc, 
0-07%, 0-084%; manganese, 0-04%, 0-08%; copper, 0-03%, 
0:041%; lead, 0-014%, 0-015%. Solutions of the alkaline-earth 
carbonates prepared under high pressure of carbon dioxide deposit 
the dissolved salts, at the ordinary pressure, much more slowly 
than corresponding solutions of the heavy-metal carbonates. 
Measurements of the electrical conductivities of the solutions 
prepared under high pressure are appended. F. G. W. 


Basic Magnesium Hypochlorite and its Electrolytic Pre- 
paration. A. Lissner (Bull. Acad. Sci. Rowmaine, 1924, 8, 
262—266).—The electrolysis of a thoroughly agitated solution of 
magnesium chloride containing excess of magnesium hydroxide 
at 18—20° gives, in 90% of the theoretical yield, a stable insoluble 
basic magnesium hypochlorite, containing 5-8°% of magnesium 
peroxide and 0-4% of chlorate, and having an active chlorine 
content of 43-05%, as compared with the 38% of Merck’s product. 
Owing to deposition of the insoluble product on the cathode, 
thereby increasing the electrolytic resistance, the direction of the 
current is reversed at intervals. An abnormal cathodic reduction 
(due to irreversible polarisation) also tends to reduce the yield, 
and this reduction is prevented by the addition of neutral sodium 
or potassium chromate. A similar reduction is observed to the 
extent of 8—14% in the electrolysis of magnesium chloride alone, 
and this reduction is not diminished by the addition of chromate. 
Equimolecular quantities of the alkali chlorides decrease the reduc- 
tion to 0-5—2% and a further addition of chromate renders it 
negligible. The minimum decomposition potential of magnesium 
chloride is 2-01 volts. Basic magnesium hypochlorite so obtained 
loses water at 155—160°; decomposition with liberation of chlorine 
and oxygen begins at 260—270° and is complete at 300°, yielding 
peroxide and basic chlorides. On agitation with boiling water, 
the hypochlorite shows a slow decrease in its active chlorine content 
and an increase in the chlorate content. R. B. 


Solubility of Magnesium Carbonate in Water containing 
Carbon Dioxide under High Pressure, and the Properties 
of such Magnesium Carbonate Solutions. O. HarHnet (J. 
pr. Chem., 1924, [ii], 108, 61—74).—Using the apparatus previously 
described (this vol., ii, 551), the solubility of magnesium carbonate 
was determined at 18° in water under pressures up to 56 atm. of 
carbon dioxide. With increasing pressure up to 18 atm., the solubility 
increases rapidly to a maximum of 7-49% of magnesium carbonate, 
or 13% of magnesium hydrogen carbonate (per 100 g. of water) ; 
above 18 atm. there is no further increase. The saturated solu- 
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tions of magnesium hydrogen carbonate so obtained decompose 
but slowly at the ordinary temperature when the pressure is 
released; the solid hydrogen carbonate decomposes rapidly, but 
can be kept for some time at —5°. The 13% solution of magnesium 
hydrogen carbonate has a high electrical conductivity, 2. 10°= 
24948, about equal to that of a 10% cadmium chloride solution; 
the salt is highly dissociated. 

When the magnesium hydrogen carbonate solution decomposes 
slowly at 0°, it p aeenron magnesium carbonate pentahydrate. The 
transition temperature from the penta- to the tri-hydrate is between 
16° and 22°. The change from trihydrate to the anhydrous form 
only occurs in the presence of carbon dioxide under pressure and 
starts slightly above 100°. The salt obtained between 100° and 
150° tends to change back to the trihydrate. Magnesite is only 
formed above 150°. The existence of mono-, di-, and tetra-hydrates 
of magnesium carbonate could not be confirmed. E. H. R. 


ine Lattices of the Rhombohedral Carbonates of 
Bivalent Metals. G. R. Luvi and A. Ferrari (Atti R. Accad. 
Lincei, 1924, [v], 33, i, 516—521; cf. this vol., ii, 611).—The 
values of a for smithsonite, magnesite, dolomite, and calcite are, 
respectively, 5-870, 5-840, 6-143, and 6-362, the calculated specific 
gravities being 4-51, 3-08, 2-86, and 2-76, which are in good agree- 
ment with the experimental numbers. The results for dolomite 


accord well with the supposition of a deformation of the lattices 
of the components, the volume of the basic rhombohedron being 
intermediate between those of magnesite and calcite. For smithsonite 
and magnesite, the isomorphism is perfect as regards, not only the 
angle «, which has the respective values, 103° 28’ and 103° 21-5’, 
but also the length a. It is probable that the true value of « for 
smithsonite is somewhat smaller than that given by crystallo- 
graphic measurements, the disparity being explainable by the 
difficulty of procuring well-formed crystals of this er > 


Temperature Coefficients of the E.M.F. of Silver—Cad- 
mium and Copper-Cadmium Alloys. E. Scurerner and K. 
SELJESAETER (Z. anorg. Chem., 1924, 137, 389—400).—Measure- 
ments of the H.M.F. of cells containing silver-cadmium or copper- 
cadmium alloys in combination with pure cadmium in 0-5N- 
cadmium sulphate were made at 0° and 25°. The temperature 
coefficient of the silver-cadmium series shows a very marked 
maximum value with the alloy as with AgCd and a 
minimum at the composition AgCd,. In the copper—cadmium 
series, the maximum temperature coefficient is obtained with the 
alloy Cu,Cd,. By employing the two compounds AgCd and 

as cathodes and metallic cadmium as anode and measuring 
the heat of the reactions involved, the value of the temperature 
coefficient of the #.M.F. of the first-named cell as calculated from 
Helmholtz’s equation was found to be of the same order of magnitude 
as that experimentally obtained. A. R. P. 
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Equilibrium between Fused Metals and Salts. IV. 
Theoretical. II. R. Lorenz (Z. anorg. Chem., 1924, 138, 
285—290).—The equation previously derived by the authors for 
the equilibrium between fused metals and salts (this vol., ii, 484) 
is applicable only to the simplest cases. An alternative method 
is adopted and an equilibrium equation derived on the basis of 
the law of mass-action, the vapour-pressure theory of van Laar 
(A., 1910, ii, 583), and the conception of thermodynamic potentials. 
The equation is then applied to the equilibria Pb+CdCl,—= 
Cd+ PbCl,, and 2T1+4-CdCl, —Cd-+-TI,Cl,, and thereaction constants 
are satisfactorily constant. W. H.-R. 


Equilibrium between Metals and Salts in the Molten 
State. III. The System Thallium-—Cadmium-Thallous 
Chloride-Cadmium Chloride. R. Lorenz, W. FRAENKEL, 
and J. SILBERSTEIN (Z. anorg. Chem., 1924, 137, 204—214; cf. 
this vol., ii, 258, 484).—When cadmium and thallium are fused 
under a layer of thallous and cadmium chlorides between 460° 
and 700°, two phases only are present, a homogeneous salt layer 
and a homogeneous metal layer. Metallic cadmium is in equi- 
librium with a salt layer containing about 40 mol.-% of cadmium 
chloride. When 1 g.-atom of cadmium is fused with 1 g.-mol. of 
thallous chloride or 2 g.-atoms of thallium with 1 g.-mol. of cadmium 
chloride, equilibrium is reached when the metal layer contains 
about 69 at.-% Cd and the salt layer 10 mol.-°% of cadmium chloride; 
addition of an equimolecular mixture of potassium and sodium 
chlorides to the salt layer causes a gradual displacement (which 
soon terminates) of the equilibrium from right to left in the equation 
2T1+-CdCl, —=Cd-+-TI,Cl,, final equilibrium with the above mixtures 
being obtained when the salt layer contains about 15 mol.-% of 
cadmium chloride and the metal layer 60 at.-% Cd. Addition 
of bismuth to the metal layer causes a considerable displacement 
of the equilibrium towards the left, showing that thallium is mon- 
atomic; antimony causes a much more marked displacement in 
the same direction, but this is probably due to the formation of a 
definite cadmium-antimony compound. The effect of alkali 
chloride on the equilibrium is explained by assuming that thallous 
chloride has the formula in the molten salt 


Low-voltage Arc Spectra of Copper and Silver. A. G. 
SHENstonzE.—(See ii, 709.) 


Copper Oxide and the Atomic Weight of Copper. R. 
Ruser and K. Bove (Z. anorg. Chem., 1924, 137, 101—114).— 
Carefully purified cupric oxide can be heated only up to 800° in an 
atmosphere of oxygen at the ordinary pressure without decom- 
position, Above this temperature, it becomes gradually con- 
verted into cuprous oxide and this change is complete at 1105°. 
Previous to its use for the determination of the atomic weight of 
copper by reduction in hydrogen, the oxide was heated at 1000° 
in purified air, then below 800° in pure oxygen. Prolonged heating 
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of this material in pure hydrogen at 700—750° gave, as the mean 
of eight determinations, 63-546 as the atomic weight of opgper 
with a possible error of +0-003. A. RB. P. 


Double Salts of Potassium Chloride with Cuprous Chloride. 
J. J. P. Vateton and W. Frémen (Z. anorg. Chem., 1924, 137, 
91—100).—-A study of the system potassium chloride—cuprous 
chloride—water at 25° has led to the isolation of the double salts, 
2KC1,CuCl and KCI1,CuCl,H,O, which dissolve 


Discontinuity in Dehydration of Salt Hydrates. E. M. 
CROWTHER and J. R. H. Courts (Proc. Roy. Soc., 1924, A, 106, 
215—222).—The changes in weight of certain salt hydrates during 
rapid dehydration have been followed continuously by means of 
the Odén—Keen automatic recording balance (ibid., 1924, A, 106, 
33). When thin layers of small crystals were used, to ensure 
unimpeded drying, the rates of evaporation from copper sulphate 
pentahydrate and barium chloride dihydrate showed very marked 
minima at points corresponding with the composition of definite 
lower hydrates. A parallel 5 ann with Faraday’s observations 
on the metastability and efflorescence of hydrated sodium carbonate. 
An explanation of the phenomena may be based on Langmuir’s 
view that such heterogeneous reactions only proceed at the 
common boundary of the two solid phases. When one solid phase 
is present in very small quantity only, the reaction should be 
correspondingly slow. 8. B. 


Direct Formation of Mercuric Oxychlorides, Oxybromides, 
and Oxyiodides. H. Pitason (Compt. rend., 1924, 178, 1971— 
1973).—The material of the containing vessel has an important 
influence on the velocity with which equilibrium between mercuric 
oxide and mercuric halides, in the presence of water, is reached, 
and on the nature of that equilibrium. If mercuric oxide, either 
red or yellow, with water and an amount of mercuric chloride 
corresponding with that necessary for the formation of the black 
oxychloride, 2HgO,HgCl, (cf. Toda, A., 1922, ii, 768), be shaken 
in a glass vessel at 15°, the product blackens in a few hours in 
fusible soda glass, which is readily attacked by water, whilst in 
Jena glass it is distinctly yellow after 10 days. The addition of 
a drop of 0-01N-alkali or alkali chloride, however, blackens it 
rapidly. Blackening takes place in silica, but extremely slowly. 
Alkali is not essential to the reaction, because the oxide and chloride 
will react even in the dry state, but it acts as an accelerator. Similar 
results are obtained with the bromide and iodide, which, how- 
ever, being less soluble and volatile than the chloride, react more 
slowly. M. S. B. 


Mechanism of the Precipitation of Metals by Hydrogen 
Sulphide. Sulphur Complexes of Mercury. G. McP. SmitH 
and W. L. Semon (J. Amer. Chem. Soc., 1924, 46, 1325—1343).— 
In the precipitation of sulphides with hydrogen sulphide it is 
contended that unstable soluble intermediate hydrosulphide com- 
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plexes are formed and that the excess of hydrogen sulphide present 
in freshly-precipitated sulphides is partly in combination as a 
complex hydrosulphide. The preparation of diethylthiolmercurous 
perchlorate, [Hg(SC,H;),Hg](ClO,),, is described, and it is shown 
that the formule ascribed to diethylthiolmercurous acetate (cf. 
Sachs, A., 1921, i, 762) and to diethylthiolmercurous chloride, 
bromide, and iodide (cf. Hofmann and Rabe, A., 1897, i, 310) 
‘should be doubled. Evidence was obtained for the existence of 
thiomercurous perchlorate. mye. 


Chromates of Thorium and the Rare Earths. II. 
Lanthanum, Praseodymium, Neodymium, and Samarium. 
H. T. S. Brrrron (J. Chem. Soc., 1924, 125, 1875—1880).—The 
chromates of lanthanum, praseodymium, neodymium, and samarium, 
prepared by Boéhm’s method (cf. A., 1902, ii, 455), form iso- 
morphous, yellow, monoclinic crystals, having the general formula 
M,(CrO,)3,8H,O. The solubilities at 25° are 0-020, 0-021, 0-027, 
and 0-043, respectively, expressed as g. of anhydrous salt per 
100 g. of water; these numbers decrease with rise in temperature. 
A slight excess of potassium chromate solution precipitates the 
simple chromates from aqueous solutions of the salts of lanthanum 
and praseodymium; with neodymium salts a mixture of simple 
and basic chromates is formed, and with samarium salts, a basic 
chromate of indefinite composition. Lanthanum, praseodymium, 
and samarium show a strong tendency to form sparingly soluble 
double chromates with potassium. The double chromate, 

K,CrO,,La,(CrO,)3,6H,O, 
was obtained as a microcrystalline powder by keeping mixed solu- 
tions of lanthanum chromate and (excess) potassium chromate. 
Cleve’s potassium samarium chromate (cf. Chem. News, 1886, 53, 
100) is probably a mixture of a double and a basic chromate. 
8. K. T. 


Revision of the Atomic Weight of Aluminium. II. Analysis 
of Aluminium Chloride. H. Kreprixa (J. Amer. Chem. Soc., 
1924, 46, 1343—1351).—The atomic weight of aluminium was 
determined from the analysis of carefully synthesised aluminium 
chloride. The mean of eleven determinations gave a value of 
26-972+0-001 (Ag=107-88; Cl=35-458). 


Composition and Properties of Clay. A. F. JosrrH and 
J. S. ncoock (J. Chem. Soc., 1924, 125, 1888—1895),—The 
analysis of homogeneous preparations of clays shows that the most 
important chemical constant of such substances is the ratio of 
silica to alumina. This ratio is related to the chemical reactivity 
shown by clays towards sodium hydroxide and neutral electrolytes. 
It increases with increase in plasticity, and it is proposed to measure 
the latter by means of some property which is modified by ignition 
and by electrolytes, e.g., the moisture equivalent. [Cf. B., 1924, 
910.] 8. K. T. 


Absorption of Near Infra-red Radiation by Alums. S. 
Hicucu1.—(See ii, 712.) 
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Reaction between Hydrogen Chloride and Nitrides. I. 
C. MontEemartini and L. Losana (Giorn. Chim. Ind. Appl., 1924, 
6, 323—325).—Aluminium, magnesium, calcium, titanium, and 
boron nitrides are converted almost quantitatively into the cor- 
responding chlorides and ammonia when subjected to the action 
of hydrogen chloride at temperatures varying from about 600° 
to 1000°. T. H. P. 


Electrolytic Formation of Alloys and Amalgams of Man- 
ganese. A. N. Campspett (J. Chem. Soc., 1924, 125, 1713— 
1719).—Alloys of nickel and of iron with small quantities of 
manganese are formed by electrolysis of the appropriate mixed 
electrolytes (sulphates); there is no “ Foerster effect,” i.e., the 
manganese content of the alloy (the constituent with the more 
electronegative equilibrium potential) decreases with decreasing 
current density. Stable semi-solid amalgams are formed by the 
electrolysis of a manganese sulphate solution with a well-stirred 
mercury cathode; no alloy is formed when a lead cathode is used. 
Attempts to depolarise aluminium discharge by means of manganese 
were unsuccessful. 8. K. T. 


Specific and Latent Heats of Iron and Steel. A. Mattock 
(Nature, 1924, 114, 429—430).—Curves were obtained showing 
the variation of expansion of iron containing 0-04% C when heat 
is supplied continuously, and of the same sample after being heated 
with graphite for various periods. Heating with graphite for 
even 30 minutes causes a slight fall in the critical temperature and 
some change in the character of that part of the curve which 
indicates the extension while change of state is in progress. With 
more prolonged heating in graphite, two arrests in the heating and 
cooling curves are observed. The time necessary for the diffusion 
of carbon into a thin iron wire is therefore surprisingly es . 

.A. E. 


Relation between Tarnishing and Corrosion. U. R. Evans 
(Trans. Amer. Electrochem. Soc., 1924, 46, 75—100).—It is shown 
that the presence of moisture is essential for corrosion of iron or 
zinc to take place in an atmosphere containing sulphur dioxide 
and for any action to take place between copper and hydrogen 
sulphide, and that the course of all these reactions in the presence 
of sufficient moisture is in accord with the electrochemical theory 
of corrosion. In an atmosphere of hydrogen sulphide not saturated 
with water vapour, however, copper becomes slowly covered with 
an iridescent coloured film which is only partly permeable to gases 
and becomes more protective as it increases in thickness until 
eolours of the fourth order are reached, when further action ceases. 
The condensation of liquid water on this film immediately sets up 
corrosion proper and the film soon breaks up into flocculent copper 
sulphide. [Cf. B., 1924, 913.] A. R. P. 


Free and Pearlitic Cementite. E. Mavurzr and F. STABLEIN 
(Z. anorg. Chem., 1924, 137, 115—124).—The specific resistance 
of iron—carbon alloys (steel) increases linearly with the carbon 
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content to 0-9% C when a sharp bend occurs in the curve and 
the resistance then increases at a slower rate with increase in the 
carbon content. This break corresponds with a change in the 
character of the pearlite from lamellar to granular. The specific 
resistance of iron carbide varies between 0-8 and 0-9. [Cf. B., 
1924, 871.] A. R. P. 


Kinetics of the Ionic Reaction between Ferric and Iodide 
Ions. N. Sasaki (Z. anorg. Chem., 1924, 137, 181—203; 291— 
327).—The reaction between ferric chloride and a soluble iodide 
in the presence of sodium chloride consists essentially of the decom- 
position of those ionic groups which can be formed from the ferric 
chloride molecule and its dissociation products by the replacement 
of one, two, and three atoms of chlorine by iodine, and the con- 
centration of these groups has been calculated on the assumption 
that the chlorine and iodine ions behave electrolytically in the same 
manner. With a large excess of sodium chloride the ionic reaction 
takes place in a simple manner and the speeds of the different 
reactions can then be calculated without the above assumption. 
The calculated velocity constant of the reaction between varying 
quantities of ferric and ferrous salts and a soluble iodide agrees 
closely with the results obtained in numerous experiments. The 
reaction is not affected by light provided that the liberated iodine 
is removed, as fast as it is formed, by addition of thiosulphate; 
the resulting tetrathionate and the starch used as indicator have 
no effect on the velocity of the reaction, but the starch-iodine 
complex accelerates, and the accumulation of ferrous salt retards 
it. The latter action is entirely due to ferrous ions and is exerted 
only during the double decomposition between ferric and iodide 
ions. In the presence of sodium chloride, the reaction is of the 
first order with respect to ferric ions in strongly acid solutions and 
of the second order in feebly acid solutions, the difference being 
due entirely to the action of the acid in repressing hydrolysis of 
the ferric salt. The order of the reaction with respect to iodide 
ions lies between the first and second, but under certain conditions 
the reaction can be of an even higher order. The velocity of the 
reaction between tri-iodide and ferric salt is approximately one- 
tenth that between the normal iodide and a ferric salt. A new 
“ precision burette ” is described and illustrated; it allows a liquid 
to run into a solution at any desired rate and permits of readings 
being taken with an accuracy of 0-002 to 0-003 c.c. A. R. P. 


Complex Ferrous Sulphate-Ammonia Compounds. J. A. 
VERHOEFF (Chem. Weekblad, 1924, 21, 471).—By treatment of 
ferrous ammonium sulphate with ammonia in a reducing atmo- 
sphere and precipitation with alcohol saturated with ammonia, a 
white precipitate, FeSO,,5NH;,H,O, very sensitive to traces of 
oxygen, was obtained (cf. Peters, A., 1913, ii, 42). 8. I. L. 


Catalytic Oxidation of Ferrous Sulphate by Air in presence 


of Copper Salts. J. A. Veruonrr (Chem. Weekblad, 1924, 21, 
469—470).—Oxidation of a ferrous salt on passage of a stream of 
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air proceeds very slowly in acid solution. Addition of zinc oxide 
causes fairly rapid oxidation; if zinc sulphate also be present in 
such proportions that the concentration of zinc ions is greater 
than that of ferrous ions, the reaction velocity calculated for the 
second order [2FeSO,+0+-3H,0+2Zn0—> 2Fe(OH),+-2ZnSO,] is 
fairly constant (K=0-000555). Addition of copper sulphate in- 
creases the velocity considerably, but not in proportion to the 
amount added. In presence of ammonia and an ammonium salt, 
and a copper salt, ferrous salts take up oxygen so rapidly that the 
solution may be employed as an absorbent in analysis. S. I. L. 


Conversion of Nickel Carbonyl into Carbonate in Toluene 
Solution. P. C. L. THorne (J. Chem. Soc., 1924, 125, 1967— 
1968).—Solutions of nickel carbonyl in toluene deposit a basic 
nickel carbonate on exposure to air, and not a compound of the 
carbonyl and hydroxide (cf. A., 1900, ii, 349). 8. K. T. 


Thermoelectrical and Actinoelectrical Properties of 
Molybdenite. W. W. CosLentz.—(See ii, 716.) 


Compounds of Tervalent Molybdenum. I. W. Warp.aw, 
F. H. Nicnoxits, and N. D. Sytvester (J. Chem. Soc., 1924, 125, 
1910—1913).—A new molybdenum oxysulphate, 
5.or 6), is obtained as a green, hygroscopic precipitate when an 
electrolytically reduced solution of molybdenum trioxide in sul- 
phuric acid is poured into air-free acetone. It precipitates the 
metals from copper sulphate and silver nitrate solutions and reduces 
mercuric and ferric salts to the mercurous and ferrous condition 
respectively; it decomposes on heating: Mo,O(SO,).,2H,O= 
Mo,0,+2S0,+2H,O. The sulphate radical is precipitated by 
barium chloride only on warming. When dried over phosphorus 
pentoxide, the salt turns grey and the sulphate content decreases. 

8. K. T. 


Preparation of Metallic Tungsten and Some of its Alloys. 
L. and H. H. Kantensere (Trans. Amer. Electrochem. Soc., 1924, 
46, 51—61).—Tungsten trioxide dissolves in fused alkali chloride 
with the evolution of chlorine and the formation of a compound, 
M,0,W,0;; under similar conditions, tungstic acid, H,WO,, causes 
the evolution of hydrogen chloride and the formation of the tungstate, 
M,0,5W0O,, but prolonged heating is necessary for complete removal 
of the hydrogen chloride. Electrolysis of tungstic acid dissolved in 
a fused mixture of sodium and ptbabalitin’ chilies yielded good 
deposits of very pure tungsten when the ratio of tungstic acid to 
fused chloride was less than 1:2; a blue crystalline tungsten 
bronze, Na,O,W,;0,,, when the ratio was 1:1; a red bronze, 
2Na,0,W,;0,3, when the ratio was 3:5; and a violet bronze when 
the ratio was 4:5. From solutions of tungstic acid in fused 
chlorides, zinc and aluminium liberated very finely-divided metallic 
tungsten, whereas iron had no action; excess of zinc or aluminium 
yielded alloys of these metals with tungsten. Nickel—tungsten 
alloys were obtained by electrolysis of mixtures of nickel chloride, 
alkali chloride, and tungstic acid. [Cf. B., 1924, 913.] A. R. P. 
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Preparation of Pure Uranium. W. JAanpErR (Z. anorg. Chem., 
1924, 138, 321—329).—Uranium dioxide is reduced by heating 
with metallic calcium, in a welded iron crucible embedded in 
charcoal, for 40 minutes at 950—1250°. The resulting mass is 
then treated with ammonium chloride solution to remove the 
unchanged calcium, and the residual powder is levigated, when a 
light black powder is separated which consists of highly oxidised 
uranium, The remaining powder contains particles of iron which 
can be separated by a magnet, and the residue is then passed 
through a sieve which retains coarse impure powder, and gives a 
fine black powder containing about 97-2% U, 2-5% Fe, and 0-:3% O, 
the yield being about 66% of the theoretical. If the crucible is 
prepared with a thick lining of lime, a product is obtained con- 
taining 99-99% U, and not more than 0-09% O, but the yield is 
only 27% of the theoretical. W. H.-R. 


Hydrates and Hydrogels. VI. The Simplest Stannic 
Acids. R. Witistdtrer, H. Kraut, and W. Fremery (Ber., 
1924, 57, [B], 1491—1501; cf. this vol., ii, 266).—Stannic hydr- 
oxide gels, when prepared by the action of ammonium hydroxide 
and ammonium chloride on stannic chloride under conditions which 
ensure a low hydroxyl-ion concentration and great rapidity of 
experiment, and subsequently dried by the authors’ acetone method 
at —35° to —10°, have the composition Sn(OH),,H,O, whereas 
after similar treatment at the atmospheric temperature they have 
the composition of the ortho compound, Sn(OH),. Monostannic 
acid becomes transformed in an aqueous medium into a more feebly 
basic acid which appears to be the first member of a series of 
a-stannic acids [termed previously (loc. cit.) «’-acids]. When dried 
by the acetone process at 0—10°, the compound has approximately 
the composition of an orthodistannic acid, (OH),Sn-O-Sn(OH),, 
whereas after treatment at 30—56° or on prolonged heating wit 
acetone it has exactly the composition of an orthotetrastannic 
acid, It therefore ap- 
pears probable that the union of several molecules of stannic 
hydroxide with loss of water yields a series of polyorthostannic 
acids with diminishing basic properties. 

Ferric hydroxide gels prepared from ferric ammonium alum, 
ammonia, and ammonium sulphate in weakly alkaline solution and 
dried by the acetone process are intermediate in stability between 
aluminium hydroxide and stannic hydroxide. The water content 
of the product, treated at +10° to +20°, is somewhat less than 
that required by the formula Fe(OH),, and decreases slowly when 
the substance is preserved for a prccectes period in contact with 
water. A preparation dried with acetone at —15°, on the other 


hand, had approximately the composition required by the formula, 
Fe(OH),,H,O. 

The nature of the dehydration curves of gels in comparison with 
those of hydrates is discussed in detail. 


Vanadium in Petroleum. E. 8. Porter (Mining and Met., 
1924, 5, 133).—A review. CHEMICAL ABSTRACTS. 
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_ Chlorides of Bivalent Molybdenum, Tungsten, and 
Tantalum. III. Derivatives of Tri-tantalum Hexachloride 
Tantalum Dichloride'’]. K. Linpnzr and H. Ferrr (Z. 
anorg. Chem., 1924, 137, 66—78).—The “dichloride,” Ta,Cl¢, is 
formed by heating tantalum pentachloride with metallic lead at 
600° in an atmosphere of nitrogen. The residue is extracted with 
dilute hydrochloric acid in a reflux apparatus, and after removal of 
the lead with hydrogen sulphide the solution is evaporated in a 
vacuum, whereby a green precipitate of Ta,Cl, is obtained. Satur- 
ation of the solution with hydrogen chloride yields dark green, six- 
sided crystals of H[Ta,Cl,,H,0],3H,O analogous to the correspond- 
ing molybdenum compound (this vol., ii, 192). The chloro-acid 
dissolves in alcohol and the solution yields, on evaporation in a 
vacuum, the compound H[Ta,Cl,,EtOH],EtOH as a brown, 
resinous mass. With pyridine and hydrochloric acid in aqueous 
and in alcoholic solutions, deep green crystalline compounds are 
formed similar to the corresponding molybdenum compounds; the 
following are described: (C;H;N),H,[Ta,Cl,],3H,O, 
(C;H;N)H[Ta,Cl,,C;H;N], and (C;H,N)H,Ta,Cly. 
Extraction of the lead reduction product of tantalum penta- 
chloride with hydrobromic acid yields a solution from which green 
crystals of H['Ta,Cl,Br,H,O],3H,O are obtained by evaporation in 
a vacuum. With pyridine and ether, this acid yields the salt 
(C;H;N)H[Ta,Cl,Br,C;H.N], and with pyridinium bromide and 
saturation of the solution with hydrogen bromide, dark red cubic 


crystals of (C;H;N)H,[Ta,Cl, Brg]. 

Extraction of the lead reduction product with dilute sulphuric 
acid and evaporation of the solution yields the sulphato-acid, 
H,[Ta,Cl,SO,]. Treatment of the chloro-acid with dilute potassium 
hydroxide followed by acidification with acetic acid gives a dark 
brown, amorphous precipitate of [TasCl,(H;0);|OH,aq. In all the 


above compounds tantalum is shown to be bivalent. A. R. P. 


Micro-determination of the Oxide Content of Colloidal 
Gold. P. A. Turmsszen (Mikrochemie, 1924, 2, 1—13).—The 
substance was heated at 400° in a current of pure carbon dioxide and 
the resulting gases were measured and analysed; the loss in weight 
of the substance was also determined. Red colloidal gold, prepared 
by means of formaldehyde, coagulated with sodium chloride and 
washed free from chloride, did not contain any oxide; colloidal 
gold prepared with hydrazine hydrate, however, contained from 
12-8 to 36-4% of gold oxide. W. P. S. 


Oxide Content of Colloidal Gold. W. Pau (Mikrochemie, 
1924, 2, 47—50).—A claim for priority (cf. A., 1923, ii, 329) against 
Thiessen (preceding abstract). W. P.S. 


Isomorphism between certain Cubic Compounds of 
Platinum, Lead, Selenium, and Tin. E. Carozzi (Gazzetta, 
1924, 54, 556—567).—The following compounds form crystals 
belonging to the cubic system: (NH,),PbCl,, lemon-yellow 


— wre 
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octahedra, d 2-925; (NH,),SnCl,, colourless octahedra with vertices 
truncated by cube faces, d 2-39, np 1-677 at 18°; (NH) Pele 
orange-yellow octahedra, d 3-009; (NH,),SeBr,, deep red octahedra, 
d 3-328; (NH,).SnBr,, pale yellow octahedra often showing cube 
faces, d 3-51; (NH,),PtBr,, scarlet octahedra often combined with 
cube faces, d 4:20. ( H,).PbCl, and (NH,).SnCl, form isomorphous 
mixtures for which the specific volumes and refractive indices lie 
on a straight line between those of the components. Similar 
behaviour is shown by isomorphous mixtures of (NH,),SeBr, and 
(NH,).SnBrg, (NH,),SeBr, and (NH,),PtBr,, and (NH,),SnCl, and 
(NH,),PtCl,, excepting that in the last case a miscibility gap exists 
between and 74:5% of (NH,),SnCl,g. T. P. 


Pentammine Compounds of Quadrivalent Platinum. L. 
TscHuGAaEV (Z. anorg. Chem., 1924, 137, 1—31).—Ammonium 
chloroplatinate is converted by the prolonged action of liquid 
ammonia at the ordinary temperature in a sealed tube into a 
mixture of hexammineplatinic chloride, dichlorotetrammine- 
platinic chloride, and amidochlorotetrammineplatinic chloride, 
[Pt(NH,),NH,CIjCl,. The latter is converted by the action of hot, 
dilute hydrochloric acid into chloropentammineplatinic chloride, 
[Pt(NH,),ClJCl,, which, together with the hexammine salt, dissolves, 
leaving a residue of the tetrammine salt. The solution yields a 
yellow, crystalline precipitate of the amidotetrammine compound 
with ammonia, whilst the hexammine salt can be recovered from 
the solution by precipitation with strong hydrochloric acid. A better 
yield of the chloropentammine salt may be obtained by the action 
of 20% ammonia solution and ammonium carbonate or phosphate 
on the chloroplatinate. In the presence of carbonate, chloropent- 
ammineplatinic carbonate, [Pt(NH,),Cl],(CO,)s, is formed as a 
white, amorphous precipitate in 12 to 14 days at the ordinary 
temperature, whilst in the presence of phosphate the corresponding 
phosphate crystallises from a hot solution as white needles after heat- 
ing for 10 minutes ; in either case, chloropentammineplatinic chloride 
is obtained by dissolving the precipitate in dilute hydrochloric acid 
and, after filtration, adding a large excess of strong hydrochloric acid. 

Chloropentammineplatinic chloride crystallises in needles or prisms 
which are readily soluble in water and decompose on keeping into 
dichlorotetrammineplatinic chloride and amidochlorotetrammine- 
platinic chloride, both of which are white, sparingly soluble com- 
pounds. With potassium iodide, the pentammine salt gives black 
crystals of di-iodotetrammineplatinic iodide, [Pt(NHs),I,|I,, and with 
chloroplatinic acid, thin, orange-yellow, sparingly soluble rhombo- 
hedra of the chloro-chloroplatinate, [{Pt(NH,),Cl]Cl-PtCl,,2H,O. 
The following salts of the pentammine series are described : chloro- 
pentammineplatinic bromide, [Pt(NH;),Cl]Brs, pale yellow, sparingly 
soluble needles ; chloropentammineplatinic nitrate, [Pt(NH 
colourless prisms; bromopentammineplatinic bromide, 

[Pt(NH,);Br]Br; ; 
yellow prisms. 


{In part with W. Cutori.}—Hot dilute sodium hydroxide 
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solution converts the chloropentammine salts into hydroxypent- 
ammine compounds. The following are described: hydroxypent- 
ammineplatinic chloride, | Pt(NH3);0H]Cl,, colourless, rhombic tablets 
or needles ; hydroxypentammineplatinic nitrate, [Pt(NH,),OH](NO,),, 
colourless, glistening scales. The former compound is conve 
into the tetrammine compound on heating with hydrochloric acid 
in a sealed tube at 150° and ammonium chloride and water are 
liberated. 

The reactions of the hexammine- and chloropentammine-platinic 
salts recall those of barium and lead, as they give characteristic 
precipitates with sulphuric acid, potassium chromate, potassium 
oxalate, ammonium carbonate, and ammonium chloride. 
A. R. P. 


New Series of Acidoamidotetrammine Derivatives of 
Quadrivalent Platinum. II. L. Tscuuaarv (Z. anorg. Chem., 
1924, 137, 401—406).—<Acidoamidotetrammineplatinic salts are 
obtained by treating the corresponding acidopentammineplatinic 
salt with ammonia or a neutral ammonium salt. They are all 
characterised by a pale yellow colour and are usually slightly soluble 
in water, giving strongly alkaline solutions; treatment with acid 
regenerates the acidopentammine salt, whilst alkali hydroxides 
transform further ammino groups into amido groups. The following 
compounds of this series are described: amidochlorotetrammine- 
platinic chloride, bromide, [Pt(NH,),NH,Cl]Br,, 
 amidobromotetrammine- 


and nitrate, [Pt(NH,),NH,Cl\(NO 
platinic bromide, [Pt(NH,),NH,Br]Br,, all yellow, 


R. P. 


Ruthenium Halides. F. Krauss and H. Kiixenrnat (Z. 
anorg. Chem., 1924, 137, 32—38).—Chlorination of ruthenium at 
360° in the presence of carbon monoxide results in the formation of a 
mixture of chlorides in which the dichloride predominates (cf. 
Howe, Howe, and Ogburn, this vol., ii, 344). Prolonged action 
of the chlorine gave a product containing 46% Cl correspond- 
ing almost exactly with Ru,Cl;. The solution of these compounds 
in dilute alcohol is blue or violet and reacts only very slowly 
with silver nitrate, hydrogen sulphide, and potassium hydroxide, 
so that it would appear that the liquid contains the ruthenium as 
complex compounds possibly with the co-ordination number 4. 

Ruthenium trichloride and tribromide may be made by heating 
the trihydroxide in the corresponding hydrogen halide at 100—110° 
and the iodide by addition of potassium iodide to an aqueous solution 
of the chloride. Ruthenium trifluoride could not be made by any 
similar process. A. R. P. 


Platinum Metals. V. Thermal Decomposition of 
Ruthenium Trichloride and Ruthenium Dioxide. H. REMY 
[with M. Kéun] (Z. anorg. Chem., 1924, 137, 366—388; cf. A., 
1923, ii, 329).—Measurements of the decomposition tension of 
ruthenium trichloride between 689° and 841° indicate that the 


substances. 


® 
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substance decomposes directly into its elements on heating without 
the intermediate formation of lower chlorides of ruthenium. The 
pressure of oxygen in equilibrium with ruthenium dioxide at 930° 
and 950° is reduced considerably by admixture of finely-divided 
ruthenium with the dioxide, but the reduction of pressure is inde- 
pendent of the proportions of the two substances within wide 
limits, showing that a definite lower oxide of ruthenium is incapable 
of existence at these temperatures, but that a continuous series of 
solid solutions exists between the metal and its dioxide. The heats 
of formation of ruthenium trichloride and dioxide are, respectively, 
Ru + 1°5Cl, = RuCl, + 63 Cal. and Ru + O, = RuO, + 52-5 Cal. 
. P. 


Reaction Products of Ruthenium Tetroxide and Hydro- 
chloric Acid. §. Aoyama (Z. anorg. Chem., 1924, 138, 249— 
270).—Ruthenium tetroxide and hydrogen chloride react to form 
tetrachloro-oxyruthenic acid, H,RuO,Cl,,3H,O, reddish-brown, 
needle-shaped, hygroscopic crystals, which dissolves in water to give 
an acid solution. When these crystals are treated with con- 
centrated aqueous hydrochloric acid, chlorine is given off, and a 
reddish-brown solution obtained which contains both hexachloro- 
ruthenic acid, H,RuCl,, and pentachlororuthenious acid, H,RuCl,, 
whilst the ammonium ‘salts of these two acids are formed if the 
tetrachloro-oxyruthenic acid is treated with ammonium chloride 
solution. A series of colour changes occurs when ammonia is added 
to a solution of tetrachloro-oxyruthenic acid, with the ultimate 
formation of a violet solution containing the compound 

which has been isolated as a violet powder. 

Ammonium chlororuthenate, (NH,),RuCl,,0-5H,O, may be pre- 
pared by the interaction of concentrated aqueous hydrochloric acid 
with ruthenium tetroxide, the solution being heated, saturated with 
a mixture of chlorine and hydrogen chloride, kept for some hours, 
and then again saturated with chlorine and hydrogen chloride. 
The mixture is then cooled in ice and treated with concentrated 
ammonium chloride solution, when the ammonium chlororuthenate 
separates in pale brown, star-shaped crystals belonging to the 
cubic system. These crystals dissolve in water to form a brown 
solution, which on dilution first turns yellow and then deposits a 
black precipitate owing to hydrolysis. The salt is slowly but 
completely decomposed by hydrogen sulphide, the whole of the 
ruthenium being precipitated. The blue colour test for ruthenium 
is not sensitive in this case. Potassium chlororuthenate, K,RuCl,, 
may be prepared similarly, and is anhydrous, but otherwise generally 
resembles the ammonium salt. 

Potassium chlororuthenite, K,RuCl,, may be prepared by heating 
the chlororuthenate in dry hydrogen chloride at 540°. It is quite 
stable in solution, and exists in three modifications of which the 
present or y form is different from both the ordinary « form, and 
from the § form prepared by Howe (A., 1902, ii, 86). 

Ruthenium dioxide, RuO,, may be prepared in the form of bluish- 
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black, lustrous crystals, by heating tetrachloro-oxyruthenic acid or 
ammonium chlororuthenate in a current of oxygen at a temperature 
not above 540°. 

The reaction between hydrochloric acid and ruthenium tetroxide 
is best represented by the equations (i) RuO, + 6HCl(gas) = 
H,Ru0,Cl, + Cl, 2H,0; (ii) H,Ru0,Cl, + = H,RuCly + 
Cl, + 2H,0; (iii) 2H,RuCl,—~2H,RuCl, + Cl. 

Osmiridium and the Separation therefrom of Metals of 
the Platinum Group. V. Rexscuinsxi (Trans. Inst. Chem. 


Osmium Tetroxide. I. Valency of Osmium in its Tetr- 
oxide. F. Krauss and D. WiLKEN (Z. anorg. Chem., 1924, 137, 
349—364).—Digestion of osmium tetroxide with concentrated 
hydrochloric acid and potassium iodide results in the liberation of 
exactly 4 atoms of iodine per mol. of tetroxide. The solution con- 
tains a compound, Os(OH)Cl,, from which compounds may be pre- 
pared in which the osmium is combined with 4 atoms of chlorine. 
Hydrolysis of solutions of Os(OH)CI, yields a black precipitate of 
OsO,,2H,O identical with that obtained by Ruff by neutralising 
solutions of alkali osmates with sulphuric acid. This black compound 
absorbs 4 atoms of oxygen per mol. from potassium permanganate 
and is reconverted thereby into osmium tetroxide. These facts con- 
firm the octovalency of osmium in its tetroxide. 

The compound osmium hydroxytrichloride, Os(OH)Cl,, crystallises 
from the brown solution obtained by the action of hydrochloric 
acid on osmium tetroxide in the form of long, brown, hygroscopic 
needles containing water which is lost at 150°, leaving a black, 
sintered mass of the anhydrous compound. With alkali chlorides, 
a feebly acid solution of this compound yields alkali hydroxypenta- 
chloro-osmates M,'[OsCl,-OH], of which the potassium, rubidium, 
and cesium salts are only slightly soluble, thus resembling the 
corresponding hexachloroplatinates. The sodium salt crystallises 
in large, red octahedra, and the other salts in small, red to yellow, 
stellate aggregates of octahedra. Ammonium hydroxypentachloro- 
osmate, (NH,)[OsCl,-OH], forms sparingly soluble, reddish-brown 
needles and the methylammonium salt, (MeNH,),[OsCl,-OH], soluble, 
yellowish-red leaflets. 

Recrystallisation of hydroxypentachloro-osmates from concen- 
trated hydrochloricacid results in theformation of the darkercoloured, 
more soluble hexachloro-osmates described by Gutbier (A., 1910, 
ii, 45). With concentrated hydrobromic acid, the methylammonium 
salt described above yields the corresponding bromopentachloro- 
osmate, (MeNH,),[OsCl, Br], in glistening, deep red, six-sided leaflets. 
With methylammonium bromide, a feebly hydrobromic acid solu- 
tion of osmium hydroxytrichloride gives light red leaflets of 
methylammonium hydroxydibromotrichloro-osmate, 

(MeNH,),[OsCl,Br,-OH], : 
which with concentrated hydrobromic acid gives methylammomum 
trichlorotribromo-osmate, (MeNH,),[OsCl,Br,], dark red leaflets. 


i 
i 
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Attempts to prepare hydroxypentabromo-osmates proved unsuccess- 
ful except in the case of the methylammonium salt, which is formed 
on adding methylammonium bromide to a solution of hydrated 
osmium dioxide in dilute hydrobromic acid. It crystallises in light 
brown needles. A. R. P. 


Mineralogical Chemistry. 


Evolution of Iron Oxides. A. Brun (Arch. Sci. phys. nat., 
1924, [v], 6, 244-263; cf. A., 1917, ii, 497).—Lava passing from 
the vitreous to the crystalline stage traverses a period in which 
ferrous oxide is deposited as a new mineral, “ iozite,” the presence 
of which indicates the absence of water at the time of its formation. 
The ferrous oxide content of a lava is reduced by the oxidising action 
of air or steam; hence the magma in the crater is probably less 
highly oxidised than the lava outside. Metallic iron in a lava is 
considered to be primitive, and not reduced from an oxide. ™ 


Ferronickel and Troilite in Meteorites. P. N. Tscuir- 
vinski (Bull. Inst. Sci. Petrograd, 1922, 5, 111—115; from Chem. 
Zentr., 1924, i, 2507).—The ratio of ferronickel to troilite in 81 
meteorites was found to approximate to 67-62 : 22-38. 

G. W. R. 


Chemical Composition of Pallasite. P. N. TscHIRVINSKI 
(Bull. Acad. Sci. Petrograd, 1917, 3887—398; from Chem. Zentr., 
1924, i, 2507).—The mean chemical composition of pallasite approxi- 
mates to the formula R,SiO, + 3(Fe,Ni), where R = nickel or 
iron. The volume ratio of olivine to ferronickel is 7:3, which 
is equal to the ratio of the respective numbers of atoms in the two 
minerals. G. W. R. 


Chlorophoenicite, a New Mineral from Franklin Furnace, 
New Jersey. W. F. Fosuac and R. B. Gace (J. Wash. Acad. 
Sci., 1924, 14, 362—363).—This is found as pale-green (by daylight ; 
but purplish-red by artificial light), prismatic crystals in the frank- 
linite-zincite ore. It resembles the pale-green willemite in appear- 
ance, but is readily distinguished from this by the fact that in the 
bulb-tube or before the blowpipe it blackens and fuses with difficulty 
only on the edges. The crystals are monoclinic and elongated in 
the direction of the axis of symmetry; n(«) 1-682, n(®) 1-690, 
ny) 1-697. Analysis : 

As,O,. MnO. ZnO. CaO. MgO. FeO. H,0. Total. 

19°24 34°46 29°72 3°36 1°34 0°48 11°60 100°24 


gives the highly basic formula, R,As,0,,7R(OH),. L. J. 8. 
Hydrozincite.'’ C. Perrier (Atti Soc. ital. Sci. nat. Milano, 


1915, 54, 188—222; from Chem. Zentr., 1924, i, 2505).—The excess 
VOL. OXXVL ii. 29 
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of water in the compound, to which the formula 2ZnCO,,3Zn(OH), 
is given, is held by adsorption, since the water of constitution is not 
lost below 165°. Hydrozincites occur having colloid phases and 
excess of zinc hydroxide formed from the hydrolysis of “ —. 


Analytical Chemistry. 


Micro-muffle. F. Preat (Mikrochemie, 1924, 2, 75—76).—A 
micro-muffle for heating organic compounds of metals with strong 
sulphuric acid consists of a horizontal tube 10 mm. in diameter 
having a piece of wire gauze wrapped round it at the point at which 
the burner is placed and a second tube, 15 mm. in diameter and bent 
at right angles, attached loosely at one end. The second tube has 
a piece of wire gauze round part of the vertical section, so that, by 
applying heat at this spot, a current of warm air is caused to pass 
= the substance which is heated in the boat in an 
tube. 


Pipette for Microchemical Analysis. A. Nacy (Mikro- 
chemie, 1924, 2, 19—20).—The pipette consists of a narrow graduated 
glass tube to the upper end of which is attached a surgical glas 


al 
syringe of about 1 c.c. capacity. 


Centrifugal Filter. F. Preet (Mikrochemie, 1924, 2, 76— 
78).—The filter consists of a tube about 7 cm. long and 6 mm. in 
diameter having, about 2 cm. from one end, a conical constriction 
which reduces the bore at that point to 0-2—0-5 mm. The end 
nearest the constriction is opened out to make a flange and the other 
end is closed with a cork. A small a of cotton wool is placed in 


the constriction at the shorter end of the tube, and on this are placed 
the liquid and precipitate. The whole is placed in a hand-operated 
centrifugal machine and, after centrifuging, the mother-liquor is 
removed by taking out the cork and the precipitate by withdrawing 
the filter plug. A. R. P. 


_ Gravimetric Determinations with Filter-tubes. H. 
HAvster (Z. anal. Chem., 1924, 64, 361—379; cf. Gartner, A., 
1921, ii, 123).—A method for the gravimetric determination of 
precipitates involving the use of asbestos or spongy platinum in 
filter-tubes constructed of glass, porcelain, or platinum, by means 
of which filtration may be effected with the aid of suction, is 
described. The whole of the operations are carried out in a single 
vessel, which consists of the filter-tube and a precipitation vessel 
which are weighed together, the latter being a beaker or a crucible, 
according to the heat treatment required by the precipitate. The 
method is rapid, efficient, and accurate both for micro-analysis 
(2—10 mg.) and macro-analysis (0-1—0-2 g.). Details of the con- 
struction of the filter-tubes and the whole technique of the operation 


2 
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are given, together with the results of both micro- and macro- 
determinations of most of the common ions, the results being in all 
cases satisfactory. J. W. B. 


Quantitative Microchemical Separations. I. Use of 
‘‘ Filter-tubes.'’ A. BENEDETTI-PICHLER (Z. anal. Chem., 1924, 
64, 409—436; cf. preceding abstract).—‘‘ Filter-tubes ” for micro- 
chemical filtrations consist of narrow capillary tubes having a bulb 
packed with fine, long asbestos threads sealed to the lower end. 
The upper end of the tube is attached by a rubber connexion 
to a glass tube, which passes into a pressure filtration flask and 
terminates just above a small test-tube in which the filtrate is 
collected. In filtering, the lower end of the tube is placed just below 
the surface of the liquid in the beaker and the whole contents are 
slowly sucked through the filter. The precipitate is washed by 
rinsing the walls of the beaker with the washing liquid and sucking 
this through the filter. The tube is eventually transferred to a 
drying oven at a suitable temperature and finally weighed with the 
precipitate. In case it is necessary to ignite the precipitate, a 
quartz filter-tube is used. For use in microchemical analysis, 
various types of beakers, crucibles, stirring rods, and washing 
apparatus are described and details are given of the procedure 
followed in the separation of silver from copper by precipitation as 
chloride, calcium from magnesium by the oxalate method, and 
potassium from sodium by the cobaltinitrite process. [Cf. B., 
1924, 892.] A. R. P. 


Use of Filter-paper Pulp in Analysis. E. Wmxkre-D6RFURT 
and E. Locuer (Z. anal. Chem., 1924, 64, 436—441).—When using 
filter paper pulp to assist the filtration of iron or aluminium 
hydroxides or basic acetate the precipitate should not subsequently 
be digested with strong nitric or sulphuric acid, as organic complexes 
are thereby formed which hinder reprecipitation of the iron or 
aluminium by the usual hydrolysing agents and, in certain cases, 
may entirely prevent the formation of any precipitate. A. R. P. 


Micro Gas Analysis. L. Rezve (J. Chem. Soc., 1924, 125, 
1946—1954).—An accurate method of micro gas analysis is described 
in which the volumes (about 0-05 c.c.) are measured at atmospheric 
pressure in a calibrated capillary tube (cf. Timiriazeff, Ann. Chim. 
Phys., 1877, [v], 12, 355). Methods of analysing for carbon monoxide 
and dioxide, hydrogen, hydrocarbons, and formaldehyde are de- 
scribed ; a method is also suggested for the direct micro-determina- 
tion of oxygen. 8. K. T. 


Correction Tube for Gas Burettes. F.C. Virpranprt (Ind. 
Eng. Chem., 1924, 16, 936—937).—The compensator (figured in the 
original) consists of two concentric tubes, the inner one being open 
at the bottom. The whole apparatus thus becomes compact 


enough to go inside the same water jacket as the gas es 3 . 
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. Spiral Gas-washing Bottle. L. H. Miuiaan (Ind. Eng. 
Chem., 1924, 16, 889).—A gas-washing bottle designed particularly 
for the analysis of mixtures of the oxides of nitrogen consists of an 
outer cylindrical tube with ground glass stopper and gas outlet, 
and, sealed through this stopper and passing to the bottom of the 
cylinder, the gas inlet. Between the cylinder and the tube and 
concentric with them is an open-ended glass tube with spiral 
corrugations, held between the curved tip of the inlet tube and an 
expansion on its stem. The gas and liquid pass together up the 
outer space and the liquid returns down the inner space. 
Absorption is efficient and the design is suited for —— 
work, 


Detection of Constant-boiling Mixtures. T. R. Briccs 
(J. Physical Chem., 1924, 28, 644—650).—The method of detection 
consists in the fractional distillation of the azeotropic mixture at 
some other pressure, when partial separation of the constituents 
will take place until a constant-boiling mixture of different com- 
position is obtained. The method has been satisfactorily tested 
by means of the azeotropic mixture of maximum b. p. obtained 
from hydrochloric acid and water, and that of minimum b. p. 
from methyl alcohol and benzene. It is suggested that the same 
effect might be obtained by evaporating in a current of air so as 
to reduce the partial pressure. M. 8S. B. 


Titration of Silver and Halogen Ions Using Dyes as 
Indicators. K. Fasans and H. Wo.trr (Z. anorg. Chem., 1924, 
137, 221—245).—An extension of earlier work (cf. Fajans and Hassel, 
this vol., ii, 61) in which the action of other dyes as indicators in 
the titration of silver with alkali halides has been examined. For 
the titration of chlorides, fluorescein gives the best results; for 
bromides eosin and for iodides di-iododimethylfluorescein. By 
the use of the latter indicator and a determination of the sum of 
the chlorine and iodine, using fluorescein as indicator, the iodide 
content of a solution containing chloride may be determined with 
an accuracy of 0-1%. ‘Titration of silver in nitric acid solution 
with potassium bromide gives results accurate to 0-1—0-2%, using 
rhodamin-G as indicator, the end-point being marked by a change 
in the colour of the solution from violet to yellowish-red. [Cf. B., 
1924, 851.] A. R. P. 


Titration of Silver and Halogen Ions using Dyes as 
Indicators. W. Bérraer and K. O. Scumipt (Z. anorg. Chem., 
1924, 137, 246—248).—The method of Fajans and Wolff (cf. 
preceding abstract) has been examined in order to determine the 
magnitude of the indicator error. Titration of standard silver 
nitrate solution with standard sodium chloride, using 5 c.c. of 
0-0125% fluorescein solution as indicator, gave almost exactly 
the same result as that obtained by the use of potassium chromate 
as indicator (after correction), but no exact figures could be obtained 
for the amount of silver required to give the colour change with 
fluorescein owing to the fact that the silver chloride used in the 
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blank titration was not so finely divided as that obtained in an 
analysis and did not, therefore, exert the same adsorptive action 
on the indicator. It is concluded, however, that the indicator error 
is not so serious as in the Mohr titration. A. R. P. 


Electrometric Titration of Chlorides. E. Miter (Z. 
Elektrochem., 1924, 30, 420—423).—Chlorides may be titrated with a 
mercurous solution, the end-point being indicated by a sharp change 
in the potential of an amalgamated platinum electrode; 0-LN- 
mercurous perchlorate is recommended as standard. The titration 
vessel holding the electrode is connected by a siphon with a standard 
calomel electrode; a constant #.M.F. of 0-32 volt is applied, and 
the end-point is reached when a galvanometer in series shows no 
current. W. A. C. 


Determination of Chloride Ions. O. Barxus (Amer. J. 
Physiol., 1924, 68, 349—353).—An apparatus is described whereby 
chloride-ion concentrations in body-fluids and living tissues can be 
observed and changes continuously (electrometrically) recorded. 
An appreciable amount of the chlorine present in gastric fluid is 
non-ionised. A. A. E. 


Micro-determination of Sulphur. 0. WINTERSTEINER 
(Mikrochemie, 1924, 2, 14—17).—A siphon arrangement is described 
for the collection of barium sulphate precipitates in a filter-crucible ; 
the latter is supported in a tube entering the top of a filter flask and 


a second tube fitting over the first tube carries the short end of the 
siphon so that this reaches into the filter-crucible. A side tube 
on the second tube is connected by means of a length of rubber 
tubing and a T-piece with the side tube of the filter flask. By 
momentarily opening a spring clip on the rubber tubing, the liquid 
and the barium sulphate precipitate are drawn over into the crucible 
(suction being applied to the filter-flask) and, when the clip is closed, 
filtration proceeds. W. P. S. 


Determination of Hydrogen Sulphide in Bacterial Cultures. 
C. R. Fetitzers, O. E. SHostrom, and E. D. CiarK (J. Bact., 1924, 
9, 235—249).—The current of air, by which hydrogen sulphide 
is removed from acid solutions and passed into standard iodine 
solution, is passed through standard thiosulphate solution to recover 
volatilised iodine. Aération for 15 minutes is sufficient to remove 
more than 99% of the hydrogen sulphide; ordinary bacterial 
volatile products do not interfere. CHEMICAL ABSTRACTS. 


Analysis of Sodium Hyposulphite. R.H.McKze and N. E, 
Wo.pMan (Colour Trade J., 1924, 14, 180—183).—A discussion of 
the methods available for the volumetric and gravimetric analysis 
of sodium hyposulphite. The most accurate method is that of 
Helwig (Amer. Dyestuff Rep., 1920, 7, ii, 12). 

CHEMICAL ABSTRACTS. 


Detection and Differentiation of Thiosulphuric and Sul- 
phurous Acids and Hydrogen Sulphide in Organic Liquids. 
E. PrrraRewu (Arch. Farm. sperim., 1924, 38, 13—23).—If. an 
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organic liquid evolves hydrogen sulphide within 5 or 6 hours after 
' its treatment with powdered aluminium and sodium hydroxide, 

the presence of thiosulphuric acid is indicated; if the odauen 
sulphide is eliminated by addition of an alkaline lead solution and 
filtration, treatment of the filtrate with powdered zinc then results 
in further liberation of hydrogen sulphide if sulphurous acid is 
present. Thiosulphuric acid may be detected also by rendering the 
liquid acid to the extent of 1 c.c. of hydrochloric acid per 40—50 c.c. 
of the liquid, adding a few pach of either p-aminophenol or 
p methijleddaophancl and, drop by drop, 10% ferric chloride 
solution; a deep orange-yellow coloration forms if thiosulphuric 
acid is present. This colouring matter may be extracted by amyl 
alcohol and unites with methylene-blue to form a green compound 
soluble in the alcohol or in chloroform. The reaction, the sensitive- 
ness of which is 1 : 400,000, is not disturbed by sulphurous acid, 
but hydrogen sulphide yields a highly sensitive reaction with the 
same reagent and must be previously eliminated by means of a 
zinc salt. If to an acid thiosulphate solution p-phenylenediamine 
(or dimethyl- or diethyl-p-phenylenediamine) and naphthylamine are 
added and then, drop by drop, ferric chloride solution, a greenish- 
blue (or bluish-green or emerald-green) coloration is obtained ; these 
colorations resist the action of such energetic reducing agents as 
hyposulphites. 

Thiosulphuric and sulphurous acids in an organic liquid may 
be distinguished by addition of aurine, coralline, or rosolic acid 
strongly acidified with hydrochloric acid, the presence of sulphurous 
acid being indicated by instantaneous decolorisation ; if this occurs, 
addition of aurine is continued until the liquid is saturated with 
it and becomes distinctly yellow. If this colour persists for 24 
hours, only sulphite is present, but if the liquid undergoes decoloris- 
ation, it contains thiosulphate. The sensitiveness of this reaction, 
which is not shown in presence of hydrogen sulphide, is 1 : a 

=. 


Bromometric Determination of Thiocyanate. A. KuRTE- 
NACKER and H. Kusrna (Z. anal. Chem., 1924, 64, 442—444).— 
Thiocyanate cannot be determined satisfactorily by titration with 
bromine, potassium bromide, or bromide—bromate mixtures owing 
to the extreme slowness with which hydrogen cyanide is converted 
into cyanogen bromide under the conditions of the experiment. 
(Cf. B., 1924, 866.] A. R. P. 


Determination of Hydrazine and its Derivatives. A. 
KuURTENACKER and H. Kusina (Z. anal. Chem., 1924, 64, 388— 
392).—Satisfactory results are obtained when the methods in general 
use for the determination of hydrazine are applied to its derivatives, 
semicarbazide and phenylhydrazine. Most satisfactory are the 
methods involving the direct titration with 0-1N-bromate solution 
in the presence of potassium bromide and hydrochloric acid, using 
indigo as an indicator (cf. Kurtenacker and Wagner, A., 1922, ii, 
312), or with 0-1N-iodate solution in the presence of hydrochloric 
acid, using chloroform as an indicator (cf. Jamieson, A., 1912, ii, 
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487). Good results may also be obtained by the addition of an 
excess of the bromate or iodate solution and titration of the excess 
by means of iodine and thiosulphate solution (cf. Treadwell and 
Mayr, A., 1916, ii, 264; Hale and Redfield, A., 1911, ii, 929). 
In the case of titrations with the bromate solution, the addition of 
potassium bromide is essential, otherwise the amino group is also 
attacked and high results are obtained. Determination by means 
of iodate in alkaline solution (cf. Rimini, A., 1906, ii, 897) yields 
low results unless the solution of the hydrazine derivative is first 
treated with the iodate, then made alkaline, followed by the addition 
of potassium iodide, acidification, and titration with thiosulphate. 
Unsatisfactory results’are obtained for semicarbazide by this method. 
Details of procedure for each method are given. wo. We Be 


Standardisation of Nitrous Oxide. I. W. D. Hackxn (J. 
Amer. Pharm. Assoc., 1924, 13, 191—193).—A method is given for 
determining the air and other impurities not absorbed by water. 
The amount of “other oxides of nitrogen” should not exceed 
10 parts per million. CHEMICAL ABSTRACTS. 


Hydrostrychnine Reagent for Nitrites and Nitrates. I. M. 
Koxttrnorr (Chem. Weekblad, 1924, 21, 423—424; cf. Denigés, 
A., 1911, ii, 655; Scales and Harrison, this vol., ii, 565).—The 
reagent gives positive results with various oxidising agents, but may 
be used both qualitatively and quantitatively for nitrates. Nitrites 
if present give a coloration before addition of sulphuric acid, and 
may be determined colorimetrically, an equal amount being then 
added to the control in the nitrate determination with addition of 
sulphuric acid. Ferric iron may be removed by means of sodium 
hydrogen carbonate. 8. I. L. 


Determination of Reduction Products of Free Nitric Acid 
Solutions. L. H. Mitiican (J. Physical Chem., 1924, 28, 544— 
578).—Methods have been devised for determining the following 
nitrogen compounds in the presence of one another: nitrogen 
peroxide, nitric oxide, nitrous oxide, nitrogen, nitrous acid, and 
salts of ammonia, hydroxylamine, and hydrazine. Methods of 
determining strongly reducing metallic salts, in the presence of 


some of these substances, are given. [Cf. B., 1924, ang! - 


Bromometric Determination of Phosphorous and Hypo- 
phosphorous Acids. W. Mancuor and F. STEINHAUSER (Z. 
anorg. Chem., 1924, 138, 304—310)—The addition of sodium 
hydrogen carbonate or acetate greatly accelerates the oxidation 
of phosphites by bromine; both phosphites and phosphorous acid 
may be determined volumetrically by so treating their solution, 
and then titrating with excess of standard bromine solution. The 
free bromine is then determined by treatment with excess of a 
standard solution of arsenious oxide and subsequent titration with 
bromine, using indigo-carmine as indicator. Hypophosphites and 
hypophosphorous acid may be determined by treatment with excess 
of sodium acetate (but not with sodium hydrogen carbonate) and 
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then with excess of a standard solution of bromine. The mixture 
is heated at 60° for } hour in a stoppered flask, and the unchanged 
bromine determined by titration with arsenious acid. A mixture 
of phosphorous and hypophosphorous acids may be analysed by 
finding the total quantity of bromine necessary completely to 
oxidise the mixure, and then determining the total phosphate pro- 
duced in the oxidation by precipitation as magnesium ammonium 
- phosphate. In the determination of phosphorous acid by the mercuric 
chloride method (Treadwell, ‘‘ Lehrbuch,” llth Ed., 1923), the 
oxidation is complete if the solution is treated with sodium acetate 
and acetic acid and heated for 1-5 hours at 40—50°. W. H.-R. 


' Volumetric Determination of Phosphoric Acid. Applic- 
ation to the Study of Phosphatic Urinary Acidity. L. 
Lematrte and A. Detacrorx (Bull. Soc. Chim. biol., 1924, 
6, 521—533).—A technique is described by which the volumetric 
determination of phosphates by means of uranium nitrate solution, 
using potassium ferrocyanide as external indicator, gives results 
as accurate as those obtained by a gravimetric method. The 
reaction liquid is heated on the water-bath throughout, and in 
addition to sodium acetate a large excess of sodium chloride is 
added to promote precipitation of the uranium phosphate. Secondary 
phosphates present in urine are precipitated by addition of barium 
chloride: the primary phosphates, which remain in solution, are 
titrated, and the secondary phosphates thus found by difference. 
All normal specimens of urine and many pathological samples 
contain both primary and secondary phosphates. In the normal 
subject, 58°, of the phosphoric acid is present as primary phosphate, 
and 42% as secondary phosphate. The primary phosphates con- 
tribute 40% of the total acidity in the urine as found by means of 
0-1N-sodium hydroxide and phenolphthalein. G. M. B. 


Use of Amalgams in Volumetric Analyses. X. Deter- 
mination of Phosphoric Acid with Uranyl Salts. S. Sarro 
(J. Chem. Soc. Japan, 1924, 45, 74—78).—In the determination of 
phosphoric acid by way of uranyl ammonium phosphate, filtration 
of the colloidal precipitate is difficult. The precipitate is obtained 
in the crystalline state by mixing a boiling solution of 2—10 c.c. 
of sodium phosphate, 15—30 c.c. of 30% acetic acid, and 30—70 c.c. 
of water with a boiling mixture of 10—40 c.c. of 0-1N-uranyl acetate 
(or sodium uranyl acetate), 5—25 c.c. of 30% acetic acid, 5—20 c.c. 
of ammonium acetate, and 5—50 c.c. of water. After 10 minutes, 
the mixture is diluted with the same volume of hot water and, after 
partial cooling, filtered by suction and washed. ~ The concentration 
of acetic acid in the solution should be above 1-3N for formation of 
a crystalline precipitate, but since this solution slightly dissolves 
the precipitate, it is diluted with water until the concentration of the 
acid is below 0-7N. The solution should contain less than 0:1 g. 
P,O; per 200c.c. For the determination of the acid, the precipitate 
is dissolved in warm 3N-sulphuric acid, reduced with liquid zinc 
amalgam in the presence of air, and titrated with 0-1N-potassium 
permanganate solution. K. 
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Micro-analytical Determination of Phosphorus and Arsenic 
in Organic Substances. H. Lizp and O. WINTERSTEINER 
(Mikrochemie, 1924, 2, 78—81).—The arsenic and phosphorus 
contained in organic compounds may be converted into arsenic 
and phosphoric acids, respectively, by heating the substance with 
strong hydrogen peroxide and sulphuric acid; the phosphoric acid 
is then determined microchemically as ammonium phosphomolyb- 
date and the arsenic acid as magnesium ammonium arsenate. 
[Cf. B., Nov. 28.] A. R. P. 


Determination of Arsenic in Pyrites, Sulphuric Acid, and 
Hydrochloric Acid. C. Mayr (Z. anorg. Chem., 1924, 137, 
328—330).—Details are given for the separation of the arsenic 
as sulphide, which is collected and dissolved in ammonium carbon- 
ate and hydrogen peroxide, the solution evaporated to dryness, 
the residue dissolved in hydrochloric acid, and the solution dis- 
tilled with potassium bromide and hydrazine sulphate. The 
distillate is diluted and titrated with potassium bromate. [Cf. B., 
1924, 865.] A. R. P. 


New Methods of Volumetric Analysis. V. Chlorometry 
as a Substitute for Iodometry and Other Analytical Methods. 
K. JELLINEK and W. Krestev (Z. anorg. Chem., 1924, 137, 333— 
348; cf. A., 1923, ii, 871)—A solution of sodium hypochlorite 
retains its titre constant over long periods provided that a large 
excess of sodium hydroxide is present. Such a solution may be 
used in place of iodine solutions for the determination of tin, 
antimony, and arsenic, using 1 c.c. of a saturated solution of 
potassium bromide as indicator. In each case, the solution should 
be standardised against a known weight of pure metal or oxide. 
The presence of ferrous salts interferes with the titration in each 
case. 

Aluminium and lead salts may be titrated with trisodium phos- 
phate, using methyl-red as indicator, to an accuracy of 0-5%. 
Calcium and barium salts cannot be accurately titrated with 
sodium sulphite and methyl-red, and titration of ferric salts with 
trisodium phosphate and potassium thiocyanate also gives erratic 
results. Phosphoric acid, in the presence of iron, may be accur- 
ately determined by precipitation with magnesia mixture if the 
solution contains ammonium tartrate. [Cf. B., 1924, 


Critical Studies on Methods of Analysis. XII. Boron. 
L. A. Conapon and J. M. Rosso (Chem. News, 1924, 129, 219— 
221).—In the determination of boron, trustworthy results are 
obtained only by Gooch’s methyl borate method and by titration 
with alkali hydroxide in the presence of glycerol. | A. R. P. 


Electrometric Titration of Boric Acid in presence of Poly- 
phenols and Organic Acids. M. G. Metion and V. N. Morris 
(Proc. Indiana’ Acad. Sci., 1924, 35, 85—91).—Electrometric 
titration of a mixture of boric acid with pyrocatechol or pyrogallol 
is not successful, since no sudden change occurs at the neutralisation 
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point, probably owing to the formation of oxidation products of 
complexes. Glycollic, gallic, and tannic acids probably form com- 
plexes with boric acid, but two distinct changes are observed in 
the neutralisation. CHEMICAL ABSTRACTS. 


Hydrofluosilicic Acid. III. Method of Titrating and 
Properties. C. A. Jacosson (J. Physical Chem., 1924, 28, 
506—509; cf. A., 1923, ii, 561; this vol., ii, 105)—The aqueous 
solution, containing not more than 0-1—0-2 g. of acid, cooled in 
ice, is titrated with N-alkali in presence of sodium or potassium 
chloride, using methyl-orange as indicator: H,SiF,+2KCl= 
K,SiF,+2HCl; HCl+KOH=KCl+H,0. The solution is diluted, 
heated until nearly boiling, and titrated with N-potassium hydr- 
oxide, using phenolphthalein as indicator: K,SiF,+4KOH= 
6KF-+H,Si0O,. The second stage gives results slightly higher 
than the first. 

Hydrofluosilicic acid is non-volatile and appears to exist only 
in aqueous solution. At the ordinary temperature it may be 
concentrated to approximately 61%; d*5 1-4634, n 1-3465. In 
dilute aqueous solution it is quite stable. M.S. B. 


Determination of, and Protection against, Carbon Mon- 
oxide in Air. E. Tassmty (Bull. Sci. Pharmacol., 1923, 30, 
513—524; from Chem. Zentr., 1924, i, 2455).—The most trust- 
worthy method for the determination of carbon monoxide in air 
depends on the formation of carbon monoxide—hemoglobin. The 
iodic anhydride method gives good results in the absence of methane. 
An apparatus for protection against carbon.monoxide poisoning is 
described. G. W. R. 


Volumetric Determination of Total Carbonic Acid in 
Dilute Solutions of Calcium Hydrogen Carbonate or in Hard 
Tap-waters. E. M. Crowrner and W. S. Martin (J. Chem. 
Soc., 1924, 125, 1937—1939).—The determination of the total 
carbonic acid in dilute calcium hydrogen carbonate solutions by 
precipitation with calcium or barium hydroxide, the excess of 
the latter being determined volumetrically, gives low results. 
Accurate results are obtained when the precipitation is carried 
out with calcium hydroxide and chloride solution to which a small 
quantity of solid calcium carbonate has been added._ S. K. T. 


Crystal Reactions of Potassium, Ammonium, and Mag- 
nesium. lL. RosENTHALER (Mikrochemie, 1924, 2, 29—32).— 
Potassium, ammonium, and magnesium chloride solutions yield 
characteristic crystals when treated with sodium benzenesulphonate 
solution, sodium nitrophenoxide solutions, or silicotungstic acid 
solution. Magnesium may be detected in the presence of potassium 
and ammonium salts by means of sodium benzenesulphonate, whilst 
silicotungstic acid is suitable for the detection of potassium chloride, 
and of ammonium chloride in the presence of sodium chloride and 
potassium chloride. 
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Use of Cesium Chloride in Microchemistry. E. H. 
Ductoux (Mikrochemie, 1924, 2, 108—120).—The following double 
compounds of cesium chloride with other metallic chlorides are 
useful for the microchemical detection of the metal concerned : 
AgCl,2CsCl, small cubes from ammoniacal solution, rapidly darken- 
ing on exposure to light; HgCl,,CsCl, cubic or rhombic crystals ; 
AuCl,,CsCl,0-5H,O, monoclinic, light yellow, feebly dichroic prisms 
exhibiting positive double refraction; PtCl,,CsCl and PtCl,,2CsCl, 
needles and tetragonal prisms respectively; PdCl,,2CsCl, short, 
orange-yellow, right-angled prisms with regular cleavage; 
2AsCl,,3CsCl, greyish-yellow prisms and hexagonal tablets ; bismuth 
chloride yields dirty white double salts of high refractive index 
which crystallise as hexagonal or rhombic tablets or prisms similar 
to the antimony compound, 2SbC1,,3CsCl; CdCl,,CsCl, small 
colourless double pyramids; CuCl,,2CsCl, thin, yellow to yellowish- 
red prisms or tablets belonging to the rhombic system ; AICl,,CsCl, 
tetragonal crystals; ferric chloride gives a double salt which 
crystallises in deep yellow dichroic tablets; ZnCl,,2CsCl, long, 
thin, deliquescent needles; NiCl,,2CsCl, bright yellowish-green, 
lenticular crystals; MnCl,,CsCl,2H,O, colourless prisms, hexagonal 
prisms, or radiating clusters; CoCl,,CsCl and CoCl,,2CsCl, light 
blue rhombic and hexagonal tablets, respectively; CaCl,,CsCl, 
colourless triclinic dendrites; 2TICI,,3CsCl, colourless, hexagonal 
crystals; CeCl,,CsCl, colourless crystals with a high refractive 
index; InCl,,3CsCl, colourless, crystalline granules. A. R. P. 


Solubility of Silver Chloride and Gay-Lussac’s Silver 
Titration. R. Lorenz and E. Berauermmer.—(See ii, 757.) 


Micro-electrolytic Determination of Silver and Zinc. 
K. NEUMANN-SPALLART (Mikrochemie, 1924, 2, 157—158).—By 
the use of Pregl’s micro-electrolytic apparatus, silver may be 
deposited quantitatively from alkaline cyanide solutions and zinc 
from solutions of zinc hydroxide in alkali hydroxide. A current 
density of 4—5 amp. per 20 sq. cm. of cathode area at 4 volts is 
used and, in the case of zinc, the cathode should be silvered. ([Cf. 
B., Nov. 28.] A. R. P. 


Use of Ammoniacal Silver Solutions in Qualitative Micro- 
analysis. G. Dreniaks (Mikrochemie, 1924, 2, 82—84).—When 
a drop of an ammoniacal solution of silver nitrate is added to a 
drop of a solution containing an anion which yields an insoluble 
salt with silver, the mixture begins to deposit the silver salt in 
a crystalline form around the edges of the liquid provided that 
enough ammonia is present to dissolve the precipitate on mixing 
the liquids. [Cf. B., Nov. 28.] A.R 


Gravimetric Determination of Calcium as Anhydrous 
Calcium Oxalate. C. Di4z Vuamim (Anal. Fis. Quim., 1924, 
22, 264—274).—A study of the principal methods used for the 
determination of calcium by way of the oxalate. Whilst the 
volumetric method with permanganate tends to give low results, 
the gravimetric method, depending on ignition of calcium oxalate 
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to calcium oxide, may give high results owing to absorption of 
carbon dioxide. The most trustworthy results are given by weigh- 
ing the calcium as sulphate, but the method is inconvenient. A 
convenient method, which gives trustworthy results, consists in 
drying the calcium oxalate precipitate without removal of ammonium 
salts, igniting in a current of dry air at 300° for 1 hour, and weighing 
as anhydrous calcium oxalate, which is shown to be perfectly 
stable under the above conditions of ignition. G. W. R. 


Detection and Determination of Small Quantities oi 
Calcium and Magnesium by Means of Ammonium Ferro- 
cyanide, and a New Nephelometric Method for the Deter- 
mination of the Hardness of Water. F. Fricx and F. PAVELKA 
(Mikrochemie, 1924, 2, 85—91).—Calcium and magnesium salts 
yield a micro-crystalline precipitate with ammonium ferrocyanide 
in neutral solutions containing 50% of alcohol; the reaction serves 
to detect 1 part of either metal in 1,000,000 parts of solution. In 
extreme dilutions, the precipitate appears as a white turbidity and 
the process may then be used for the nephelometric determination 
of either or both metals in water, 7.e., for the determination of the 
hardness of the water. [Cf. B., Nov. 28.] A. R. P. 


Determination of Calcium Carbide. J. Y. Yer and H. J. 
Krase (J. Amer. Chem. Soc., 1924, 46, 1389—1393).—Calcium 
carbide is treated either with sodium chloride solution or, if sulphides 
are present, with lead nitrate solution, and the evolved acetylene 
passed into neutral or ammoniacal silver nitrate solution. In the 
former case, the acid liberated (C,H,+3AgNO, —> C,Ag,,AgNO,+ 
2HNO,) is titrated with alkali; in the latter, the excess of silver 
is determined with thiocyanate solution after filtering off the silver 
carbide. Phosphides must, however, be absent. a. T. 


Action of Hydrogen Chloride on Calcium Cyanamide. 
Determination of Nitrogen in Calcium Cyanamide. C. 
Montemartini and L. Losana (Giorn. Chim. Ind. Appl., 1924, 6, 
325—326).—The reaction, CaCN,+6HCl=CaCl,+CCl,+2N Hs, 
which proceeds quantitatively at a red heat, forms the basis of a 
rapid and accurate method for the determination of nitrogen in 
calcium cyanamide. [Cf. B., 1924, 866.] 2. Biz. 


Sensitive Colour Reaction for Magnesium. F. L. Hann, 
H. Wo tr, and G. Jager (Ber., 1924, 57, [B], 1394—1396).—An 
alcoholic solution of 1 : 2 : 5 : 8-tetrahydroxyanthraquinone acquires 
a cornflower-blue colour in the presence of magnesium which permits 
the ready detection of | » g. of the metal in 1 c.c. of solution. With 
somewhat greater content of magnesium a pure blue precipitate 
separates. The reaction is less sensitive in the presence of ammon- 
ium salts or of phosphates. It is adapted to the detection of traces 
of magnesium in aluminium, since the latter metal can be retained 
in solution by the presence of an excess of sodium hydroxide or of 
tartrate and sodium hydroxide. H.W. 
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Use of Molybdenum as Indicator in the Volumetric Deter- 
mination of Zinc. L. FerRnanpeEs (Giorn. Chim. Ind. Appl., 
1924, 6, 334—335).—Alkali molybdates are not precipitated by, 
but give an intense red coloration with, potassium ferrocyanide in 
acetic acid solution, They may therefore be used as indicators in 
the titration of zinc with ferrocyanide, the accuracy of the results 
obtained being thus enhanced. The application of this method to 
zine ores is described. [Cf. B., 1924, 893.] Ts Bes 


Microchemical Detection of Cadmium and Zinc as Double 
Pyridine Compounds. I. M. and H. Hamsr (Mikro- 
chemie, 1924, 2, 92—93).—Zinc and cadmium give with pyridine 
and ammonium thiocyanate characteristic crystalline precipitates 
which may be used for the microchemical detection of the elements 
(cf. Spacu, A., 1923, ii, 879). Similar precipitates are obtained if 
bromide is substituted for thiocyanate, and in this case copper does 
not interfere. The cadmium compounds consist of short, thick 
needles which often cross one another at an acute angle, whereas 
the zine compounds are long, thin needles. A. R. P. 


[Ferrocyanide Test for Copper.}] E.D. CrirrenpEn.—(See i, 
1175.) 


Gravimetric Determination of Copper. E.WiLke-DérFurt 
and U. Ruern (Z. anal. Chem., 1924, 64, 380—388).—The large 
positive error occurring in the determination of copper by precipi- 
tating with hydrogen sulphide and igniting the sulphide to oxide 
is shown to be due not, as previously supposed, to the presence of 
sulphate (which is only present when washing of the precipitate 
is incomplete), but to carbon produced by the incineration of the 
filter-paper and occluded by the precipitate in such a manner as to 
prevent its oxidation. Accurate results are therefore obtained by 
this method if the use of filter-paper be avoided by employing either 
Zsigmondy membrane filters (cf. Zsigmondy, A., 1919, ii, 520; 
Jander and Jander, this vol., ii, 269) fitted into a weighed porcelain 
crucible, or the new porcelain filter crucibles (cf. Hiittig, this vol., 
ii, 247). J. W. B. 


Determination of Copper with Permanganate. L. Cuny 
(J. Pharm. Chim., 1924, [vii], 30, 240-—242).—Copper in aqueous 
solution may be rapidly determined by the addition of an excess of 
ammonium thiocyanate solution and a small quantity of pyridine. 
A very sparingly soluble green compound, Cu(CNS),,2C;H;N, is 
formed, and the excess of thiocyanate in the filtrate is determined 
by titration with permanganate in acid solution. The process is 
not accurate unless the concentration of the copper lies within 
narrow limits (0-2—0-5 g. per litre). 


Microchemical Detection. III. Copper, Alkaloids, and 
the ‘‘Psicain'’ Base. L. RosenruaterR (Mikrochemie, 1924, 
2, 121—124).—An alkaline solution of copper in potassium cyanide 
turns a 1% alcoholic solution of guaiacum resin blue, a similar aloin 
solution red, and a benzidine solution green. The tests will detect 
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0-6 » of copper in 0-1 c.c. of solution. Potassium bismuthithio- 
cyanate solution, stabilised with mannitol, and potassium mercuri- 
thiocyanate solution give visible white precipitates with 0-01% 
solutions of quinine or strychnine hydrochloride. The “ psicain ” 
base (d-y-cocaine) may be distinguished from cocaine by the 
following reactions : the formation of crystalline clusters of needles 
with sodium nitrate, an immediate crystalline precipitate with 
potassium iodide, and the slow formation of crystalline rods and 
prisms with the copper—lead nitrite reagent. With the same 
reagents, cocaine yields, respectively, no precipitate, oily drops 
which crystallise on rubbing, and an immediate precipitate of 
short but broad, green prisms. ([Cf. B., Nov. 28.] A. R. P. 


Micro-analytical Determination of Copper and Nickel. 
R. STREBINGER and I. PottaK (Mikrochemie, 1924, 2, 125—130).— 
For the micro-analysis of solutions containing both copper and 
nickel, the solution is rendered ammoniacal and the nickel precipi- 
tated at 70—80° with dimethylglyoxime. The filtrate is treated 
with a few drops of a 1% alcoholic solution of benzoinoxime to 
precipitate the copper. Both precipitates are dried at 100° and 
weighed. [Cf. B., Nov. 28.] A. R. P. 


Iodometric Determination of Cuprous Oxide in Presence 
of the Cupric Ion. Application to the Determination of 
Reducing Sugars. A. BLANCHETIERE (Bull. Soc. Chim. biol., 
1924, 6, 509—514).—The conversion of cuprous oxide into cupric 
iodide on which the iodometric method of Shaffer and Hartmann 
(A., 1921, ii, 417) depends is not complete, but by using oxalic 
in place of sulphuric acid for acidifying the iodide—iodate mixture 
the reaction is made quantitative even with concentrations of the 
cupric ion up to 0-5M. The application of this method to the 
determination of reducing sugars is described. G. M. B. 


Titration of Manganous Salts with Permanganate. I. M. 
Ko.tuorr (Pharm. Weekblad, 1924, 61, 1141—1149).—The reaction 
5Mn0O,+4H’ is quantitative in neutral 
or faintly acid solution in presence of a small quantity of zinc oxide 
or a zinc salt. Ferric salts must be precipitated, zinc oxide being 
most suitable for this purpose ; excess of zinc oxide must be avoided, 
since the precipitate formed does not settle readily, the solution 
being then acidified with acetic acid. 8. I. L. 


Application of Ferric Oxalate to the Separation of Iron and 
Calcium. J. Baritot.—(See i, 1162.) 


_ Titration of Ferrous Iron with Permanganate. I. M. 

Kotruorr and N. Suir (Pharm. Weekblad, 1924, 61, 1082—1095).— 
In presence of sulphuric acid the titration gives accurate results 
at all concentrations of iron or acid, and is not affected by tempera- 
ture. In presence of hydrochloric acid, the results are always 
inaccurate. The error is lower the longer the time taken for titra- 
tion, but increases inversely with the concentration of the iron, 
and directly with the concentration of hydrochloric acid to a maxi- 
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mum. Addition of neutral chlorides including barium and magnes- 
ium chlorides, or of phosphates, has little effect. At higher 
temperatures, the error is greater if the concentration of hydrochloric 
acid be high. Addition of manganous salts reduces the error, but 
under the most favourable conditions the error in titrating a 
0-01N-solution may be more than 1%. 8.1L 


Diphenylamine Indicator in the Volumetric Determination 
of Iron. W. W. Scott (J. Amer. Chem. Soc., 1924, 46, 1396— 
1398).—Ferrous iron solutions containing hydrochloric acid, stannous 
chloride, mercurous chloride, etc., can be satisfactorily titrated with 
potassium permanganate solutions, using diphenylamine solution 
as an internal indicator. The best results are given by using 
not more than 0-2 c.c. of Knop’s preparation (this vol., ii, 351), 
and 0-1N-permanganate, the volume not exceeding 300 c.c. . 


Use of Liquid Amalgams in Volumetric Analysis. I. 
Use of Zinc and Bismuth Amalgams. K. Somerya (Z. anorg. 
Chem., 1924, 138, 291—303).—Bismuth amalgam reduces ferric 
salts to the ferrous state in an atmosphere of carbon dioxide, whilst 
quinquevalent vanadium in solution is reduced to the quadrivalent 
state both in carbon dioxide and in air. A differential titration 
of a mixture of iron and vanadium may be carried out by reducing 
one portion of the solution with bismuth amalgam and then titrating 
with permanganate by the method of Zimmermann and Reinhardt ; 
a second portion of the solution is treated similarly after reduction 
with zine amalgam, which reduces the vanadium to the bivalent 
state (cf. Nakazono, A., 1921, ii, 596). In air, the reduction of 
ferric salts by bismuth amalgam is incomplete, but, in the presence 
of molybdate, the reduction of the ferric salt is complete, the molybd- 
ate being reduced to quinquevalent molybdenum. This reaction 
must not be carried out in an atmosphere of carbon dioxide or the 
molybdate is reduced too far. <A differential titration of molyb- 
denum and iron is again possible by reducing two portions of the 
solution with zinc and bismuth amalgam, respectively. Titanium 
sulphate in solution is reduced by bismuth amalgam at 60° if 
hydrochloric acid is present, and the reduced solution may be 
titrated with permanganate. The amalgams used contained about 
3% of bismuth or zinc respectively. W. H.-R. 


Copper as Reducing Agent in Iron Determinations. J. M. 
HEnDEL (Ind. Eng. Chem., 1924, 16, 951).—The reduction of ferric 
sulphate solution previous to titration with permanganate is con- 
veniently effected by boiling with a piece of copper gauze (99-8% 
purity). It is necessary, after cooling, to draw a current of air 
through the solution for 3—10 minutes, otherwise results up to 
0-4% too high are obtained owing to the presence of cuprous ion, 
The acidity during reduction should not exceed 0-25N. No error 
is introduced by the presence of titanium. C. I. 


Micro-determination of Nickel. I. PotztaK (Mikrochemie, 
1924, 2, 17—19).—Five c.c. of the nickel solution, containing from 
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0-5 to 3 mg. of the metal, are treated with a few drops of very dilute 
ammonia and a slight excess of 1% alcoholic dimethylglyoxime 
solution; a further few drops of dilute ammonia are then added, 
the mixture is heated at 100° for 30 minutes, and the precipitate 
is collected on a micro-filter. W. P.S. 


Titanous Salts as Reducing Agents. E. Knecut.—(See i, 
1183.) 


Detection of Zirconium in the Presence of Titanium. 
I. Betiuccr and G. Savora (Atti. I. Congr. naz. Chim. pur. appl., 
1923, 483—488; from Chem. Zenir., 1924, i, 2531).—«-Nitroso- 
6-naphthol and also @-nitroso-x-naphthol give with zirconium salts 
coloured complex salts of the composition [C,j)H,O,N],ZrO. Titan- 
ium salts also give coloured complex salts in neutral solutions, but not 
in the presence of hydrochloric acid. The coloration with zirconium 
salts is not affected by the presence of hydrochloric acid or aluminium 
chloride. G. W. R. 


Microchemical Reactions of Zirconium and Some Related 
Elements. F. Srerpiter (Mikrochemie, 1924, 2, 131—156).— 
Zirconium oxychloride solutions yield a yellow precipitate of indefi- 
nite composition with picric acid. Prolonged washing of the 
precipitate with water either before or after drying results in com- 
plete removal of the picric acid, leaving a residue of zirconium 
hydroxide. Zirconium, titanium, molybdenum, niobium, and 
tantalum yield colours of various shades of brown on linen or 
artificial silk that has been dyed with turmeric, but the reaction 
is not very delicate with respect to tantalum and niobium; the 
fabric impregnated with zirconium or titanium is turned a yellowish- 
green colour when dipped into an alkaline solution of «-nitroso- 
6-naphthol, that impregnated with molybdenum a dark-brown to 
greenish-grey in hydrogen sulphide solutions, and that impregnated 
with titanium an intense orange colour with 1 : 8-dihydroxy- 
naphthalene-3 : 6-disulphonic acid which becomes bright yellow 
with alkalis. The effect of various metallic compounds and of 
boric acid and alkalis on the plecchroism of natural and artificial 
fibres dyed with turmeric has been determined. The behaviour 
of zirconium salts in the above test is not affected by the presence 
or absence of hafnium compounds. A. R. P. 


Micro-determination of the Oxide Content of Colloidal 
Gold. P. A. Turessrn.—(See ii, 768.) 


Colorimetric Determination of Platinum by Potassium 
Iodide. E. G. R. Arpaau, F. 8. Szanporne, and N. S. Grant 
(Can. Chem. Met., 1924, 8, 117—120; 140—142).—Directions are 
given applying the formation of red iodoplatinate ions (from 
chloroplatinate and potassium iodide) to the colorimetric deter- 
mination of platinum in solutions containing about 0-2 mg. in 50 c.c. 
In 1 hour, 90% of the maximum colour intensity is reached; both 
assay and control solutions must therefore be kept for this 
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period at the ordinary temperature. The rate of development, 
but not the maximum intensity, of the colour varies with the age 
of the solution. Acids (except hydrochloric) and heavy metals 
interfere. The quantity of potassium iodide used, if greater than 
the minimal, has little effect. CHEMICAL ABSTRACTS. 


Determination of Glycero| and of Trimethylene Glycol. 
S. Facurnt and §. Somazzt (Chim. et Ind., May, 1924 [special 
number], 510—514).—The glycerol and trimethylene glycol in the 
crude products may be rapidly determined by oxidation with 
potassium dichromate and sulphuric acid, the carbon dioxide which 
is evolved being weighed in a suitable absorbent. With the ad- 
ditional knowledge of the amount of dichromate reduced, the re- 
lative proportions of the constituents in mixtures of these two 
alcohols may be calculated. 


Apparently Specific Test for Tannins. A. H. Ware 
(Analyst, 1924, 49, 467—471).—Tannin alone is completely pre- 
cipitated when equal volumes of neutral iron ammonium citrate 
solution (0°25% of the B.P. reagent in tap-water), and ammonium 
citrate (30%) are added to the same volume of the aqueous 
extract to be tested, after partial removal, if necessary, of resin, 
chlorophyll, ete. with 10% ammonium acetate solution. Combined 
with the modified method of Stiasny, the reaction may be used for 
the qualitative separation of phlobotannin, gallotannin, and gallic 
acid in solution. [Cf. B., Nov. 28.] D. G. H. 


Modifications of the Picric Acid Method for Sugars. 
J. J. Wittaman and F. R. Davison (J. Agric. Res., 1924, 28, 479— 
488).—Rose’s method (A., 1921, ii, 465; 1918, ii, 24) is modified 
as follows. The standard sugar solution suggested is a 0-08% 
dextrose solution, or a 0-076°% sucrose solution in saturated picric 
acid. This deteriorates after about a week. If dextrose—picric 
acid solution be heated previous to reduction in a sodium carbonate 
solution a greater colour value is obtained. A standard dilution 
of the test colour is necessary, since the intensity is not proportional 
to the dilution. The intensity of the colour produced is not pro- 
portional to the amount of sugar present and colour factors for 
8 sugars are given. Previous clarification of the sugar solutions 
is often unnecessary. 4. 


Determination of Dextrose in presence of Lactose by means 
of Copper Acetate. P. Freury and P. Tavernier (J. Pharm. 
Chim., 1924, [vii], 30, 225—-231).—A solution of copper acetate in 
acetic acid containing sodium acetate is readily reduced by dextrose, 
but not at all by lactose, when heated for 10 minutes on a boiling 
water-bath. The method cannot, however, be applied to the deter- 
mination of dextrose in the presence of lactose, as in that case the 
amount of copper reduced by the dextrose is considerably increased. 
Alkali and alkaline-earth chlorides greatly diminish the amount of 
copper acetate reduced by the dextrose, the addition of only 0-8% 
of sodium chloride diminishing the amount of copper reduced to 
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58% of its normal value. Chlorides should therefore be removed 
by treatment with silver acetate. This effect is not produced by 
sulphates or nitrates. P. M. 


Determination of Dextrose by a Modification of the 
Method of Fontés and Thivolle. P. Spent (Compt. rend. 
Soc. Biol., 1924, 90, 638—640; from Chem. Zenir., 1924, i, 2725; 
ef. A., 1921, ii, 563)—The method of Fontés and Thivolle is 
modified by using an excess of the copper tartrate reagent. A 
control tube without dextrose is used and each determination is 
checked by titration. The persistence of a pink coloration is taken 
as the end point. G. W. R. 


Determination of Maltose in the presence of other Reducing 
Sugars by means of Barfoed’s Solution. P. Norrin (Compt. 
rend., 1924, 179, 410—413).—Barfoed’s solution of copper acetate 
and acetic acid is slowly reduced by maltose, and accordingly the 
values obtained by Le Grand (A., 1921, ii, 355) with this solution 
do not represent the true amounts of dextrose present. If G 
represents the amount of dextrose and M the amount of maltose 
present in a mixture, the reducing values for Barfoed’s solution (A) 
and Bertrand’s solution (7') can be expressed: A=G-+aM and 
T=G+bM. The values of the coefficients a and b have been found 
by experiment to be 0-070 and 0-572, respectively. The value for 
a determined for maltose concentrations below 1% diminishes at 
higher concentrations (to 0-053 for 10% of maltose); the value of 
b also varies with the concentration of the maltose. Using these 
values, the amounts of maltose and dextrose present can be cal- 
culated from the equations: M=1-995(T—A); G=A—0-07M, 
and the values obtained are in close agreement with the results 
obtained with the polarimeter. 


[Determination of] Methylpentosans in Cereals. G. TEs- 
TONI (Siaz. sperim. agrar. ttal., 1923, 56, 378—385 ; from Chem. Zentr., 
1924, i, 947)—The method of Tollens for the determination of 
methylpentosans in cereals is inexact, since starch and certain 
constituents of bran yield on distillation with hydrochloric acid, 
hydroxymethylfurfuraldehyde, which reacts with phoroglucinol and 
aniline acetate similarly to methylfurfuraldehyde. This error may be 
obviated by redistillation before precipitation with ts ee 

G. W. R. 


Cellulose Nitrate. B. Rassow and E. Dorr (J. pr. Chem., 
1924, [ii], 108, 113—186).—For the determination of pentosans in 
cellulose nitrate, it is necessary first to denitrate the latter, as 
furfuraldehyde is destroyed by nitric acid. For this purpose, 
alcoholic potassium and, particularly, ammonium hydrosulphide 
solutions give satisfactory results, the cellulose being recovered in 
practically theoretical amount, whilst the pentosans do not pass into 
solution. The furfuraldehydephloroglucide obtained in the deter- 
mination of pentosans in denitrated cellulose nitrate contains 
methylfurfuraldehyde, derived from cellulose degradation products 
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formed during nitration. This can be extracted with alcohol, the 
insoluble portion giving the true pentosan content. The deviation 
of actual from theoretical yields of cellulose nitrate increases with 
increasing pentosan content of the latter. Celluloses poor in pent- 
osan undergo little change with respect to this constituent through 
nitration and subsequent denitration, whilst those richer in pentosan 
lose a considerable proportion of this material. Pentosans are 
hydrolysed by the nitrating acids, the hydrolysis being greater the 
higher the temperature and weaker the acid, but up to 2% of 
pentosan always remains in the cellulose nitrate. Low yields of 
cellulose nitrate from wood and straw celluloses are also due in 
part to the presence of degraded cellulose formed during purification. 
Wood gum and pure xylan can be nitrated only with strong acids, 
weaker acids yielding soluble hydrolysis products. Nitropentosans 
are soluble in the usual solvents for cellulose nitrate, provided that 
the formation of hard, horny agglomerations is avoided duri 

drying (cf. Will and Lenze, A., 1898, i, 227). [Cf. B., oa 7% 


Microchemical Detection of Acetaldehyde in Fruits. C. 
GRIEBEL (Z. Unters. Nahr. Genussm., 1924, 47, 488—441).—A few 
mg. of the fruit (e.g., pear) are placed in a shallow glass vessel, and 
this is covered with a microscope slide bearing on its under surface 
a drop of p-nitrophenylhydrazine hydrochloride solution (in 15% 
acetic acid); after about 30 seconds, particularly if the vessel is 
heated slightly, characteristic crystals of acetaldehyde-p-nitrophenyl- 
hydrazone are formed in the drop. The reaction may be obtained 
with 0-001 mg. of acetaldehyde. Other volatile aldehydes and 
ketones also yield crystals with the reagent. W. P.S. 


Tests for Acetone and Aldehydes. H. Lerrmann (Amer. 
J. Pharm., 1924, 96, 507—509).—In Frommer’s test for acetone 
(Berlin Klin. Woch., 1905, 42, 1008) vanillin can be substituted 
for salicylaldehyde. A few c.c. of a 10% alcoholic solution are 
added to 10 c.c. of acetone, together with a small piece of solid 
sodium hydroxide; a marked red ring forms above the alkaline 
solution. Gillet’s test (A., 1923, ii, 442) is applicable only in fairly 
pure solutions. For accurate determinations the conditions under 
which aldehydes and acetone react with hydroxylamine and hydr- 
azine require further investigation (cf. Pittarelli, A., 1920, ii, 639). 


Detection of Ethyl Phthalate. H. Lerrmann (Amer. J. 
Pharm., 1924, 96, 503—505).—A review of the existing methods of 
detecting ethyl phthalate. Utz’s modification of Lyon’s method 
(this vol., ii, 574) can give misleading results. Andrews’ procedure 
(A., 1923, ii, 663) was found consistently satisfactory. | > 3 


Rapid Determination of Cyanogen in Complex Iron 
Cyanides. I. Berivuccr and B. Ricca (Atti J. Congr. naz. Chim. 
pur. appl., 1923, 476—482; from Chem. Zentr., 1924, i, 2532).— 
In the determination of cyanogen in complex cyanogen compounds 
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of iron, the solution of the complex salt is boiled with a suspension 
of mercuric oxide. Sodium chloride is added to facilitate filtration, 
and by addition of potassium iodide to the filtrate the cyanogen is 
obtained in the form of cyanide. Sulphuric acid is added and the 
hydrogen cyanide is distilled into 1% sodium hydroxide and titrated 
with standard silver nitrate solution. G. W. R. 


Iodometric Determination of Ferri- and Ferro-cyanides. 
R. Lane (Z. anorg. Chem., 1924, 138, 271—277).—In the determina- 
tion of ferricyanides by treatment with zinc sulphate and potassium 
iodide, and titration of the liberated iodine with thiosulphate (cf. 
Mohr, Annalen, 1858, 105, 60), the presence of excess of zinc sulphate 
causes too much iodine to be liberated owing to the surface 
effect of finely divided zinc ferricyanide causing auto-oxidation of 
the iodide. ‘The error may be prevented by the addition of the zinc 
salt after the titration is practically completed. Ferrocyanides 
may be similarly determined if first oxidised to ferricyanide by the 
action of permanganate in acid solution, the excess of permanganate 
being destroyed by the action of hydrazine sulphate in the presence 
of potassium bromide, or by the action of nitrite and carbamide. 
An alternative method is to oxidise the ferrocyanide in acid solution 
by means of nitrite and to destroy the excess of the latter with 
carbamide. ([Cf. B., 1924, 940.] W. H.-R. 


Titration of Aniline and Homologues. D. O. Jonzs and 
H. R. Ler (Ind. Eng. Chem., 1924, 16, 948—949).—The titration of, 
e.g., aniline with a standard nitrite solution takes a considerable time 
and nitrous acid is lost, even at 0°, because it decomposes (reversibly) 
into nitric acid and nitric oxide. By adding nitric acid, this de- 
composition is inhibited. The determination of aniline, toluidine, 
ete. is best carried out by adding to the cold (0°) acid solution of the 
compound (or a technical liquor) an excess of standard nitrite 
solution, nitric acid free from nitrous acid having previously been 
added, and after 30 minutes, titrating with a standard p-nitroaniline 
solution. W. A. S. 


Amino-acids containing Sulphur. I. Determination of 
Cystein. Y. Oxupa (J. Chem. Soc. Japan, 1924, 45, 1—18; 
cf. J. Tokyo Chem. Soc., 37).—The cystein solution containing 
hydrochloric or sulphuric acid and sodium bromide is titrated with 
0-05N-potassium bromate solution until the light yellow colour 
developed does not disappear for 5 minutes. One c.c. of the brom- 
ate solution corresponds with 0-00606 g. of cystein. The concen- 
trations of cystein and sodium bromide and the presence of sodium or 
zine chloride have no influence on the result. In the absence of 
cystine, tyrosine, and tryptophan, this method is accurate. Of the 
amino-acids obtained by the hydrolysis of protein, only cystein 
reacts actively with iodine in acid solution. Cystein may therefore 
be titrated in acid solution with potassium iodate solution in the 
presence of iodide. In this case, the mol. proportion between cystein 
and iodine is not simple and is mainly governed by the concentration 
of the acid. K. K. 
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Amino-acids containing Sulphur. II. Determination of 
Cystine. Y.Oxupa (J. Chem. Soc. Japan, 1924, 45, 18—31).— 
When amino-acids are treated with nascent hydrogen, only cystine 
and cystein react with iodine. 1-01 G. of cystine is reduced to 1-0 g. 
of cystein by zinc dust and hydrochloric acid. The protein is 
hydrolysed by boiling with hydrochloric acid, treated with charcoal, 
filtered, and cooled. After keeping for thirty minutes in contact 
with zine dust, it is filtered, diluted, and the acid content adjusted 
to2%. The cystein is then determined volumetrically (cf. preceding 
abstract). When the sample contains cystein and cystine, the former 
is determined before reduction by the method previously described. 
If the amount of cystine is less than 1 mg. in 20 c.c. of 2% hydrochloric 
acid, the method gives a positive error. K. K. 


Determination of Allylthiocarbimide [in Mustard]. Mor- 
VILLEZ and MEESEMAECKER (J. Pharm, Chim., 1924, [vii], 30, 236— 
240).—The powdered mustard is digested at 35° with aqueous alcohol 
and the product distilled into ammonia solution. After treatment 
with silver nitrate solution and heating at 85°, the silver sulphide 
may be collected on a tared filter, or the excess of silver nitrate 
may be determined volumetrically. An alternative process is to 
acidify the neutralised distillate with sulphuric acid, and then to 
add 0-1 N-iodine solution and to set aside for 15 minutes in the dark. 
After the addition of chloroform, the excess of iodine is titrated with 
thiosulphate solution. This process is as trustworthy as the former, 
and more rapid, [Cf. B., 1924, 922.] ~ P. M. 


Microchemical Detection of Mustard Oils. A. PreTscHMANN 
(Mikrochemie, 1923, 2, 33—46).—The presence of mustard oils in a 
distillate may be detected by the allylthiocarbamide and phenyl- 
hydrazine reactions. The distillate is treated in a closed vessel with 
concentrated ammonia and, after 12 hours, the mixture evaporated to 
a small volume. A drop of this concentrated solution is then 
evaporated on a slide; crystals of allylthiocarbamide are obtained 
which may be identified by the usual reactions. If a drop of the 
distillate is mixed with a drop of 10% phenylhydrazine solution in 
glycerol and a drop of 10% sodium acetate solution in glycerol, 
yellow or brown crystals are obtained after some days. Determina- 
tions of mustard oil in Alliaria officinalis and Armoracia lapathifolia, 
by the ammoniacal silver nitrate method showed that the oil pro- 
dominates in the outer portions of the tubers; in the case of A. 
officinalis, the distribution of the oil varies with the age of the plant 
and eventually the whole of the oil is found in the ripe a" ‘ 


Analysis of Dehydrothio-p-toluidinesulphonic Acid. H. R. 
Lex and D. O. Jongs (Ind. Eng. Chem., 1924, 16, 930—931).—The 
“ nitrite-figure ’’ for dehydrothio-p-toluidinesulphonic acid is best 
determined as follows. ‘To an ice-cold solution of the acid (as tech- 
nically isolated ammonium salt) an excess of a standard solution of 
sodium nitrite is added, followed by sufficient hydrochloric acid, 
then nitric acid (free from nitrous acid) ; the last addition is to prevent 
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loss of nitrous acid by decomposition. After 10 minutes, the 
solution is titrated with a standard p-nitroaniline solution. f 
W. A. S. 


Purification, and Identification by Micro-analysis, of 
Vegetable Poisons isolated from Bodies. ©. A. YLLNER 
(Ark. Kemi, Min., Geol., 1924, 9, No. 6, 1—11).—Alkaloids may 
be readily separated from animal organs which have become more 
or less putrid by treating the aqueous tartaric acid extract of the 
organs with a reagent prepared by dissolving 1-35 g. of mercuric 
chloride and 5 g. of potassium iodide in 100 g. of water. With 
most of the alkaloids, the precipitate obtained is soluble in dry 
acetone and is thus separable from the slimy material precipitated 
at the same time; morphine, however, requires special treatment. 
The details of the subsequent procedure for the identification of the 
alkaloids are described. [Cf. B., Nov. 28.] yee) A 


ndorff’s Reagent [for Alkaloids]. (Annali 
Chim. Appl., 1924, 14, 261—264).—Contrary to the statement of 
Ogier and Kohn-Abrest (‘‘ Traité de Chimie toxicologique,” 1924, 
ii, 119), Dragendorff’s reagent serves as an excellent reagent for the 
alkaloids in general and reacts well with narceine, theobromine, 
veratrine, and solanine. In preparing the reagent, it is necessary 
to use sublimed bismuth tri-iodide, which may be obtained by allow- 
ing iodine to fall, little by little, on to bismuth fused in a current of 
dry carbon dioxide and kept in continual agitation; the sublimed 
tri-iodide is collected in receivers, the carbon dioxide being freed 
from entangled fine crystals by passage through “ vaseline i 3 


Determination of Morphine in Body Fluids and Organs. 
T. Taxayanaci (Arch. Exp. Path. Pharm., 1924, 102, 167—175).—A 
method for the determination of morphine in urine, feces, and 
organs involves a preliminary purification which varies with the 
organ, fluid, etc., concerned. The morphine is extracted with 
chloroform, transferred to water, precipitated by the addition of a 
solution containing potassium phosphate, ammonium molybdate, 
and oxalic and nitric acids, collected, and weighed in a Gooch 
crucible. The error is not greater than 5%. The method may be 
applied to the determination of other alkaloids by modifying the 
extractive solvents used. J. P. 


Determination of Uric Acid in Poultry Excreta. H. EF. 
Woopman (J. Agric. Sci., 1924, 144, 413—427).—The fresh sample 
is extracted twice with cold alcohol and then with ether and the 
residue boiled with dilute hydrochloric acid. The liquor is evapo- 
rated and kept. ‘The precipitated uric acid is collected, washed with 
- cold water, and boiled with a dilute solution of lithium hydroxide, 
and the insoluble residue extracted with lithium hydroxide solution. 
The combined lithium hydroxide extract is evaporated, ammonium 
chloride is added, and the precipitated ammonium urate, washed 
with saturated ammonium chloride solution and dissolved in dilute 
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hydrochloric acid, is concentrated to 20 c.c., and kept. The uric 
acid is filtered off, washed, and either weighed or titrated with 
permanganate solution. A. G. P. 


Determination of Bile Pigments in Urine. G. Sapatin1 
(Klin. Woch., 1923, 2, 2031—2033; from Chem. Zenir., 1924, i, 
1425).—The pigments are determined colorimetrically, biliverdin 
being extracted by amyl alcohol in which it is soluble in acid solu- 
tion, whilst bilirubin is insoluble. G. W. R. 


Determination of Urobilin in Urine and Fecal Materials. 
P. DEscomps, Gorrron, and BrousseE (J. Pharm. Chim., 1924, [vii], 
30, 97—113).--The urine, or an aqueous extract of the feces, is 
oxidised with iodine, any excess of the latter being destroyed with 
thiosulphate after 30 seconds. An alcoholic solution of zine acetate 
is added, and the mixture filtered. The concentration of urobilin 
is then determined by comparison, in a specially designed apparatus, 
of the intensity of the fluorescence of the solutions with that of a 
standard solution of pure urobilin in a solution of sodium acetate. 
The method is accurate to within 1-5%. W. T. K. B. 


Test for Bile Pigments in Urine, Bile, and Blood-serum. 
R. Kapstnov (J. Amer. Med. Assoc., 1924, 82, 687—688).—A 
solution of ferric chloride in concentrated hydrochloric acid gives 
a deep green colour, not extractable by chloroform, in presence of 
bile pigments. CuEmicat ABSTRACTS. 


The Guareschi Reaction with Proteins. G. Lo Priors (Staz. 
sperm. agrar. ital., 1923, 56, 285—301; from Chem. Zentr., 1924, 
i, 947).—The reaction with Hofmann-violet, decolorised by sulphuric 
acid, is not specific for proteins, but is given generally by a aa 
compounds of slight acidity or alkalinity. G. W. 


New Possibilities of Acidimetry applied to Proteins and 
their Hydrolytic Products. P. Hirscu (Biochem. Z., 1924, 147, 
433—480).—An investigation of the possibility of applying acidimetric 
methods to the determination of proteins and derived products, 
based on a theoretical consideration of the titration curves of 
ampholytes in general, and an experimental investigation of the 
curves obtained for the acidic and basic groups of several amino- 
acids both singly and in mixtures, and for albumin, gliadin, and 
casein. From these latter curves, and from those obtained on titra- 
tion of the total mixed hydrolysis products of the two first-men- 
tioned proteins and of gelatin, it is considered that the original 
protein may be characterised. J. 


Determination of Albumins and Globulins. K. GurTzzit 
ee ges. exp. Med., 1924, 39, 397406; from Chem. Zentr., 1924, 

, 2805).—From investigations with pure albumin and globulin 
sobantalie using dialysis, it has been shown that albumins can 
change spontaneously into globulins within 2 to 4 days. The 
refractometric-viscosimetric method of Rohrer and the interfero- 
metric method of Hirsch are not applicable to the determination 
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of albumins and globulins. Directions are given for the separation 
of globulins from albumins by salting out with saturated sodium 
sulphate solution. G. W. R. 
Microchemical Determination of Lipoids by "s Method. 
H. Forster (Biochem. Z., 1924, 146, 562—563).—Methods are 
described whereby certain of the difficulties in the determination 
ef blood lipoids by Bang’s method may be overcome (cf. this vol., 
ii, 359). J. P. 


Determination of Lipoids. E. Herzretp (Schweiz. med. 
Wochs:, 1923, 53, 797—798; from Chem. Zenitr., 1924, i, 2804).— 
The method is based on the turbidity produced on adding a mixture 
containing 90 c.c. of 10% phosphotungstic acid and 10 c.c. of 
concentrated hydrochloric acid to a diluted ethyl-alcoholic extract 
of the substance under examination. The turbidity is produced 
with as little as 0-008 mg. of lipoid substances in 1 ¢.c. of extract. 

- Colorimetric Determination of Humic Matter in Mineral 
Soils: (J. Agric. Sci., 1924, 14, 469—472).—The sample 
(5 g.) is treated with 50 c.c. of 10% hydrochloric acid, 20 c.c. of 
50% sodium hydroxide solution are added, and the volume is 
adjusted to 100 c.c. plus the soil volume, and the mixture heated 
on a water-bath for 15 min. The extract is filtered and 20 c.c. are 
used to prepare a test solution which is compared colorimetrically 


G. P. 


Determination of Colloidal Material in Soils by Adsorption. 
P. L. Giz, H. E. Mippieton, W. O. Rosinson, W. H. Fry, and 
M. S. Anprerson (U.S. Dept. Agric. Bull., 1924, 1193, 41 pp.; 
cf. Moore, Fry, and Middleton, A., 1921, ii, 608)—The adsorptive 
capacities for water vapour, malachite green, and ammonia of a 
number of soils were determined and. compared with those of the 
colloidal material extracted from the same soils by centrifuging 
after removal of the coarser particles by settling. The ratio of the 
adsorption per g. of soil to the adsorption per g. of colloid multiplied 
by 100 is taken as the percentage of colloidal material present. 
The chief errors are due to the difficulty of extracting a representa- 

tive sample of the colloid and to a change taking place in the adsorp- 
tive capacity of the colloid after extraction. By applying a correc- 
tion, good agreement was obtained with determinations made 
gravimetrically and microscopically. C. T. G. 


Determination of ‘‘ Bayer 205'’' in Serum, Urine, and 
Tissues. and X. Urxkin-LyuBowzow (Klin. Woch., 
1923, 3, 154—155; from Chem. Zentr., 1924, i, 1246).—A method for 
the determination of “ Bayer 205” is described in which the 
material containing this substance is boiled with an alkali. The 
components thus liberated are coupled with diazo compounds, and 


the resultant colouring matters determined colorimetrically. 
G. W. R. 


with a standard made from Acidum Huminicum (Merek). 
A 


General and Physical Chemistry. 


Quantum Defect and Atomic Number. L.A. TuRNER (Phil, 
Mag., 1924, [vi], 48, 384—394).—A modification of Bohr’s assign- 
ments of quantum numbers to optical orbits is proposed, to apply 
at least to heavier elements of groups I and II of the periodic tahle. 
The quantum defect for orbits of the second kind (7.e., penetrating 
orbits) does not vary smoothly with atomic numbers if the Bohr 
assignment is followed, but the relation becomes linear for the 
alkali metals if the quantum numbers of the s and p orbits of 
rubidium and cesium are increased by one and two, respectively. 
Similar changes are suggested for group IT. 

Quantum defects for the terms of ionised atoms are less than those 
of the corresponding neutral atoms. 


Quantum Defect and Atomic Number. L. A. Turnur (Phil. 
Mag., 1924, [vi], 48, 1010—1014; cf. preceding abstract).—A 
linear relation exists between the atomic number and the quantum 
defects computed from the ionising potentials of the rare gases, 
from the second ionising potentials of the rare gases, and from the 
ionising potentials of the hydrogen halide molecules. On the basis 
of these relations the following critical potentials are predicted : 
ionising potential niton, 27-5 +- 1-5 volts ; ionising potential hydrogen 
fluoride, 17-9 -+- 0-5 volts; appearance of a blue spectrum of neon, 
45-2 + 1-2 volts. C. W. B. 


Stability of the Atom. D. N. Matix (Phil. Mag., 1924, [vil], 
48, 884—895).—A mathematical paper showing that Larmor’s 
condition for the permanent stability of a system of electrons, 1.e., 
that the vector sum |eé| shall be constantly zero, is a necessary 
consequence of the quantum conditions postulated by Sommerfeld 
in the case of a Bohr atom of hydrogen. C. W. B. 


Absorption of Radiation by Multiply Periodic Orbits, and 
its Relation to the Correspondence Principle and the 
Rayleigh-Jeans Law. I. Extensions of the Correspondence 
Principle. II. Calculation of Absorption by Multiply 
Periodic Orbits. J. H. Van Vuieck (Physical Rev., 1924, 24, 
330—346, 347—365).—I. Theoretical. The quantum theory aspects 
of the problem are considered, and the correspondence principle is 
extended to include absorption as well as spontaneous emission. 
The general correspondence principle basis for Kramers’ dispersion 
formula is also discussed. 

II. A presentation of the mathematical analysis on which the 
foregoing is largely based. A. A. E. 

Fine Structures in Non-hydrogenic Atoms. A. E. Ruark, 
F. L. Monuer, and R. L. Cuenavtt (Nature, 1924, 114, 575).—The 
fine structures of non-hydrogenic lines arise from transitions between 
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the components of complex spectral levels. Save for a few isolated 
examples, fine structures are not due to isotopy. In some cases it 
is necessary to introduce a fine quantum number, f, the values of 
which characterise the different components of a complex level. 
Fine structures may be due to relativity, magnetism, or unknown 
dynamical peculiarities of the element. A. A. E. 


Fine Structure of Mercury Lines and the Isotopes. H. 
Nagaoka, Y. Suerura, and T. Misnima (Jap. J. Phys., 1923, 2, 
121—162).—The distribution of intensity of light in interference 
points produced by crossed spectra of interferometers is discussed 
and the method of reduction for determining 6 given. Reasons 
are given for the hypothesis that the mercury atom consists of a 
central mass with a proton quasi-elastically connected with it. 
The appearance of satellites is traced to the existence of isotopes. 
The fine structure of the line A = 2537 is discussed in detail in 
relation to alteration of strength of exciting current, position in the 
arc, and the influence of a magnetic field and a third electrode. The 
line A = 3131-84, which does not obey the formula for isotopes, is 
found to be due to the packing of nuclear electrons. The deviation 
from Coulomb’s law of electric action at very small distances is 
discussed, together with the probable variation of the formula for 
electric mass in such a field of force. L. J. H. 


Spectroscopic Evidence of Isotopy. H. Naaaoxa and Y. 
Suaiura (Jap. J. Phys., 1923, 2, 167—278).—It is suggested that 
the non-series lines of spectra may have their source in nuclear 
vibrations which set the whole group of electrons in vibration. On 
this view, when atomic encounters occur, coupled vibrations are 
set up and the frequency of any resulting light emission will be 
affected by the masses of the nuclei. Different varieties of such 
atomic encounters can be easily conceived in ionised gases even for 
monatomic elements, and must be frequent in diatomic elements 
during the formation of molecules. When isotopes are present 
symmetric and asymmetric encounters are possible; thus for 
chlorine two symmetric pairs (35, 35) and (37, 37) and one asymmetric 
pair (35, 37) are possible, giving rise to triplets. Formule are 
developed for the difference in wave-length for the different cases 
which generally amount to many Angstrém. The spectra of lithium, 
neon, silicon, chlorine, argon, zinc, copper, bromine, and rubidium 
were examined for such differences, and strong support for the 
hypothesis is submitted in more than 90 pages of tables. By revers- 
ing the calculation, it is possible to test for unknown isotopes from 
spectroscopic data. Probably isotopes of sodium (21) and calcium 
(44) exist. The presence of an isotope of barium is ames ie ™ 


Fine Analysis of the Stark Effect in Balmer’s Series by 
Lo Surdo’s Method. J. S. Foster (Physical Rev., 1923, 21, 
710).—The use of a new form of Lo Surdo discharge tube enabled 
observations to be extended to He. Among the p-components for 
Hy, the undisplaced line grows weaker with increasing field and 
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finally disappears. The outside s-components for Hy are very weak 
in all fields up to the maximum value of 60 kv./cm. and are about 
equal in intensity. A. A. E. 


Broadening of Spectral Lines Caused by Increased Current 
Density and their Stark Effects. M.Kivura and G. NAKAMURA 
(Jap. J. Phys., 1923, 2, 61—75).—A qualitative comparison is 
made of the broadening of some lines of various elements produced 
by using a high current density with the Stark effect recorded by 
others. L. J. H. 


Regularity in the Distribution of the Spectral Lines of 
Iron and Intra-atomic Magnetic Field. H. Nagaoka and 
Y. Suerura (Jap. J. Phys., 1923, 2, 1—52).—In a vertical arc, with 
sufficiently high potential, a steep potential gradient is found near 
the lower electrode, whether anode or cathode. By comparing 
spectral photograms of this region with different metals certain 
characteristics of electrical separation were noted, which made it 
possible to observe to which group the lines belonged, and many 
regularities were observed. The different types of regularities are 
summarised in tables. Regular separation (of quadruplets) suggests 
an intra-atomic magnetic field which was tentatively calculated at 
7 x 10% gauss. This agrees with the value deduced by Weiss from 
experiments on the magnetic quality of iron at high el 


Pole-effects and Pressure-shifts in the Lines of the Spectra 
of Zinc and Calcium. R. E. Harris (Astrophys. J., 1924, 59, 
261—273).—For zinc, electrodes of zinc, brass, and carbon filled 
with zinc chloride were used; for calcium, electrodes of metallic 
calcium, and carbon filled with calcium chloride. With calcium, 
the pole-effect differed for the two sources, being greater at the 
positive pole with calcium, and greater at the negative with calcium 
chloride. Similar effects were observed in the case of zine and zinc 
chloride. - A. A. E. 


Self-reversal of the Lines H, and H, of Hydrogen. M. 
Kimura and G. Nakamura (Jap. J. Phys., 1923, 2, 53—59).—The 
influence of the introduction of foreign vapours (water, oxygen, 
chlorine, iodine, and mercury) on the self-reversal of the lines H, 
and Hg was studied. These substances, at a pressure of a few 
millimetres, broaden out the lines considerably, and in some cases 
a faint reversal of the line Hg, is observed. Further addition of 
hydrogen reverses the line H, easily. The broadening of the lines 
which is observed if the side, instead of the centre, of the capillar 
image is focussed on the slit is considered in relation to the Star. 
effect. It is supposed that the atoms near to the wall of the capillary 
tube are exposed to a greater inter-molecular field. § L. J. H. 


Intensity Relations in the Hydrogen Spectrum produced 
by Electron Impacts. A. L. Huauss and P. Lows (Physical 
Rev., 1923, 21, 202).—The distribution of intensity in the hydrogen 
spectrum produced by the impact of electrons of energy between 
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29 and 110 volts was measured. The density of H, remained 
constant, whilst that of H,, H,, and Hs increased rapidly at first, 
and then tended to a constant value. The densities of the band lines 
6327, 6225, 6135, 6122, 6030, and 6018 A. decreased very rapidly 
as the energy of the electron was increased, whilst those of 5013, 
4934, 4929, 4632, 4743, and 4205 exhibited a maximum between 
30 and 40 volts. It is inferred that the proportion of dissociating 
collisions to non-dissociating collisions increases rapidly with the 
energy of the impacting electrons between 29 and 110 volts, and that 
the higher the energy of impact the more likely is the electron within 
the atom to be displaced to the remoter Bohr orbits as the molecule 
is being dissociated by electron impacts. A. A. E. 


Spectrum of Helium at Very Low Pressures. R.T.DvUFFrorp 
and L. Taompson (Physical Rev., 1923, 21, 212—213).—At pressures 
corresponding with a parallel spark gap of 1—4 cm., the brightest 
helium lines belong to the helium and parhelium principal series, 
and the next to the first subordinate series, with the helium lines 
brighter than the parhelium lines. Only one faint line (4713 A.) 
of the helium second subordinate series is observed, and one (5048 A.) 
of parhelium. None of the enhanced lines of helium appear. An 
essential difference between the spectra and those obtained at 
higher pressures is the marked shift of energy towards the violet 
among the lines of any one series. A. A. E. 


Relative Intensities of Helium Lines as a Function of 
Current. B. Curry (Physical Rev., 1923, 21, 203).—The current- 
intensity curves are of the form y = az", where a and n are constant 
for a given line between definite limits of the current. The results 
confirm Kayser’s observation of a shift of energy towards the violet, 
but do not show even qualitative relations to the Wien displacement 
law of black-body radiation. A. A. E. 


Regularities in the Spectra of the Alkaline Earths. F. A. 
SaunvErs and H. N. Russet (Physical Rev., 1923, 22, 201).— 
Many lines of calcium, strontium, and barium are combinations 
between terms of the known series and other triple or single terms. 
Combination series of type 2x — mo, 24 — mé have been found in 
the spark spectra of calcium and barium. <A new pp’ group in 
calcium, near 2560 A., indicates that the neutral atom can contain 
more than enough energy to ionise it; probably both valency 
electrons are shifted to outer orbits and when both fall back a single 
quantum is radiated. Each element has three d’ triplets with inner 
quantum numbers 2, 1-0; 3, 2-1; 4, 3-2. The separation of corre- 
sponding triplets increases with atomic weight; those between the 
triplets are nearly constant. A. A. E. 


Spectra of Constricted Arc of Metals. T. TaKAmINE and 
M. Fouxupa (Jap. J. Phys., 1923, 2, 111—119).—Spectra of arcs in 
vacuum between metal electrodes were examined in which the arc 
was mechanically constricted by passage through a narrow hole near 
the anode. At the constricted portion, many series of lines appeared 
which are usually forbidden by the principle of selection. It is 
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concluded that this, as well as the broadening of the diffuse series 
of lines also observed, is due to the powerful intermolecular field 
produced by the high concentration of the ions and electrons caused 
by the constriction. In the case of mercury, a certain group of arc 
lines, of which the series relations are unknown, appeared with 
marked intensity. With thallium many new combination lines 
were found, and with cadmium and zinc the diffuse series lines are 
observed up to higher term numbers than have previously been 
given. 


Standard Wave-lengths and Regularities in the Spectrum 
of the Iron Arc. W. F. Meccurs (Astrophys. J., 1924, 60, 
60—75).—The relative values of 27 sets of spectral terms have been 
calculated to 8 significant figures ; about 800 lines from 2276 A. to 
9768 A., and including most of the internationally adopted standards, 
are represented with precision. Critical tests of the accuracy in 
relative values of such standards show that most of the lines in any 
one multiplet are relatively correct to 1 in 2 x 106 or 3 x 10°, 
except in the ultra-violet, where the error is 1 in 4 x 105. Pressure 
shifts and pole effects can be eliminated and the accuracy of standard 
wave-lengths increased by the adoption of the iron arc in a vacuum 
as the source of secondary and tertiary standards. A. A. E. 


Regularities in the Spectrum of Ionised Titanium. N. K. 
Sur (Nature, 1924, 114, 611).—The chief lines in the spectrum of 
ionised titanium can be arranged as quartet groups, and the lowest 
levels are given by three p-terms with the frequency differences 
861 and 509 (7.e., 5: 2-96, whilst Landé’s ratio would be 5:3). The 
separations of the d terms, which should be 7:5:3 are 98°40: 
69-46 : 45-86 = 7:5:3-1. The ionisation potential of ionised 
titanium appears to be about 13 volts. A. A. E. 


Vacuum Spark Spectrum of Silicon, 2100—6700 A. R.A. 
Sawyer and R. F. Paton (Physical Rev., 1923, 21, 203).—Previous 
results (A., 1923, ii, 804) have been verified and extended by the 
use of an improved apparatus. About 300 lines attributed to silicon 
have been carefully measured; of these, 200 are new, 100 being 
faint and therefore doubtful. A. A. E. 


Electrodeless Discharge. P. D. Foorr and A. E. Ruark 
(Nature, 1924, 114, 750).—The spark spectrum of potassium was 
excited, in the electrodeless ring discharge, by reduction of the 
pressure, ¢.g., to 0-002 mm. mercury. The fact that only five or 
six members of the Balmer series were observed in the case of 
hydrogen is probably due to the fact that collisions of electrons, of 
velocity comparable with the ionisation potential, with hydrogen 
molecules usually result in excitation or ionisation without dissoci- 
ation. Among the experimental details recorded is a suggestion for 
the possible separation of the isotopes of mercury by a deposition 
method. The ring discharge is an effective means of producing 
active nitrogen; evidence is quoted in support of the view that this 


consists of nitrogen molecules in a metastable a, 
_ A. E. 


4 


ii. 802 ABSTRACTS OF CHEMICAL PAPERS. 


Spectrum Observations on the Copper Arc. F. Simkon 
and E. S. Dresiow (Nature, 1924, 114, 751).—With the copper arc, 
practically no pole effects were observed above 2800 A.; changes 
in intensity, below this wave-length, between the centre of the arc 
and the poles are tabulated. Minimal or zero intensity was observed 
at the negative pole. By means of Hartmann’s formula the follow- 
ing wave-lengths were interpolated: 2138-49, 2105-03, 2104-70, 
2079-53. The line given by Hasbach at 2085-22 A. was. - —- 


Series in the Spectra of Aluminium and Magnesium in the 
Extreme Ultra-violet. T. Lyman (Nature, 1924, 114, 641—642). 
—Certain lines in the spectra of aluminium and magnesium in the 
extreme ultra-violet appear to be higher members of series discovered 
by Paschen (this vol., ii, 672) and Fowler (** Series in Line Spectra,” 
p. 120), and the identifications are tabulated. A. A. E. 


Colloidal Supports for [Solutions when] Obtaining 
Emission Spectra. J. Errera (Bull. Soc. chim. Belg., 1924, 
33, 449—451).—A modification of Gramont’s method for detecting 
small quantities of a metal by the most persistent lines of the 
emission spectrum, the latter being obtained by striking an arc 
between two drops of a very dilute solution of a salt of the metal 
placed at the ends of two silica capillary tubes (Gramont, A., 1908, 
ii, 3). A gelatinised solution of the salt is used in the form of two 
electrodes fixed into brass carriers. The ultimate rays are still 
visible at high dilutions and, in the case of silver, may be obtained 
for dilutions of the order of one part in a million. M. S. B. 


Band Lines in the Secondary Spectrum of Hydrogen. 
G. 8. Funcuer (Physical Rev., 1923, 21, 375—376).—Additional band 
lines have been discovered; each group consists of five regularly 
spaced lines. The wave-length differences are more constant than 
the frequency differences; all are low-voltage lines, and no Zeeman 
effect has been observed. A. A. E. 


Band Spectra and Molecular Structure. Y. TakAHASHI 
(Jap. J. Phys., 1923, 2, 95—110).—Theoretical, with special appli- 
cation to iodine, the alkaline-earth fluorides, helium, and the 
Fulcher band of hydrogen. The moments of inertia for these 
molecules are calculated. L. J. H. 


Infra-red Band Spectrum of Methane. J. P. Coo.zny 
(Physical Rev., 1923, 21, 376—377).—All three absorption regions of 
methane (7-7 », 3°31 », and 2-35 u) have been partly resolved into 
lines; about fifty lines in the second region fit into two parabolic 
series, one on each side of the centre of the band. Between these 
and masking the first line of the positive or longer wave-length series 
lies a narrow region of intense absorption corresponding with the 
“zero branch ”’; the lines are too closely packed to admit of resolu- 
tion. The band at 7:7 » is similar in structure. The moment of 
inertia of the molecule in the first rotational state represented in 
the region at 3-31 » is computed to be 5-6 x 10™ ¢.cm.? and in the 
region at 7:7 », 9°0 x 10° g.cm.? A. A. E. 
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Rotational Specific Heat of Hydrogen. R. C. Totman 
(Physical Rev., 1923, 22, 202—203).—Consideration of infra-red 
rotation-oscillation spectra indicates that the lowest possible 
azimuthal quantum number for the non-oscillating rotating molecule 
of the ‘‘ dumb-bell’’ model can have only the values 0, 1, or 3. 
The rotational specific heat is calculated for the third possibility. 
It is considered that the simple dumb-beil model cannot be more than 
a first approximation and that the results do not yet warrant the 
conclusion that half-quantum numbers are to be a ce 


Line and Band Spectra of Fluorine. H. G. Gauz (Physical 
Rev., 1923, 21, 711—712).—The stronger lines previously observed 
(A., 1923, ii, 803) have been re-measured, together with a number 
of fainter lines also ascribed to fluorine. Five strong bands have 
heads at approximately 5100, 5390, 5730, 6100, and 6520 A., and 
six fainter bands at 5580, 5720, 5850, 6480, 6930, and 6980, respec- 
tively. The bands are all degraded towards the red. Silicon 
tetrafluoride gives a band spectrum of eleven bands between 4240 
and 4600 A., the bands being degraded towards the red and falling 
into three groups. A. A. E. 


Active Modification of Nitrogen. M. N. Sana and N. K. Sur 
(Phil. Mag., 1924, [vi], 48, 421—428).—It is suggested that nitrogen 
in the active form discovered by Strutt consists of N, molecules in 
a metastable condition, loaded with an energy corresponding to 
8-5 volts. This view is based on the fact that the spectrum of active 
nitrogen shows only those positive nitrogen bands attributed by 
Wien to the un-ionised N, molecule, and none of the line spectrum 
of nitrogen, or even the negative bands supposedly due to N, +. 

The excitation of the spectra of other materials by active nitrogen 
is due to the transference of the energy of the metastable state to 
the atoms of the other substances. It appears that, in accordance 
with this view, no lines requiring more than 8-5 volts for their 
excitation are developed. S. B. 


Active Nitrogen. R.T. Bras (Nature, 1924,114, 642—643).— 
An investigation of the band spectrum of nitrogen has given a partial 
indication of the form of the molecule responsible for the emission 
of «-group bands. The results suggest that the particular state of 
electronic excitation corresponding with the initial state of the mole- 
cule when emitting the first positive group bands is metastable for 
ten, eleven (particularly), and twelve units of vibrational energy. 
The assumption of the metastable state is essential. Saha and 
Sur’s assumption (cf. preceding abstract) that active nitrogen is 
merely a nitrogen molecule excited with 8-5 volts energy is untenable, 
since it precludes the possibility of emission of the «-group bands, 
and offers no explanation of the distinction between the «-group of 
the afterglow and the ordinary first positive group. The effect of 
the presence of an electro-negative element in removing electrons 
and thus prolonging the life of active nitrogen is considered. Oxygen 
may to some extent produce an excited form of nitric oxide which 
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reverts to the stable form with the emission of £®-bands; these 
excited molecules may be metastable, and may be accompanied by 
different excited nitric oxide molecules which revert to the stable 
form with the emission of the y-bands. It is not possible, however, 
to arrive at definite conclusions regarding the mode of excitation of 
the 6- and y-groups. A. A. E. 


Fluorescence and Channelled Absorption Spectra of 
Bismuth Vapour at High Temperatures... A. L. Narayan and 
K. R. Row (Nature, 1924, 114, 645).—Bismuth vapour at 1300° 
yields an absorption spectrum composed of a very great number of 
bands shading off towards the red, and presenting a fine structure ; 
they extend from 6500 to 4500 A. The vapour emits an orange- 
yellow fluorescence, the spectrum of which contains 24 bands from 
6600 to 5050 A. A. A. E. 


Structure of the Absorption Bands of certain Organic Gases 
and Vapours in the near Infra-red. C. F. Mreyrr and D. W. 
Bronk (Physical Rev., 1923, 21, 712—713).—The region of 3-3 p 
has been investigated for ethylene, benzene, ethyl alcohol, and 
ethyl ether. The bands exhibit decided structure; ethylene shows 
maxima at 3-1970, 3-2412, 3-3169, and 3-3722 yw, of approximately 
the same intensity, the group somewhat suggesting a double doublet. 
Benzene shows maxima at 3-2331, 3-2784, and 3-3722 p, the central 
one being the most pronounced. Ethyl ether has maxima at 3-3513 
and 3-4802 », of equal intensity, and a smaller maximum at 3-3973 p. 
Ethyl alcohol has one decided maximum at 3-3571 p, and several 
less intense. Relationships in wave-length differences are indicated 
between the maxima for the compounds. A. A. E. 


Absorption Spectra and Co-ordination of some Cupric 
Compounds. I. (Miss) H. S. Frencu and T. M. Lowry (Proc. 
Roy. Soc., 1924, A, 106, 489—512).—An attempt to decide the 
presence or absence of co-ordination in doubtful cases. Quantitative 
measurements of the absorption spectra of a number of organic 
copper compounds were made. Data are given for (i) solutions in 
alcohol and in chloroform of copper derivatives of diketones, viz., 
acetylacetone, ethyl acetoacetate, and benzoyleamphor, (ii) for 
solutions of copper salts of monobasic fatty acids, viz., solutions in 
water of the formate, acetate, and propionate, in alcohol of the series 
acetate to caproate, and in chloroform of the series propionate to 
caproate. For the purpose of comparison, measurements were also 
made of the extinction-coefficients of certain solutions of inorganic 
copper salts. The absorption spectra are all dominated by two main 
factors, as follows: (i) a “ copper” band in the red or infra-red, 
the position and intensity of which vary with the radicals associated 
with the metal, but without destroying the general character of the 
band, (ii) a band or general absorption in the ultra-violet which is 
determined almost entirely by the organic radicals, although the metal 
with which they are associated influences in a secondary way the 
gee of the band or the intensity of the general absorption. 

e behaviour of these factors and their influence on the colours of 
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the solutions are discussed. The evidence obtained supports the 
view that the copper salts of the fatty acids in the undissociated state 
are just as much co-ordinated as the more stable organic copper 
derivatives, 7.e., of the type copper acetylacetone, generally admitted 
to be co-ordinated. Some of the compounds are decomposed by 
water, yielding hydrated copper ions, which, however, are also 
co-ordinated. L. F. G. 


Influence of Constitutional Variation in Dyes on their 
Relative Absorption in Aqueous and Alcoholic Solutions. 
W. C. Hotmss (J. Amer. Chem. Soc., 1924, 46, 2118—2124).—The 
relative absorption of dyes in dilute aqueous and alcoholic solutions 
does not conform to Kundt’s rule, but is primarily dependent 
upon constitutional factors. The term alcopositive is applied 
to dyes of which the absorption band is displaced toward the 
red in passing from aqueous to alcoholic solution, dyes exhibiting 
the opposite behaviour being termed alconegative. Most azo dyes 
appear to be alcopositive, the proportion of aleonegative dyes increas- 
ing with the complexity of the dye molecule, and in the trisazo class 
alconegative dyes appear to predominate. In the triphenylmethane 
dyes, alkyl substitution in the amino group exerts an alconegative 
influence and most of the acid dyes of the diamino type, including 
all hydroxyamino derivatives, are alconegative. Sulphonation in the 
non-aminated nucleus has an alconegative effect but its influence is 
less with the triamino derivatives. Substitution of phenyl groups 
in the amino group exerts an alcopositive influence, and the behaviour 
of the acid triamino dyes of this group depends chiefly on the nature 
of the substituted amino group. Similar influences are observed 
with the rhodamines, rhodamine chloride itself being moderately 
alcopositive. Esterification exerts an alcopositive influence, and a 
similar effect is observed in the phthaleins. Halogenated phthaleins 
substituted in the resorcinol nucleus are less alcopositive than those 
substituted in the phthalic anhydride residue. Most thiazine and 
oxazine dyes are alconegative, the proportion of alcopositive dyes 
being greater in the azine class. The influence of alkyl substitution 
in the amino groups in dyes of this class is very pronounced, and the 
influence of ethyl groups appears to be rather more alconegative 
than that of methyl groups. In the indigo group, sulphonation 
exerts an opposite effect to that observed with diaminotriphenyl- 
methane derivatives. It is suggested that the absorption of dyes 
is dependent on the distribution of residual affinity in the molecule, 
which is affected by interplay of the residual affinities of the solvent 
and solute (cf. Baly, J. Amer. Chem. Soc., 1915, 37, 979). R. B. 


Luminescence of Solid Nitrogen and the Auroral Spectrum. 
L. Vecarp (Nature, 1924, 114, 715; cf. this vol., ii, 713).—The 
luminescence of solid nitrogen shows two bands in the green, N, and 
N,. McLennan and Shrum (this vol., ii, 642) consider that the 
auroral line has no connexion with this band, since it does not coincide 
with any of the three maxima. The maxima cannot, however, be 
treated in this way as ordinary spectral lines, since they have no 
definite positions. The band JN, is regarded as a —eer-aae of 
30 
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the same effect as that which, in the limiting case of molecular 
magnitude, is responsible for the auroral line; it is necessary to 
consider the spectrum as a whole. The green afterglow obtained, 
according to McLennan and Shrum, with pure argon is actually due 
to traces of nitrogen. A. A. E. 


Rotatory Dispersion of Derivatives of Tartaric Acid. I. 
Methylene Derivatives. P.C. Austin and V. A. CAaRPENTER.— 
(See i, 1164.) 


Rotatory Dispersions of d-Camphorimide, d-Camphor- 
benzylimide, Benzyl-d-camphoramic Acid, and their Deriv- 
atives. B. K. Srneu and A. C. Briswas.—(See i, 1211.) 


Absorption Spectra of Camphor, Benzylidenecamphor, and 
Camphorquinone. Optical Evidence of Two Types of Con- 
jugation. T.M. Lowry and H. S. Frencu.—(See i, 1212.) 


Abnormal Rotatory Dispersion of Acid Solutions of 
Nicotine in Relation to Hydrogen-ion Concentration. (MLLE.) 
J. Liqurer (Compt. rend., 1924, 179, 269—271).—Similar results to 
those obtained by Gennari (A., 1896, ii, 286) in the case of mixtures 
of nicotine and acetic acid are given in dilute solution on addition of 
varying quantities of different acids to an aqueous solution of nicotine. 
As the ratio of molecular concentration of acid to that of nicotine 
increases, the levorotation becomes smaller, disappears when the 
ratio is between 0-7 and 0-8 (corresponding with pg values of 7-79 
and 7-54), and subsequently becomes of opposite sign. The hypothesis 
is put forward that although undissociated nicotine is levorotatory, 
the cations of its salts are of the opposite sign. H. J. E. 


Mutarotation. III. Solution {Volume and Refraction 
Constants of and 6-Glucose. C. N. (Ber., 1924, 57, 
[B], 1599—1604; cf. A., 1922, ii, 807; 1923, ii, 811).—From the data 
recorded previously, the molecular solution volume of «- and B- 
glucose in aqueous solution (10%) is calculated to be 111-230 and 
111-648 ml. respectively; since the values vary somewhat with the 
dilutions, they are calculated for infinite dilution to be 111-795 and 
111-218 ml. The molecular refraction, calculated by the Gladstone— 
Dale formula, is 62-676 and 63-066 for a- and 6-glucose, respectively, 
in 10% solution and 62-532 and 62-923 for infinitely dilute solution ; 
these values are for the sodium D line. H. W. 


Theory of Constitutive Colour. E. Zrnti and A. RaacH 
(Ber., 1924, 57, [B], 1739—1744).—The colour of compounds has 
been attributed to the vibration of atoms or the oscillatory change 
in valency within the molecule of constitutively coloured substances. 
Attempts are described to examine this theory experimentally in 
the cases of the higher oxides of lead with the aid of radioactive 
indicators. If such oscillations occur in a compound containing 
inactive quadrivalent lead and induced active bivalent lead a regular 
distribution of the radioactive isotopes over all the lead atoms is to 
be expectéd. A preparation of lead sesquioxide with incited bivalent 
lead yields, after treatment with nitric acid, bi- and quadri-valent 
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lead of equal activity, but the experiment is regarded as incon- 
clusive since atomic exchange during the production or decom- 
position of the sesquioxide is not improbable. If, however, lead 
sesquioxide is obtained by the precipitation of a 3N-alkaline solution 
of inactive plumbate with a 3N-alkaline solution of radioactively 
incited plumbite and the precipitate, after being illuminated during 
3 hours, is dissolved in 12N-alkali hydroxide a solution is obtained 
from which barium hydroxide precipitates barium plumbate of such 
small activity that it can be attributed only to co-precipitated barium 
plumbite. An oscillatory exchange in the molecule, Pb,O,,3H,0, is 
therefore considered not to occur under the influence of light. 
H. W. 


Sensitising Action of Heat on Photographic Plates for the 
Infra-red. O. Masaxr (Jap. J. Phys., 1923, 2, 163—165).—The 
sensibility of the photographic plate increases with rise of temper- 
ature and reaches a maximum at 105°. W. E. G. 


Spectral Characteristics of Test Solutions used in Hetero- 
chromatic Photometry. K. S. Grisson (J. Opt. Soc. Amer., 
1924, 9, 113—-121).—The integrated light transmissions of solutions 
of potassium dichromate (72 g. per litre) and of copper sulphate 
(57 g. of CuSO,;5H,O per litre) have been found to be equal 
within 1%. These solutions may be used in work involving visual 
photometry of sources emitting different wave-lengths, to eliminate 
personal errors of observation. 


Ionisation Potentials of Hydrogen as Interpreted by 
Positive-ray Analysis. T. R. Hocnzss and E. G. Lunn (Proc. 
Nat. Acad. Sci., 1924, 10, 398—405).—The minimum potential 
necessary for the ionisation of hydrogen by the impact of electrons 
emitted by a hot tungsten filament has been determined. By observ- 
ing the combined effect of an electric and magnetic field, the ratio 
of the charge to the mass for each type of ion has been measured 
by a method similar to Dempster’s (Physical Rev., 1918, 11, 316). 
Three different types have been obtained, H+, H,+, and H,*; but 
since the ionisation potentials for H+ and H,* are practically 
identical, namely 16-6 volts, it seems probable that H,* is formed 
by the combination of H+ and H,. The ionisation potential for 
the formation of H,*+ is 15-7 volts. The results obtained are in 
agreement with those of Olsen and Glockler (A., 1923, arg . 


Ionising Potentials of Multiatomic Gases. C. A. Mackay 
(Physical Rev., 1924, 24, 319—329).—Ionising potentials were 
measured by accelerating photo-electrons from a nickel target 
through a gauze and collecting positive ions from the ionisation 
chamber on a fine platinum wire electrode. The following results, 
in volts, were obtained: helium, 24:5; hydrogen, 15-8; nitrogen, 
16-3; oxygen, 12-5, 16:1; hydrogen chloride, 13-8; hydrogen 
bromide, 13-2; hydrogen iodide, 12-8; water, 13-2; ammonia, 
11-1; chlorine, 13-2; bromine, 12-8; iodine, 10-0; nitric oxide, 
9-4; carbon dioxide, 14:3; carbon monoxide, 14-1, 15-6 3 hydrogen 
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sulphide, 10-4. The results of thermochemical considerations 
are inconsistent with the view that the first ionisation involves 
molecular dissociation, certain consistencies being regarded as 
fortuitous. A. A. E 


Stages in the Development of the Iodine Spectrum and 
Related Critical Potentials. F. L. Monuer and P. D. Foore 
(Physical Rev., 1923, 24, 382)—In undissociated vapour below 
10 volts there are apparently two stages in the excitation of the 
band spectrum, whilst above 10 volts both line and band spectra 
are obtained. Above 21 volts a second line spectrum appears. 
Dissociated vapour emits only pure line spectra. Critical radiation 
potentials are 10-5, 21, and 52 volts; ionisation was observed at 
10-5 volts, but no increase at 21 volts. A. A. E. 


The Striated Discharge in Mercury Vapour. W. H. 
McCurpy (Phil. Mag., 1924, [vi], 48, 898—917).—The striations 
which occur in the positive column of the discharge in a monatomic 
gas under low pressure are due to the presence of impurities; also 
the current in the positive column of the discharge is due to the 
motion of electrons under the influence of the electric field, whilst 
that in the Faraday dark space and the negative glow is due to the 
diffusion of the electrons and positive ions produced in the negative 
glow by fast electrons from the Crookes dark space. C. W. B. 


Disappearance of Gas in the Electric Discharge. REsEaRCH 
StaFF OF THE GENERAL Exvectric Company, Lonpon (N. R. 
CaMPBELL and E. G. New) (Phil. Mag., 1924, [vi], 48, 553—580).— 
An attempt has been made to find a relation between the rate of 
absorption of gas in a discharge tube and the rate of ionisation of 
its molecules. The results are complicated by the existence of 
other modes of absorption and evolution of gas, which are indepen- 
dent of ionisation. In nitrogen, and in carbon monoxide, the 
rate of absorption is proportional to the rate of ionisation, and nearly 
independent of the gas pressure, and of the voltage applied, shape 
of electrodes, etc. It depends greatly on the condition, but not 
on the material, of the walls of the tube. In argon and in hydrogen, 
the relation between absorption and ionisation, if existent, is ob- 
scured by other effects. All existing theories of the mechanism 
of the absorption are open to grave objections. The experiments 
were carried out in triode tubes of about 150 c.c. capacity, the 
potential drop being 50—350 volts, and the initial gas pressure 
0-001 mm. S. B. 


Absorption of Hydrogen in Potassium Vapour Arcs. R.D. 
Rusk (Physical Rev., 1923, 21, 720).—Potassium was made the 
anode of a two-electrode tube, and ionisation currents were obtained 
between a coated filament and the anode, through potassium vapour 
and hydrogen, absorption being obtained with currents of a few 
milliampéres. Absorption appears to set in at a potential corre- 
sponding with a particular type of ionisation of the hydrogen. 

A. A. E. 
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Electron Emission from Tungsten, Thorium, Molybdenum, 
and Tantalum. S. DusHman, H. N. Rows, and C. A. Kipner 
(Physical Rev., 1923, 21, 207—208).—Suitably corrected emission 
data gave results in satisfactory agreement with the equation : 
I[=60-2T7«%/? amps./em.? (cf. ibid., 1922, 20, 109). The emission 
at 2000° Abs. was: tungsten, 9-12x10; thoriated tungsten, 
9-55; molybdenum, 3-31 x 10; tantalum, 1-:95x10. The values 
are in agreement with those of Davisson and Germer (ibid., 1922, 
20, 300). A. A. E. 


Variation of the Thermionic Emission with Temperature 
and the Concentration of Free Electrons within Conductors. 
A. T. Waterman (Physical Rev., 1924, 24, 366—376).—The following 
free electron concentrations (x 10!" per c.c. at 0°) are incidentally 
obtained : sodium, 1-0; copper, 1-7; platinum, 1-5; silver, 1-4; 
lead, 1-1; bismuth, 1-0. Molybdenum disulphide, 1-310; cal- 
cium oxide, 2:3x10°. The values decrease with increase of tem- 
perature. A. A. E. 


Scattering of Electrons by Platinum and by Magnesium. 
C. Davisson and C. H. Kunzman (Physical Rev., 1923, 21, 385).— 
Up to 350 volts the electron scattering patterns for platinum are 
simple and similar in form to those required by the assumption 
of a nucleus surrounded by a single shell of electrons, but above 
350 volts the distribution breaks up into a series of lobes. Patterns 
were also obtained with magnesium deposited by vaporisation on 
the platinum target. The results indicate a concentration of 7 
or 8 electrons in the magnesium atom at a distance of about 1-5 x 10° 
cm. from its centre. A. A. E. 


Electrometer Method for Measuring Dielectric Constants 
of Liquids. A. P. Carman (Physical Rev., 1924, 24, 396—399). 
—A differential idiostatic electrometer is described for the measure- 
ment of dielectric constants of liquids. The dielectric constant 
of water at 25° for an alternating #.M.F. of 60 cycles is 78-07, a 
result which is in agreement with accepted values. A. A. E. 


Electric Moment of Gaseous Molecules of Hydrogen 
Halides. C. T. Zaun (Physical Rev., 1924, 24, 400—417).— 
Measurements by an improved heterodyne null method from the 
liquefaction point to 300° give results well represented by Debye’s 
equation, (e—1)v7’=AT-+-B, where v is the specific volume, T' the 
absolute temperature, A is for hydrogen chloride, 0-001040; hydro- 
gen bromide, 0-001212; hydrogen iodide, 0-001856; and B is 
0-895, 0-52, and 0-12 respectively. The electric moments of the 
molecules, in 108 c.g.s.u., are, respectively, 1-034, 0-788, and 
0-382. Incidentally, the following dielectric constants, (e—1) x 10°, 
were measured : air, 572; nitrogen, 581; hydrogen, 265; oxygen, 
518 (+0-5%) at 0° and 760 mm. Since the limit for the infra-red 
absorption data for hydrochloric acid is 6 times the value from 
the Debye classical theory and 13 times that from the Pauli quantum 


theory, it is not possible to decide between the two eames . 
A. A. E. 
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Electric Moments of Organic Molecules. C. P. Smyru (J. 
Amer. Chem. Soc., 1924, 46, 2151—2166).—The electric moments 
of the molecule of a substance calculated from the author’s formula 
(Phil. Mag., 1923, [vi], 45, 849 ; 1924, [vi], 47, 530) are always smaller 
than those deduced from a consideration of the hypothetical mole- 
cular structure. This is due to a shifting of charges caused by the 
attractive and repulsive forces within the molecule. The moments 
of the alcohols, ethers, aldehydes, and ketones are comparable 
with the moment of the water molecule, but ammonia and the 
amines have smaller moments than water because the electrons 
around the nitrogen nucleus are more easily displaced than those 
around the oxygen nucleus. The moments of analogous hydrogen 
and organic halides decrease in the order : chloride, bromide, iodide. 
Saturated hydrocarbons and hydrocarbons with double bonds 
have very small moments; the influence of the introduction of 
successive methyl groups is irregular. The effect on the moment of 
two groups in the same molecule is discussed in detail. 8S. K. T. 


Specific Inductive Capacity of Colloidal Solutions. J. 
Errera (Bull. Soc. chim. Belg., 1924, 33, 422—431, 4832—449) — 
The specific inductive capacity of vanadium pentoxide sols has been 
determined by a bridge method (cf. Joachim, A., 1920, ii, 465; 
King and Patrick, A., 1922, ii, 109). A freshly made solution, 
containing 31 parts of oxide per 1000, had a specific inductive 
capacity of 74-7, and this increased with age. A solution 5 years old, 
containing 14 parts per 1000, had a specific inductive capacity of 
400. The liquid remaining after ultrafiltration gave a value of 
82-9. After dilution the sol does not reach immediately a state 
of equilibrium, but a portion gradually passes into the molecular 
disperse state and, at the same time, diminution of the specific 
inductive capacity takes place. By increasing the intensity of the 
oscillating circuit used as a source of alternating current, and there- 
fore the strength of the electric field, the specific inductive capacity 
increases, whereas for water under the same conditions it remains 
constant. With rise of temperature the specific inductive capacity 
diminishes. 

The phenomena observed have the same origin as the optical 
anisotropy of vanadium pentoxide sols. The particles of the latter 
assume the form of small rods the longitudinal axis of which is 
coincident with the optical axis. Under the influence of an elec- 
tric field the particles are orientated so that the axis is parallel 
to the lines of force, and this effect opposes the Brownian movement, 
which, however, is again increased by rise of temperature. The 
appearance of optical anisotropy, and the accompanying increase 
in the specific inductive capacity indicate the first stage in the 
process of coagulation. The use of a metallic container appears to 
accelerate coagulation, possibly on account of contact potentials. 
Passage of an electric current ages the sol artificially. 

Vanadium pentoxide behaves exceptionally compared with other 
non-solvated sols, since the latter have, in general, a specific induc- 
tive capacity very little different from that of water. The explan- 
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ation given for the behaviour of vanadium pentoxide is supported 
by measurements made with varying frequencies of the alternating 
current. These show that, at high frequencies, the specific induc- 
tive capacity decreases to a little less than that of water. It increases, 
however, as the frequency diminishes, to a maximum value, and 
then decreases again because of the absorption of energy by the 
particles which begin to migrate under the action of the current. 
This behaviour may be attributed to the fact that, at high frequen- 
cies, there is no time for the field to exert its directive action on the 
colloidal particles before inversion takes place, and so Brownian 
movement has full play. The time required for the particles to 
respond to the field is approximately 10-7 sec. By comparison 
with the dielectric constants of electrolytic solutions of similar 
conductivity, it is shown that the conductance has no influence on 
the result. No interference is produced by placing the sol in an 
external field acting at right angles to the internal field. M. 8. B. 


e of Conductance of Selenium due to Electronic 
Bombardment. R. pr L. Kronic.—(See ii, 849.) 


Hall Effect in Silicon-Iron Alloys. T. C. Mackay (Physical 
Rev., 1923, 21, 720)—The increment in the Hall effect is approxi- 
mately proportional to the percentage of silicon up to about ‘ee: 

A. A. E. 


Hall Effect and Specific Resistance of Evaporated Films of 
Silver, Copper, and Iron. J.C. SrernBerc.—(See ii, 857.) @ 


Magnetism of Oxygen and the Molecule O,. G. N. Lewis 
(J. Amer. Chem. Soc., 1924, 46, 2027—-2032)—The magnetic sus- 
ceptibility of oxygen does not obey Curie’s law, but a quantitative 
explanation of the effect of temperature on its magnetic properties 
is possible if it is assumed that both O, and O, molecules exist. 
The molecule of O, is paramagnetic and obeys Curie’s law, whilst 
that of O, is not paramagnetic. The heat of dissociation is approxi- 
mately 128 calories per mol. of O,. At the temperature of liquid 
air, about one-half by weight is in the associated form, whilst at 
room temperature the associated fraction is only a few hundredths 
of 1%. The heat of dissociation is responsible for the diminution 
in the specific heat of liquid oxygen with rise of temperature. m 

W. H.-R. 


Barkhausen Effect [in Steel]. E. P. T. Tynpatxt (Physical 
Rev., 1924, 24, 439—451)—Experiments with steel containing 
4-2% Si support Barkhausen’s theory that magnetic materials 
magnetise discontinuously, but do not support the suggestion 
that each discontinuity is due to a single crystal. A. A. E. 


Magnetic Susceptibility of Helium, Neon, Argon, an 
Nitrogen. L. G. Hrcror.—(See ii, 854.) | 
Magnet Steel with Especial Reference to the Relation 


between the Carbon Content and Magnetic Properties. G. 
Hannack (Stahl u. Hisen., 1924, 44, 1237—1243)—The maximum 
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induction of tungsten steel falls linearly with increasing carbon 
content whilst the coercivity increases; these effects are much 
more marked in the case of chromium steel, but the curves showing 
the relations between carbon content and magnetic properties are 
not straight lines. [Cf. B., 1924, 946.] A. R. P. 


Thermal Conductivity of Bismuth in a Transverse 
Magnetic Field. F. A. Warp (Phil. Mag., 1924, [vi], 48, 971— 
977).—The average diminution of the thermal conductivity of 
bismuth is 3-22% in a transverse magnetic field of 5370 c.g.s. units, 
and of the erder 5% in a field of 6260 c.g.s. units. C. W. B. 


Separation of Isotopes. J. Kmnpauu (Physical Rev., 1923, 
21, 389—390:; cf. A., 1923, ii, 282)—The ionic migration and dis- 
charge potential methods are referred to; it is believed that the 
freezing-point method would be successful in an extreme case 
such as that of lithium. A. A. E. 


Possible Isotopes of the Elements. 8S. R. Coox (Physical 
Rev., 1923, 22, 203).—An application of general equations to ele- 
ments based on helium, the hydrogen molecule, and the hydrogen 
atom. 


Mass-spectra of Cadmium, Tellurium, and Bismuth. 
F. W. Astron (Nature, 1924, 114, 717)—Cadmium, examined by 
the use of an anode containing cadmium fluoride, has the isotopes 
lig, 112, 110, 113, 111, 116, in reasonably good agreement with 
the chemical atomic weight, 112-41. The group is remarkably 
similar to that of tin, a fact which may be significant in connexion 
with the relative stability of the nuclei of isotopes. The masses 
appear integral with that ofiodine. Tellurium gives lines at 126, 128, 
and 130, the intensities of the latter two being equal and double 
that of the first. It is probable that the mean atomic weight is 
greater than 128; the element is unique in that all its mass numbers 
probably form members of isobaric pairs. Bismuth is a simple 


element of mass number 209. A. A. E. 
Structure of Silver. H. Corzins (Chem. News, 1924, 129, 
222—223 ).—Speculative. A. R. P. 


Structure of Antimony. H. Cozins (Chem. News, 1924, 129, 
267—269).—Speculative. A. A. E. 


Radioactivity of Basalts and other Rocks. J. H. J. Poors 
and J. Joty (Phil. Mag., 1924, [vi], 48, 819—832).—Values are 
given for the radium and thorium contents of more than one hundred 
basic, ultra-basic, intermediate, and acid rocks from widely different 
localities. C. W. B. 


Complexity of the Elements. II. A.S. Russexz (Phil. Mag., 
1924, [vi], 48, 365—378).—The complexity of the elements of even 
atomic number between selenium and lead has been investigated 
with the help of the postulates developed in a previous paper (this 
vol., ii, 445). It is suggested that relations, of the same type 
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as Fajans’ «- and 8. ray rules, exist between the mass number and 
life period of isotopes, both for radioactive and ordinary elements. - 
For elements of odd atomic number the isotope of lowest mass 
number has the longest period. The relations suggested for ele- 
ments of even atomic number are more complex, and less definite. 
Predictions are attempted of the isotopes of elements not yet 
examined in the mass spectrograph. S. B. 


Need for Redetermination of the Atomic Weights of 
Uranium, Thorium, and Radium. A. S. Russexii (Nature, 
1924, 114, 717—718).—The assumption of the existence of an isotope 
of uranium of mass greater than that of uranium does not account 
for the discrepancy between the calculated and experimental 
values of the atomic weight of uranium. It seems likely that 
in the transformations between uranium-J and radium-’ a 
mass of 0-11 is gradually lost in addition to the mass of the 8 «- 
particles expelled, giving a mass for radium of 0-14 greater than the 
experimental value. There is a prima facie case for the redeter- 
mination of the atomic weights of uranium, thorium, and — 

A. A. E. 


Distribution of the Active Deposit of Radium in Helium 
and Argon in an Electric Field. G. H. Brices (J. Proc. Roy. 
Soc. N.S. Wales, 1923, 57, 249—255).—A continuation of previous 
work (cf. Phil. Mag., 1921, 41, 367) on the distribution of the active 
deposit of radium and thorium in electric fields in various gases 
(e.g., air, carbon dioxide, nitrous oxide, methane, acetylene, ammonia, 
ethylene, hydrogen sulphide). In helium and argon, as in all 
other gases investigated, negative particles are not present in suffi- 
cient numbers to be detected. The value of (c—d)/(c+d), where 
c and d are the cathode and anode deposits after a long exposure 
to the gas mixed with radium emanation in a parallel plate vessel, 
is 0-964 for helium and 0-755 for argon, and is independent of the 
voltage from 400 to 5000 volts and 400 to 8000 volts respectively. 
The fractions of radium-A and radium-B initially positively charged 
are 0-936—0-939 and 0-964—1-0 respectively in helium and 0-618 
and 0-818 respectively in argon. W. T. K. B. 


of «a-Particles in Rare Gases. L.F. Bates (Proc. Roy. 
Soc., 1924, A, 106, 622—632).—The ranges of «-rays, from sources 
of thorium-B and -C, in helium, neon, argon, krypton, and xenon 
were determined by a scintillation method. The stopping power 
of helium, compared with that of air as unity, is 0-1757 for «-rays 
having a range of 4-29 cm. in air. The stopping powers of neon, 
argon, krypton, and xenon are 0-586, 0-930, 1-330, and 1-804, 
respectively, for a-rays having a range of 4:15 cm. in air. From 
a comparison of the observed stopping powers and those calculated 
by Fowler’s method (Proc. Camb. Phil. Soc., 1923, 21, 521) the 
deduction is made that Henderson’s theory (Phil. Mag., 1922, 
44, 680), on which Fowler’s method is based, accounts for only 
about 75% of the energy loss suffered by «-rays on passing through 
the several gases. L. F. G. 
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Collision of «-Particles with Light Atoms. M. Axryama 
(Jap. J. Phys., 1923, 2, 279—286).—If the conservation of momen- 
tum holds good the track of the «-particle before and after impact 
and that of the recoil atom will lie in one plane, but anomalous 
cases are observed in which this apparently is not the case. Other 
anomalies are considered and the possibility that very hard y-rays 
are produced at collision is tentatively discussed. L. J. H. 


Recoil of Radioactive Atoms. M. Axtyama (Jap. J. Phys., 
1923, 2, 287—289; cf. preceding abstract)—On disintegration of 
actinium-A and -B the tracks of the recoil atom and expelled «- 
particle are not always exactly opposite on the same straight line. 
The maximum deviation recorded is 15°, and 22 out of 82 observa- 
tions show deviations of more than 8°. 


Origin and Nature of Long-range Particles from Radium-C. 
E. Rurserrorp and J. Cuapwick (Phil. Mag., 1924, [vi], 48, 
509—526).—In previous experiments (A., 1919, ii, 260) on the 
passage of «-particles from radium-C (range 7 cm.) through nitrogen 
and oxygen, particles of range 9 cm. were observed, which produced 
scintillations brighter than those due to hydrogen nuclei. 

It is now shown that the appearance of these particles is inde- 
pendent of the nature of the gas in their path, and that they originate 
in the radium-C. Magnetic deflection methods prove that they 
are a-particles. They are ascribed to a previously unknown mode 


of disintegration of radium-C. Similar conclusions are reached 
regarding a small number of particles which have been detected, 
of range 11-2 cm. The observation of Bates and Rogers (this 
vol., ii, 84) of particles of range 13-3 cm. is not supported. 
8. B. 


The Double Bond. W. H. Caroruers (J. Amer. Chem. Soc., 
1924, 46, 2226—2236). i i 
that dissociation may occur at non-polar linkings, producing parts 
more or less polar and reactive, is developed in conjunction with the 
octet theory to account for the reactions of the double bond. In 
compounds containing a double bond, dynamic equilibrium is 
assumed to exist between an inactive form and an active form. In 
the former the double bond is represented by two typical non-polar 
unions, whilst in the latter, dissociation of one of the bonds has 
occurred, leaving one atom with only six electrons. The amount 
of the active form present is always small and is determined by the 
nature of the compound (that is, by the effective nuclear charges 
of the two atoms) and varies with the temperature, concentration, 
etc. On dissociation, the atom having the higher effective nuclear 
charge retains the extra electron; the result is the same when the 
- doubly linked atoms are attached to other atoms or groups, the 
additional electron being retained by the atom carrying the groups 
with the higher nuclear charge. These assumptions, in combination 
with the octet theory, are used to interpret addition, selective 
addition, conjugation and 1: 4-addition, Markovnikov’s rule, 
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reduction, catalytic hydrogenation, promotor action, and other 
reactions of the double bond. Esterification is discussed on the 
same theory. The double bond, although usually polar, is not 
necessarily so, and its reactivity is not chiefly due to polarity (cf. 
Lowry, T., 1923, 123, 822; Noyes, this vol., ii, 102). R. B. 


X-Ray Absorption Coefficients of Cobalt and Nickel. F.K. 
RicuTMYeEr and F. W. Warsurton (Physical Rev., 1923, 21, 721).— 
The X-ray mass absorption coefficients (u/p) for cobalt and nickel, 
respectively, are 124\3+-0-17 and 144\3+0-20. The constant K 
in the equation p/p=—K)3-+-a/p is therefore a function, not of the 
atomic weight, but of the atomic number. A. A. E. 


Effect of Canal-rays on Crystals. W. Frerrxnecut (Helv. 
Chim. Acia, 1924, 7, 825—842; ef. A., 1908, ii, 1007; 1909, 
ii, 718).—Microscopical observations were made of the surface 
changes of cathodes under the influence of impinging positive 
rays. The gas used in the bulb was generally argon at 0-05—0-15 
mm. pressure; when hydrogen is substituted, the effects are the 
same, although not so marked. The P.D. across the discharge bulb 
varied between 1000 and 2500 volts, giving a current of about 
0-35 ma. The metals and alloys were all polished before examina- 
tion. The rate of removal of atom-layers by positive rays depends 
on the crystallographic situation of the face attacked and on the 
density of packing of the atoms. The rate of ejection of dtoms 
will be greater as the thickness of the “ inner transitional layer ” 
(cf. A., 1920, ii, 295) increases. For silver and copper, the action 
of the rays varies according as the metal is recrystallised before 
exposure or the solidified regulus used directly. In the latter case, 
a short exposure reveals the crystalline structure. Projections are 
formed on the surface which consist of pulverised metal thrown 
back on the cathode. When the recrystallised metal is given a 
long exposure, cavities are produced, which resemble the “ etching 
figures’ produced by the attack of liquid solvents. The more 
complete the recrystallisation, the more easily are the cavities 
developed. The action on silver-copper alloys depends on the 
composition. When silver is in excess, the eutectic comes into 
prominence, for copper is less easily pulverised than silver, of which, 
in this case, the primary crystals consist. When copper is in excess, 
the arborescent primary crystals of copper become se 


Crystal Structure of Benzene. J. K. Morse (Physical Rev., 
1923, 22, 525; cf. A., 1923, i, 1189).—Plane spacings calculated 
by Hull’s method for the centred orthorhombic lattice of benzene 
agree with Broomé’s results for the lattice constants a, : b, :¢,= 
5-809 : 6-884: 6-186 in A. The means of the adjacent angles for 
two pairs of lines are 21°21-5’ and 23°39-5’, respectively. The 
scattering angles for liquid benzene for the K, and K, radiation 
of iron are 21°21’ and 23°39’; hence these regions are identified 
with the liquid. A. A. E. 


ii. 816 ABSTRACTS OF CHEMICAL PAPERS. 


Diffraction of X-Rays in Liquids, Fluid Crystals, and 
Amorphous Solids. C. V. Raman and K. R. RAMANATHAN 
(Proc. Indian Assoc. Cultiv. Sci., 1923, 8, 127—162).—The diffrac- 
tion haloes photographically observed when monochromatic X- 
radiation passes through a film of liquid are explained by considering 
the positions of the molecules to possess a certain degree of regu- 
larity. X-Ray diffraction haloes for liquid mixtures, anisotropic 
liquids, and amorphous solids are also dealt with. 

CuEmicaL ABSTRACTS. 


Scattering of X-Rays by Liquid Benzene, Mesitylene, and 
Octane, and by Diamond Splints. C. W. Hew.err (Physical 
Rev., 1923, 21, 477).—The scattering curve for octane shows three 
maxima due respectively to general radiation, and the first and 
second order reflection for the K-radiation of molybdenum. Benzene 
and mesitylene curves show the general radiation, but it is not 
resolved from the K-radiation. Mesitylene shows two maxima 
for the K-radiation, giving spacings for the atomic planes of 6-2 A. 
and 4-1 A. Small differences were observed in the curves for dia-. 
mond splints at ordinary temperatures and at 300°. A. A. E. 


Atomic Structure according to Bohr and Isomorpho- 
genism of Metals of the Rare Earths with those of the Calcium 
Group. F. Zampontni (Aiti R. Accad. Lincei, 1924, [v], 33, ii, 
16—20).—Bohr’s conception of the structure of the atoms of 
different elements serves to explain the peculiar chemical behaviour 
of the rare-earth metals. As with the alkaline-earth metals, the 
external envelope of a rare-earth metal contains only two electrons. 
The tervalent character of yttrium and of the elements from 
lanthanum to lutecium is determined by the fact that the adjacent 
internal orbit comprises, in addition to the two groups, each of 
four electrons, found with calcium and its analogues, also an 
isolated electron, which is able to act as a valency electron. The 
tervalency of these metals cannot, however, be as pronounced as 
that of aluminium, gallium, indium, thallium, etc., which have 
three valency electrons in the outermost sphere. Thus, alums are 
formed by aluminium and the other typically tervalent elements 
but not by the rare-earth metals. That thallium is able to replace 
part of the aluminium of alums is due to the presence of three 
valency electrons in the outermost envelope. The limited character 
of the isomorphogenism between the rare-earth metals and those 
of the aluminium group is indicated also by the compositions of 
various minerals. The structure given by Bohr furnishes likewise 
a satisfactory interpretation of the behaviour of thorium. 

The above considerations are in complete accord with the com- 


positions of the gases resulting from the action of water on the 
carbides of the different metals. Thus, the carbides of cerium, 
lanthanum, praseodymium, and samarium yield gases containing 
from 67:19 to 72-16% of acetylenic hydrocarbons, and hence 
resemble calcium carbide, whereas of the gas obtained from thorium 
carbide only 15-16 to 15-22% consists of acetylenes. TT. H. P. 
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Carbon Atom in Crystalline Structure. (Sir) W. H. Brace 
(J. Franklin Inst., 1924, 198, 615—625).—An address delivered 
at the University of Pennsylvania reviewing the present position. 

W. E. G. 


Crystal Structure of Aluminium Carbide, determined 
without the use of X-Rays. M. L. Huceerns (Physical Rev., 
1923, 21, 716)—A knowledge of the general tendencies operative 
in crystal formation, determined from a study of the positions of 
valency electrons in crystals of known atomic arrangement, of the 
empirical formulze, number of valency electrons, the crystal sym- 
metry, and sometimes other crystallographic data, is sufficient to 
determine the most probable structure of many crystals. From 
the fact that it forms yellow, rhombohedral crystals, d 2-36, and 
is stable in a vacuum up to 1400°, aluminium carbide, Al Cas is 
considered to have each aluminium atom surrounded by 3 3 carbon 
atoms and each carbon by 4 aluminium atoms, all at tetrahedron 
corners. The average aluminium-—carbon distance is 2-02 A. It 
is predicted that c/a will be about 1-225, and that the (0001) faces 
will be found to be polar. A. A. E. 


Crystal Structure of the Rhombohedral Forms of Selenium 
and Tellurium. A. J. Brapiey (Phil. Mag., 1924, [vi], 48, 
477—496).—The structures of selenium and tellurium crystals have 
been determined by the X-ray “ powder ’”’ method. They may be 
regarded as simple rhombohedral structures with interaxial angles 


of almost 90°, in which each atom is slightly displaced towards two 
of the six adjacent atoms. The resulting structure is a threefold 
spiral, composed of three interpenetrating simple triangular lattices. 
The crystal structures of elements of groups IV, V, and VI differ 
from group to group in virtue of the difference in negative valency, 
which regulates the direction of displacement from the simple 
cubic structure. S. B. 


Structure of the Isomorphous Ammonium Zirconium 
and Ammonium Hafnium Fluorides. O. and H. Marx 
(Z. Physik, 1924, 27, 89—101).—The isomorphous ammonium 
zirconium and ammonium hafnium fluorides, (N H,),MF,, cerystallise 
in the cubic system; four molecules are contained in‘ the crystal 
unit, the side of which is 9-35 A. for the former and 9-40 A. for the 
latter. The spacing is of the O} type with three parameters, the 
four metal atoms and four of the fluorine atoms showing a Dgg 
symmetry, the twelve nitrogen atoms a C,, symmetry, and the 
remaining twenty-four fluorine atoms a C, symmetry. From the 
density of the impure hafnium salt (containing 15% of the zirconium 
salt) the atomic weight of this metal is found to be 179-+-5-4. 


Crystal Structure and Absorption Spectra. The Cobaltous 
Compounds. R. Huu and O. R. Hower (Phil. Mag., 1924, 
[vi], 48, 833—847).—By examining and comparing the absorption 
spectra of solutions with those of solid compounds of known 
crystalline structure, the nature of the association of the atoms in 
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solution can be elucidated. Examination of the structure of 
magnesium oxide shows that the magnesium is surrounded by six 
oxygen atoms. Cobalt pink, in which cobalt replaces magnesium, 
has an absorption spectrum comparable with the absorption spectra 
of the solutions of cobalt chloride, sulphate, or nitrate, the latter 
being among themselves almost identical. It is concluded that the 
cobalt ion in these solutions is surrounded by six water molecules. 
Similarly, spinel is shown to contain the magnesium atom sur- 
rounded by four oxygen atoms; cobalt spinel is blue and has an 
absorption spectrum to which those of the many cobalt pigments 
examined closely approximate. Moreover, solutions of cobalt 
thiocyanate in ether, and cobalt oxide in potassium hydroxide, are 
blue, and their absorption spectra are similar. It is concluded that 
the cobalt atom in the solid blue compounds is associated with four 
other atoms or groups. The same arrangement accounts for the 
colour of the blue solutions. Constitutions are given to the well- 
known cobaltous pigments. C. W. B. 


Deformation of Tungsten Single Crystals under Tensile 
Stress. Resrearcu STarr oF THE GENERAL ELEctrRIc Co., Lrp. 
(F. S. Goucnerr) (Phil. Mag., 1924, [vi], 48, 800—819).—A com- 
bined X-ray and microscopical study is made of the deformed 
crystals—in particular the fractured crystals—which are produced 
by the extension and fracture of fine tungsten wires composed of 
crystals, many of which occupy locally the complete volume of the 
wire. The deformation may be accounted for in all cases by slip 
on the (112) planes and in the [111] direction, with the single excep- 
tion of a crystal subject to special constraints which slipped as well 
on the (100) planes and in the [100] direction. The results are in 
accord with the direction of easiest slip in the case of single crystals 
of metals involving other types of lattice. . W. B. 


Some Properties of Single Metal Crystals. P. W. Bripc- 
MAN (Proc. Nat. Acad. Sci., 1924, 10, 411—415).—A preliminary 
note. The elasticities, linear compressibilities, thermal expansions, 
and electrical resistances, in various directions, of single crystals 
of antimony, bismuth, cadmium, tellurium, tin, zinc, and (in part) 
tungsten, are recorded and discussed. Two new polymorphic 
forms of cadmium, produced by pressure, are noted. W.A.S5S. 


Crystalline Structure of Calcium Oxide, Sulphide, and 
Selenide. W. P. Davey.—(See ii, 858.) 


Crystalline Structure of Barium and Strontium Selenides. 
M. K. Sitarrery.—(See ii, 859.) 


Crystal Structures of some Sulphides, Selenides, and 
Tellurides. M. L. Huaains.—(See ii, 849.) 


Crystal Structure of ‘‘ Metallic '' Selenium and Tellurium. 
M. K. Siarrery.—(See ii, 849.) 


Crystal Structure of Hard Steel. K. He1npLHorer.—(See 
ii, 863.) 


a 
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Course of Recrystallisation of Silver. G. GiockErR and E. 
Kavupp.—(See ii, 857.) 


Crystallographic Identity of the Two Forms of Mercuric 
Oxide. G. R. Levi.—(See ii, 860.) 
ae Lattice of Manganous Oxide. G. R. Levi.—(See ii, 

2.) 

Crystal Structure of Manganese Dioxide. A. Sr. Jonyn.— 
(See ii, 862.) 

Crystal Structures of some Tetragonal Crystals. M. L. 
Hvuaeains.—(See ii, 866.) 


Crystal Structures of Alumina, Ferric Oxide, and Chromic 
Oxide. W. P. Davey.—(See ii, 861.) 


Crystal Structure of Iron-Nickel Alloys. L.W. McKernan. 
—(See ii, 863.) 


Crystal Structure and Density of Cuprous Selenide and 
Zinc Selenide. W. P. Davey.—(See ii, 860.) 


Internal Structure of Crystallised Carbon and of Benzene. 
J. BeckENKAMP.—(See ii, 754.) 


Structure of ‘‘Black Diamonds '’ [Carbonado]. W. Gsr- 


LACH.—(See ii, 753.) 


Crystal Structure of Calcium Hydroxide. G. R. Levir.— 
(See ii, 757.) 


Crystalline Lattices of the Rhombohedral Carbonates of 
Bivalent Metals. G.R. Levi and A. Fzrrart.—(See ii, 760.) 


Critical Densities of Salts. R. Lorenz and W. Herz.—(See ii, 
755.) 


Study of Secondary Valency [Tri-iodides] by X-Rays. G.L. 
CLaRkK and W. Duanz.—(See ii, 855.) 


Atomic Radii. M. L. Huaerns (Physical Rev., 1923, 21, 
205—206).—The following atomic radii (distance from nucleus to 
valency electron-pair) have been computed (in A.): beryllium, 
1:00; carbon, 0-77; oxygen, 0-65; magnesium, 1-29; silicon, 1-17; 
sulphur, 1-04; chlorine, 0-96; manganese (bivalent), 1-39; iron 
(bivalent), 1-23; copper (univalent), 1-42; zinc, 1-31; germanium, 
1-22; selenium, 1-12; bromine, 1-10; silver, 1-60; cadmium, 1-49; 
tin, 1-40; tellurium, 1-23; iodine, 1-22; and the conditions under 
which they are strictly comparable are specified. The correctness 
of the above values is dependent on the value assumed for sulphur 
surrounded by four positive bivalent elements. The radius of the 
hydrogen atom in ice is 0-73 A.; in the centred cubic forms of 
ammonium chloride and bromide, the hydrogen diameter is 1-67 A. 
and 1-64 A., respectively. A. A. E. 


ii. 820 ABSTRACTS OF CHEMICAL PAPERS, 


Determination of Molecular Diameters from Surface 
Tension Measurements. S. MoxrovusHin (Phil. Mag., 1924, 
[vi], 48, 765—768)—The molecular diameter is expressed as a 
function of the surface energy: d=WVJ(L—RT)/(rNo), where 
L=latent heat of vaporisation per mole. Values of dx 10® quoted 
in the paper, viz., nitrogen, 4-94, hydrogen, 4-48, oxygen, 4-6, 
water, 5-12, chlorine, 5-24, bromine, 5-82, are hence independent 
of any determination of the mean free path. Cw. &. 


Polymorphic Transformation Energies. A. Harz (Phil. 
Mag., 1924, [vi], 48, 412—421)—The heats of the polymorphic 
transformations of several salts have been determined by a cooling 
curve method. The values obtained are, in kg.-cals. per g.- 
mol. : potassium sulphate (569°), 2-57; potassium chromate (664°), 
2-45; lead sulphate (866°), 4-06; lithium sulphate (566° and 569°), 
6-77 and 6-96; sodium molybdate (440°), 14-60; sodium tungstate 
(579°), 9-51. It was found that, except with sodium molybdate, 
the heat of transformation could be obtained equally well either 
from a cooling or a heating curve. Sodium molybdate, however, 
required 24 hours to recover its normal state after heating. S. BR. 


Dependence on Pressure of the Adiabatic Cooling of some 
Organic Substances. N. A. Pusuin and E. V. GREBEN- 
SHCHIKOV (J. Chem. Soc., 1924, 125, 2043—2048).—The changes of 
temperature produced by the adiabatic expansion or compression 
of phenol, p-toluidine, benzene, urethane, ethyl alcohol, glycerol, 
and castor oil in the liquid state have been determined by the 
method described previously (T., 1923, 123, 2717). The coefficient 
dt/dp decreases with increasing pressure. At 64-4° and under a 
pressure of 2250 kg./em.*, phenol passes into a denser modification, 
dt/dp becoming almost zero at this pressure. Mixtures of benzene 
with urethane and of phenol with p-toluidine have also been 
examined; with the latter mixtures the formation of a phenoxide 
of p-toluidine is indicated. 8S. K. T. 


Determination of Heat Content of Some Condensed Gases. 
A. Evcken and E. Karwar (Z. physikal. Chem., 1924, 112, 467— 
485).—The molecular heats of a number of gases, in the solid and 
liquid states, have been determined, by means of the vacuum 
calorimeter, between 25° Abs. and a temperature approaching the 
boiling point. Transition temperatures (tr.) and melting points 
are indicated by sudden changes in the variation of molecular 
heat with temperature, and are as follows in absolute temperatures : 
hydrogen chloride, tr. 98-°75°, m. p. 159°; hydrogen bromide, 
tr. 90° and 118°, m. p. 187-0°; hydrogen iodide, tr. 72° and 124°, 
m. p. 220°; nitric oxide, m. p. 110°; chlorine, m. p. 170-8° ; ammonia, 
m. p. 195-5°; methane, m. p. 90-5°. The heats of transition and 
fusion at these temperatures have also been measured. The values 
of C, at low temperatures have been employed to calculate, from 
Debye’s equation, the characteristic temperature 6,, for hydro- 
gen chloride and bromide, nitric oxide, and ammonia. Values 
have also been given for K calculated from Lindemann’s melting- 
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point formula 6,,=—KVT7',/MV,,%, where T, is the melting point. 
For gases, the constant K is about 180. K may therefore be used 
to determine 6,, when C, is not known at a low enough temperature 
to admit of the application of Debye’s formula. With the help 
of the latter, extrapolation values of Cp, at temperatures down to 
10° Abs., have been calculated for the gases under consideration. 
Values of the total heat content J=",\C,d7' at 10° intervals, and 
of the double integral 7)\d7'/T? .7,\C,dT'=¢ are also tabulated. 
M. S. B. 


Method of Measuring Specific Heats of Metals at High 
Temperatures. K. K. Smiru and L. I. (Proc. 
Nat. Acad. Sci., 1924, 10, 386—388).—Improvements have been 
made in the method previously devised (Smith and Bigler, Physical 
Rev., 1922, 19, 268) of determining specific heat by measurements 
of the thermionic emission from an incandescent filament. The 
mean of a number of determinations of the specific heat of tungsten, 
at temperatures between 2375° and 2475° Abs., is 0-045 (atomic 
heat=8-3), which is in agreement with the results obtained by 
Worthing (ibid., 1918, 12, 199) and Gaehr (ibid., 396) by different 
methods. . M. S. B. 


Heat of Combustion of Natural and ‘‘ Sulphuric Acid "’ 
Caoutchouc. F. Kirrcunor and O. MatuLtKe.—(See i, 1213.) 


Heat of Combustion of Glycogen. W. K. SiaterR.—(See i, 


1047.) 


Specific and Latent Heats of Iron and Steel. A. MartocK.— 
(See ii, 764.) 


Joule-Thomson Effect for Helium. J.H. Prerry (J. Physical 
Chem., 1924, 28, 1108—1112).—A mathematical paper, in which 
the equation of state derived by Keyes, P=RT/(V+6)—A(V+1)?, 
is applied to helium for 7’=50° to 375° and for pressures up to 105 
atm. Good agreement is obtained between observed and calculated 
values. The Joule—Kelvin coefficient is calculated for pressures of 
1, 5, 25, 50, and 100 atmospheres. The inversion temperature at 
atmospheric pressure is slightly below 100° Abs., and decreases 
with increase of pressure. L. L. B. 


Joule-Thomson Effect in Carbon Dioxide. E. 8. BuRNETT 
(Physical Rev., 1923, 24, 372).—Curves have been obtained from 
which the Joule-Thomson effect and other thermal quantities can 
be derived for carbon dioxide for pressures from 0 to 100 atm., 
and for temperatures between —54° and 120°. A. A. E. 


Vapour Pressure of Solid Carbon. J. J. Van Laar (Rec. 
trav. chim., 1924, 43, 598—599; cf. A., 1921, ii, 17).—By experi- 
ment Wertenstein and Jedrzejewski (A., 1923, ii, 632) have found 
the equation of the sublimation curve of carbon to be: logs 9Patm.= 
—47000/7+-9-3. This is almost identical with the theoretical 
equation of Van Laar: log, Patm.=—47120/7+9-4. W. E. E. 
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Vapour Pressure of Solid Hydrogen Chloride, Methane, 
and Ammonia. E. Karwar (Z. physikal. Chem., 1924, 112, 
486—490).—Determinations of the vapour pressures at different 
temperatures of solid hydrogen chloride, methane, and ammonia 
have been made, and equations given which represent very 
accurately the experimental results. The melting points calou- 
lated from the vapour-pressure equations are in good agreement 
with the experimental values, as also are the heats of fusion (cf. 
ii, 820). M. S. B. 


Vapour-pressure Curves for Systems containing Alcohol, 
Ether, and Water. E. A. Loupzr, T. R. Briags, and A. W. 
BrowneE.—(See i, 1157.) 


Liquefaction of Gaseous Binary Systems: Sulphur 
Dioxide and Ethane. W. Munp and P. Hurrent (Bull. Soc. 
chim. Belg., 1924, 33, 401—420).—Measurements were made of the 
variation in volume with pressure of three mixtures of sulphur 
dioxide and ethane; dv/dp is smaller in value for two-phase 
systems than for the homogeneous liquids at temperatures above 
87°, in agreement with the conclusions of Kuenen (Z. physikal. 
Chem., 1902, 41, 43). W. E. G. 


Saturation Relations in Mixtures of Sucrose, Dextrose, 
and Levulose. R.F. Jackson and C. G. Suspez.—(See i, 1168.) 


Solubility of Iodine in Chlorinated Hydrocarbons of the 
Aliphatic Group. B. M. Marcoscuzs, W. Hinnmr, and L. 
FrizDMANN.—(See ii, 749.) 


Influence of Nitric Acid on the Solubility of Nitrates in 
Water. A. A. Kasancev.—(See ii, 755.) 


Solubility of Magnesium Carbonate in Water containing 
Carbon Dioxide under High Pressure. O. HarHne..—(See ii, 
759.) 


Solubility of Strontium, Barium, and MHeavy-metal 
Carbonates in Water under High Pressure of Carbon Dioxide. 
O. Harnne..—(See ii, 758.) 


Solubility of Silver Chloride. R. Lorenz and E. Brre- 
HEIMER.—(See ii, 757.) 


Coefficients of Diffusion of certain Alkali Salt Vapours 
in the Bunsen Flame. G. E. Davis (Physical Rev., 1924, 24, 
383—395).—When a bead of salt is held in the non-luminous flame, 
a luminous streak, having a fairly well-defined boundary, is observed. 
The coefficient of diffusion, K, is given by K=4}rv(dx/dr—1), where 
r is the radial distance from the bead to a point on the boundary, 
x is the vertical distance, and v the velocity of the flame gases, 
the last-named being determined by means of intermittent pufis 
cf salt spray. Values of K (+10%) for lithium chloride, 12-4; 
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lithium sulphate, 9-7; sodium chloride, 19-0; sodium sulphate, 
16-4; potassium sulphate, 11-1; rubidium sulphate, 11-7; caesium 
sulphate, 8-4, are not in good agreement with those obtained by 
Wilson (A., 1912, ii, 744). Except for lithium salts, the value 
increases approximately in the inverse ratio of the square root of the 
.atomic weight of the metal, and varies in a corresponding manner 
with the molecular weight. If the metallic atoms of the vapour 
are the source of luminosity, the results suggest that these are 
free during part of the time only. A. A. 


Kinetic Theory of Viscosity, Conduction, and Diffusion. 
S. Cuapman and W. Hatnswortu (Phil. Mag., 1924, [vi], 48, 
593—607).—Pidduck (Proc. Roy. Soc., 1922, A, 101, 101) has based 
a kinetic treatment of the viscosity etc. of gases composed of mole- 
cules with rotational as well as translatory energy on the assumption 
that the molecules are rigid elastic spheres, with perfectly rough 
surfaces. In the present paper the same properties are treated, 
allowing also for the varying closeness of approach of the molecules, 
according to the velocity of collision. Formule and tables are 
given for various quantities connected with thermal diffusion in a 
monatomic gas. 8. B. 


Density of Carbon. H. C. Howarp and G. A. Huxert (J. 
Physical Chem., 1924, 28, 1082—1095).—The density of a porous 
body, determined by immersion in a liquid, varies with the liquid 
employed. Harkins and Ewing (A., 1922, ii, 123, 197) explain 
this by the assumption that the liquid at the surface of the charcoal 
is compressed, and that the magnitude of the compression is greatest 
in the most compressible liquid, whilst Cude and Hulett (A., 1920, 
ii, 309) assume that the liquid penetrates the capillaries to varying 
degrees. The experimental method used is a modification of the 
volumeometer method, using helium, which has been shown to be 
only very slightly adsorbed, as a filling fluid. The density of active 
coconut charcoal is found to be of the order of 2-1, and an accuracy 
of 1 in 200 is claimed. The densities of charcoals from various 
sources show a wide variation, depending on the purity, low 
densities being attributed to the presence of hydrocarbons. Samples 
heated at 1400° are found to show abnormally low densities. The 
values for the density of charcoal found by this method confirm 
the conclusions of Debye and Scherrer and of Asahara, that all 
carbons consist of graphite contaminated with hydrocarbons, and 
the hypothesis of Harkins and Ewing is not confirmed.  L. L. B. 


Comparison of Molecular Volume Numbers. R. Lorenz 
and W. Herz (Z. anorg. Chem., 1924, 138, 281—284).—The equa- 
tions previously deduced by the authors (this vol., ii, 520) have 
been used to calculate the molecular volumes of oxygen, nitrous 
oxide, carbon disulphide, chloroform, ethyl ether, ethyl bromide, 
ethyl alcohol, and benzene in the liquid and gaseous states at the 
b. p. The molecular volumes calculated from the indices of refrac- 
tion agree fairly well with those calculated from the dielectric 
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constants, except in the case of substances of which the molecules 
have a dipolar character; large differences then occur owing to 


the fact that such substances show anomalous a ‘. 


Molecular Lowering of the Freezing Point of Liquid 
Ammonia. L. D. Ex.iorr.—(See ii, 750.)J 


Optical Absorption of Dissolved Salts. H. von HatBan 
and L. Expert (Z. physikal. Chem., 1924, 112, 321—358).— 
Measurements of the molecular extinction coefficient, <, for light 
of definite wave-length, have been made for a number of salts 
by means of the photoelectric cell (cf. von Halban and Siedentopf, 
A., 1922, ii, 332; von Halban and Geigel, A., 1921, ii, 145). This 
method is capable of a very high degree of accuracy, even for 
very small values of «. At low concentrations, the limits of 
which vary for different salts, Beer’s law is obeyed. The effect 
on « of the addition of non-absorbing salts varies both in magni- 
tude and in sign for different wave-lengths, so that deformation of 
the absorption curve takes place, and the position of the maximum 
may be altered. Similar deviations may be produced by increase 
in the concentration of the pure salt alone. Measurements made 
on sodium picrate dissolved in water and in methyl alcohol, by use 
of the Kénig-Martens spectrophotometer, show that the addition 
of another salt produces a much greater effect in alcohol than in 
water. Addition of dimethyl oxalate produces a definite change, 
but not that of hexane and glycerol. Water causes a deviation which 
increases with concentration, but not according to any simple 
rule, and the absorption eventually reaches a value greater than 
for pure water. The results have an important bearing on the 
“salt error’ of indicators. 

The results obtained support the view that the ionic properties 
of solutions of strong electrolytes are to be explained in terms of 
the electrostatic forces between the ions. These forces influence 
the properties of the ions to different degrees, so that there is not 
necessarily a parallelism between electrical conductivity, light 
absorption, ionic activity, etc. M. S$. B. 


Dielectric Constants of Solutions of Electrolytes. O. 
Buin (Z. Physik, 1924, 25, 220—229; cf. A., 1923, ii, 823).—The 
lowering of the dielectric constant of water, produced by dissolving 
in it potassium, sodium, or lithium chloride, has been calculated 
on the assumption that each ion is hydrated, or surrounded by a 
definite layer of water molecules, which, owing to their dipolar 
character, are oriented under the influence of the charged ion. 
They are thus rigidly fixed and unaffected by an outside field. 
The dielectric constant of this water is regarded as 1. The volume 
of attached water is deduced from Born’s values (A., 1920, ii, 527) 
for the real and apparent radii of the ions, and the dielectric con- 
stant for the total water in solutions of different conductivity is 
then calculated by the mixture rule. The results show the same 
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relative variations as those obtained experimentally by other 
investigators, but the actual values are not the same. 

It is suggested that, with more accurate determinations of the 
dielectric constants of solutions of electrolytes (cf. Fiirth, Z. Physik, 
1924, 22, 98), it should be possible to obtain trustworthy data on 
hydration, ionic radii, the adsorption layer on the surface of colloids, 
and so on. M. 8S. B. 


Conductivity Measurements with the Aid of a Galvano- 
meter. P. A. TuHressEN (Z. Elektrochem., 1924, 30, 473—474). 
—In place of a telephone, a rectifying valve is used and the anodic 
(direct) current passed through a delicate suspended-coil galvano- 
meter. Zero current is thus indicated visually instead of by . 


Ionisation of Strong Electrolytes. W. H. Roprsusu (J. 
Physical Chem., 1924, 28, 1113—1117).—From the equation ob- 
tained by Debye (A., 1923, ii, 459, 724) for the partial molal 
free energy of a completely polar electrolyte in dilute solution, 
the author obtains the empirical expression given by Lewis and 
Linhart, 0/1-863,,m=1—8m+, and gives values for the constants 
« and 8. In the case of uni-univalent salts, there is satisfactory 
agreement between calculated and experimental values. Another 
empirical rule, given by Lewis and Randall (A., 1921, ii, 427), 
that in dilute solutions the activity coefficient of a given electrolyte 
is the same in all solutions of the same ionic strength, is also 
derived. Debye’s equation is applied to the activity of a 
slightly soluble salt in the presence of other electrolytes, and it 
is shown that it can be written log, «/m=8,3(v4z,7)'"m'?+C,. 
This linear relationship between the logarithm of the activity 
coefficient and the square root of the ionic strength in dilute solutions 
was shown by Lewis to hold for available data. L. L. B. 


Conductivity of Weak Acids in Methyl Alcohol anc 
Alcoholysis of Their Aniline Salts. H. Gotpscumipt and 
F. Aas (Z. physikal. Chem., 1924, 112, 423—447).—The electrical 
conductivities of sodium salts of salicylic acid, 3: 5- and 2: 4-di- 
nitrobenzoic acid, and dichloroacetic acid, as well as of the acids 
themselves, have been measured in pure methyl alcohol, and also 
in methyl alcohol containing added water, up to a concentration 
of 3N. A. has thus been calculated for the acids, and thence 
the affinity constants of the latter in solutions containing different 
proportions of water. The effect of the addition of water on the 
affinity constant in methyl alcohol is the same for all the acids 
(cf. A., 1916, ii, 210) and may be represented by 

+-0-15n?) /0-235 
where K,, is the affinity constant when the concentration of the 
water is n-normal and K, its value in pure alcohol (cf. this vol., 
ii, 235). This formula is valid up to n=3, and for very small 
concentrations of water the last factor may be neglected. 
The alcoholysis of aniline salts of the four acids in methyl alcohol 
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has been determined, by comparing the conductivity curves for the 
sodium and aniline salts (cf. A., 1922, ii, 135), on the assumption 
that A.. is the same for both, or by multiplying the conductivity 
of the corresponding sodium salt by the experimentally determined 
ratio (conductivity of aniline picrate)/(conductivity of sodium 
picrate). If a be the total concentration of acid and base, x that 
of the undecomposed salt, and x, the concentration of ionised 
salt, then (a—x)/xy=—K=\/K,/K, where K, is the affinity con- 
stant of the weak acid and K,=T[aniline] . [H"]/[aniline ion]. The 
value of K diminishes with the addition of water, and the ratio 
K/Kn, where K, and K,, are the values of K when the concen- 
trations of water are 0 and n, respectively, is practically identical 
for all except 2: 4-dinitrobenzoic acid. Kg, for aniline in methy! 
alcohol is approximately 10-6, and the affinity constant of aniline 
in methyl alcohol is hence calculated to be 2:27x104. The 
alcoholysis of salts of bases of the ammonia type with weak acids, 
in alcohols, is greater than the hydrolysis in water. This is due 
to the fact that the ionisation of the acid is less in alcohol than in 
water, although the base, on the other hand, is stronger, that is 
Kz is smaller, in alcohol. M. S. B. 


Electrolytic Dissociation of Picric Acid in Aqueous Solution. 
H. von Hatpan and L. Expert (Z. physikal. Chem., 1924, 112, 
359—422; cf. ii, 824).—Optical measurements with the photo- 
electric cell have shown that, at very low concentrations, 
4—6x10-N, the absorption of light by sodium picrate and picric 
acid is practically identical. Undissociated picric acid consists 
of two isomeric forms, a pseudo-acid, which does not absorb light 
in solution, and the normal acid. Assuming that the absorption 
of the normal form of the acid is the same as that of the picrate 
ion, it can be shown that the concentration of the pseudo-form is 
2500 times greater than that of the non-ionised normal acid. Thus 
the degree of light absorption in the solution may be taken as a 
measure of the concentration of picrateion. The degree of ionisation 
of picric acid, at concentrations 10~? to 10°N, has been determined 
on the assumption that the absorption by hydrogen or sodium 
ions is negligible. The value thus found is considerably higher 
than the values given by other methods. When the optically 
determined values of the ionisation are used, K,=«c/(l—«) 
increases with the concentration. 

The thermodynamic mass action constant has been calculated 
in accordance with Bjerrum’s theory of ionic activity. By deter- 
mining the hydrogen-ion activity electrometrically, the activity 
of the picrate ion is found to be approximately 0-84. This large 
value is due to a lack of symmetry in the picrate ion and a conse- 
quent distribution of the charge near the surface (cf. Bjerrum, 
this vol., ii, 24). The resulting large electrostatic action is seen 
in the abnormally large precipitating power of the picrate ion, which 
is comparable with that of a multivalent ion. Data relating to 
the freezing-point lowering of water by picric acid, the equilibrium 
between picric acid and §-naphthol in solution, the partition 
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coefficient of the acid between water and various organic solvents, 
the solubility in salt solutions, and the electrical conductivity of 
picric acid solutions have been considered. Incidentally, it has 
been found that picric acid forms simple molecules in bromoform 
and chloroform. Measurements of the absorption of light by the 
acid in solutions of sodium chloride show that picric acid is more 
highly ionised in the salt solutions than in pure water. 

The behaviour of picric acid in concentrated solutions of electro- 
lytes is in agreement with Bjerrum’s views on the- hydration of 
ions (Z. anorg. Chem., 1920, 109, 275). The calculated solubility 
of picric acid in N-hydrochloric acid solution agrees with Stepanow’s 
value (A., 1910, i, 471). M.S. B. 


Ionisation of some Organic Acids Dissolved in Mixtures 
of Water and Ethyl Alcohol. M. Dusovux and D. Tsamapos 
(Helv. Chim. Acta, 1924, '7, 855—875).—The rate of inversion of 
sucrose catalysed by acetic, lactic, benzoic, salicylic, succinic, 
malic, and tartaric acids has been examined in aqueous-alcoholic 
solutions of varying composition. The reaction velocity in accordance 
with the dual theory is assumed to be expressed by the equation: 

For each alcoholic solution, ky and kg are obtained as previously 
described. The polarimetric readings give k, and hence [H’] is 
determined. Substitution in Ostwald’s dilution equation gives the 
dissociation constant K. 

From similar measurements of the rate of decomposition of 
ethyl diazoacetate, it is found that k=k,[H"] holds good approxim- 
ately (Z. physikal. Chem., 1907, 60, 202). From this, values of 
[H"] and K are derived. The conclusion to which the present 
investigation leads agrees with that of Wakeman (Z. physikal. 
Chem., 1893, 11, 49) and Godlewski (J. Chim. physique, 1905, 
3, 393), viz. that the ionisation of an organic acid diminishes as 
the proportion of alcohol increases.. The results of the two methods 
are in satisfactory quantitative agreement. W. E. E. 


Constitution of Solid Electrolytes. J. N. Frers (Ber., 1924, 
57, [B], 1693—1697; cf. Tubandt, A., 1920, ii, 279; 1921, ii, 480).— 
Examination of the system lead anode-lead chloride-silver chloride— 
lead chloride-platinum cathode at 210° shows that only the silver 
ion of silver chloride wanders. Similarly, in the system lead anode— 
lead chloride-platinum cathode, migration is confined to the chlorine 
ion of the lead chloride. These experiments show that certain 
ions are retained with extraordinary firmness in the lattice, whereas 
others are much more readily removed from the positions which 
they occupy in the lattice system. 


Mobility of Ions in Solid Cuprous Sulphide. H. BRanNER 
and O. Kaun (Z. physikal. Chem., 1924, 112, 270—276).—The 
coefficient of diffusion of silver ions in solid cuprous sulphide con- 
taining a little silver sulphide has been measured at temperatures 
ranging from 223° to 919°; within these limits, the values found. 
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are expressed by the equation D=113e-2857, At 223°, cuprous 
sulphide containing a little cuprous selenide showed no detectable 
diffusion of selenium ions. 8. 8. 


Mixed Crystals. H. G. Grimm (Z. Elektrochem., 1924, 30, 
467—473).—The conditions for isomorphous intermixture are 
(1) similarity in atomic configuration, (2) similarity in space- 
lattice, and (3) approximate equality of ionic distances in the 
crystals (difference less than 5°). Chemical analogy is not essential. 
Sodium bromide and chloride (but not rubidium bromide) are 
shown to be isomorphous with lead sulphide, in that solutions 
evaporated on fresh cleavage-surfaces of the latter deposit con- 
gruently oriented crystals. Mixed crystals of sodium chloride or 
bromide containing 10—12°% of potassium hydroxide may be 
obtained. Precipitation of barium sulphate in concentrated solu- 
tions of potassium permanganate at 50—100° leads to crystallo- 
graphically well-defined mixed crystals; the permanganate in 
these is remarkable for its almost complete chemical inertness. 
Other isomorphous combinations of permanganates with sulphates, 
selenates, chromates, and fluoborates are mentioned. ea 6 


[Properties of Alums.] F. Miuier (Z. physikal. Chem., 
1924, 112, 161—166).—The refractive index of mixed crystals of 
ammonium alum and ammonium-iron alum follows approximately 
the mixture law. At the temperature of liquid air, chrome alums 
become paler, and iron alums coloured by a trace of manganese 
become colourless. The tension of water vapour over a number 
of alums has been determined by means of a modified Bremer- 
Frowein tensimeter. Potash alum under pressure loses water and 
at 62 ¢./cm.? gives a residue of the composition K,Al,(SO,),,18H,O. 
The stability and constitution of alums are discussed. 8. 8. 


Potential of the Fluorine Electrode. J. Smumons and J. H. 
HILDEBRAND (J. Amer. Chem. Soc., 1924, 46, 2223—2225).— 
Attempts to measure the #.M.F. of a cell consisting of hydrogen 
and fluorine electrodes in fused potassium hydrogen fluoride, and 
in a solution of potassium fluoride in liquid hydrogen fluoride, were 
unsuccessful. 8S. K. T. 


Drop Electrode in Molten Salt Electrolyte. P. B. TayLor 
(Physical Rev., 1923, 24, 705).—Paschen’s drop electrode has been 
studied in molten salt electrolyte. The cell 

Hg(still)|NaNO,,KNO,,LiNO,,ternary eutectic|Hg (fine stream) 
has an £.M.F. of 0-66-+-0-02 volt, still electrode positive. The cell 
Hg(still)|NaNO,,KNO,,LiNO,,ternary eutectic] 

amalgam Hg 0-85, Bi 0-15 (fine stream) 
has an E.M.F. of 9-735--0-002 volt, still electrode positive. These 
values are independent of the temperature between 138° and 220° 
and 158° and 172°, respectively. The second cell, with mercury 
electrode positive and amalgam still, has an 2.M.F.=0-0011107+ 
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0-004 volt, between 162° and 238°, where 7’ is the absolute tem- 
perature. The potential of the dropping electrode is wre x ae 
of the metal of the electrode. 


The Radical Theory. C. A. Kraus (J. Amer. Chem. Soc., 
1924, 46, 2196—2204)—When the typical radicals are arranged 
in the order of their electro-affinities, it is seen that their properties 
correspond with those of the elements which have the same electro- 
affinity. Amphoteric properties are shown by those radicals which 
fall between the strongly positive (NH,, NMe,°) and the strongly 
negative (CN’, NO,’, SCN’) radicals; these intermediate radicals, 
if univalent, have a close resemblance to hydrogen. These con- 
clusions are supported by a detailed consideration of the properties 
of the trimethylstannyl group, which forms compounds with both 
positive and negative elements. Whilst the former compounds 
are true salts of the weak acid SnMe,H (cf. Kraus and Greer, A., 
1923, i, 26), the latter cannot be regarded as true salts of the base 
SnMe," OH (cf. Kraus and Callis, this vol., i, 25). The electrolytic 
properties of aqueous and alcoholic solutions of trimethylstannyl 
halides are readily accounted for by assuming the formation of an 
oxonium salt. 8. 


Dependence of Surface Tension on Density and Temper- 
ature. W. L. Levscuin (Z. physikal. Chem., 1924, 112, 167— 
174).—Surface tension is expressed as a function of temperature 
and density by the relation y=K(7'x—T)'""(D— d)*"36, where y is the 
surface tension, K a specific constant, 7'x the critical temperature, 
T the temperature of observation, D the density of the liquid, and 
d that of the vapour. This equation reproduces with considerable 
accuracy the data of Ramsay and Shields for non-associated liquids. 
From the principle of corresponding states, it follows that 

T x)?/KM?*Dx 1°693 
should have the same value for different liquids; the values of 
this quantity for a number of associated liquids agree within about 
5% (cf. Macleod, 7'rans. Faraday Soc., 1923, 19, 38; Ferguson, 
ibid., 407; Sugden, T., 1924, 125, 32). 8. 8. 


Connexion between Surface Tension and Density. G. N. 
AnTonoFF (Z. physikal. Chem., 1924, 112, 461—466).—According 
to recent work (cf. MacLeod, Trans. Faraday Soc., 1923, 19, 38; 
Ferguson, ibid., 1923, 19, 407), the relation between surface tension 
and density can be expressed by the formula «=ké*, where « is 
the surface tension and 6 the difference in density between liquid 
and saturated vapour. If « be plotted against 6 for benzene, a 
curve is obtained showing discontinuities. In each section of the 
curve, the relation between 5 and the reduced temperature, 7’, 
may be represented by an exponential expression of the form 
Ae} —T7'+ B, where A, A, and B are constants for the section under 
consideration. Similar ‘behaviour has been found over a large 
range of temperature for all the other liquids examined, for example, 
carbon tetrachloride, acetic acid, methyl alcohol, methyl acetate, 
ether, etc. This behaviour is explained by regarding the mole- 
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cules as electrical doublets and by supposing that a gradual com- 
bination of these takes place on cooling; for example, A+A-+A-+- 
An; Ap +A,+A,+ 27 and so on, a break in the 
curve occurring when all the molecules have taken up a new arrange- 
ment. On this assumption, all liquids are associated, but whether 
the liquid is “abnormal” or “normal” depends on whether a 
new distribution of the electric charges, and a consequent large 
energy change, has taken place on combination or not. 


M.S. B. 


Viscosity and Surface Tension of Solutions of Iodine and 
Potassium Iodide. E. A. DancastER.—(See ii, 847.) 


Determination of Distribution of Particle Size. W. J. 
Ketriy (Ind. Eng. Chem., 1924, 16, 928—930).—A sedimentation 
tube, like that of von Hahn (Kolloid-Z., 1923, 32, 60), is used; 
the side tube is bent over so that the upper portion is at a small 
angle with the horizontal. Readings of the rate at which the 
level of the liquid in this arm falls can thus be easily made and 
dilute suspensions can be employed. W. A. S. 


Stability of Colloidal Solutions. I. Aluminium Hydr- 
oxide Suspension. K. C. Sen (J. Physical Chem., 1924, 28, 
1029—1035).—An undialysed ferric hydroxide sol requires more 
electrolyte for coagulation than a corresponding dialysed sol. 
This has been attributed to the peptising action of the hydro- 
chloric acid present. The stability of aluminium hydroxide sols 
peptised with benzoic, acetic, and propionic acids has been studied. 
Benzoic acid, which is found to be more readily adsorbed than 
acetic or propionic acid, is the most effective in its peptising 
action. The stability of the sol depends on the concentration of 
the hydroxide, as well as on the amount of acid present. With 
increase in acid concentration, the stability rises to a maximum, 
and for suspension of the same degree of purity, the stability 
decreases with the dilution. With hydrochloric acid, equilibrium 
is reached only after a long time. 

The constitution of hydroxide colloids is briefly wpe 57 

. L. B. 


Formation of Colloid Solutions by Electrical Pulverisation 
in the High-frequency Alternating Current Arc. E. 0. 
KRAEMER and T. Seppera (J. Amer. Chem. Soc., 1924, 46, 
1980—1991).—The formation of colloidal sols of cadmium by 
electrical pulverisation in alcohol and ether has been studied, 
using a Tesla coil, a modified Poulsen circuit, and a transformer 
circuit; the results are compared with those obtained by Bérjeson 
(Dissertation, Upsala, 1921, p. 117), using an induction coil. Under 
comparable conditions, pulverisation is more rapid with the Poulsen 
and transformer circuits than with the Tesla or induction coils; 
this is due to the shorter period occupied by the interruptions in 
the case of the Poulsen and transformer circuits. In the trans- 
former and induction coil circuits, there is, superimposed on the 
oscillatory condenser discharge across the spark gap, a direct 
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low-frequency current which charges the condenser, and conse- 
quently the rate of pulverisation depends on the quenching of 
the discharge by the liquid and is less in ether than in alcohol. 
In the Tesla coil method, in which the two processes are separated, 
the rate of pulverisation is independent of the liquid. In this 
method, moreover, there is less decomposition of the liquid medium, 
and sols of greater purity are obtained. W. H.-R. 


Physical Chemistry of the Globulins. V. Compounds 
of Globulin with Salts of Tervalent Ions. M. Ano.¥ (Koll.- 
Chem. Beihefte, 1924, 20, 138—156; cf. A., 1923, i, 396; this vol., 
i, 101).—The solvent action on globulin of salts with a tervalent 
ion exceeds that of the alkali chlorides cr hydrochloric acid and 
resembles that of the alkalis. With aluminium chloride or sodium 
citrate, globulin-salt compounds are probably formed, since other 
methods of combination are excluded by the changes in the con- 
ductivity and in the concentration of the hydrogen and chlorine 
ions. The aluminium chloride-globulin salt moves towards the 
cathode, whilst the sodium citrate compound moves in the opposite 
direction. Solutions of both compounds may be diluted or boiled 
without change. Hydrochloric acid precipitates the sodium 
citrate— but not the aluminium chloride-globulin. Partial mutual 
precipitation occurs when solutions of the two compounds are 
mixed. Aluminium citrate behaves differently and resembles an 
alkali chloride. Compounds of globulin with salts containing one 
tervalent ion behave differently from those formed with salts 
containing ions of the same valency. | ELM.C. 


Influence of Electrolytes on the Stability of Red Blood- 
corpuscle Suspensions. J. OLiveR and L. Barnarp (J. Gen. 
Physiol., 1924, 7, 99—122).—The charge on red blood-cells in 
isotonic sucrose solutions with and without the addition of metallic 
salts has been determined by cataphoresis. The cells are much 
less susceptible to electrolytes than is collodion, a difference attri- 
buted to their chemical constitution. The valency of the cations 
of the electrolytes is not sufficient to account completely for the 
changes in charge observed. With certain electrolytes, notably 
those yielding tervalent ions, not only may the charge be reduced 
until the isoelectric region is reached, but a reversal of charge may 
also occur. Curves showing the variation in charge with con- 
centration of various electrolytes are given and discussed. In 
weak solutions of electrolytes, the stability of suspensions of the 
cells depends on the electric charge of the cells and the suspensions 
become unstable when the potential difference falls below 32 milli- 
volts. In concentrated solutions of electrolytes, the stability bears 
no relation to the charge. The view that agglutination by disodium 
arsphenamine may be due to changes in the electrical properties of 
the cells is confirmed. 0. O. 


Combination of Salts and Proteins. I. J. H. Norrurop 
and M. Kunitz (J. Gen. Physiol., 1924, 7, 25—38).—Ion activity 
ratios for the inside and outside of gelatin particles calculated on 
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Donnan’s theory agree with #.M.F. measurements. The ratios 
of the total concentrations of calcium, magnesium, potassium, 
and zinc, however, do not agree with the calculated ratios, and 
this discrepancy is attributed to the formation of complex ions 
with the protein. In the case of zinc, combination is rapidly and 
completely reversible, and hence is not considered to be a surface 
effect. Protein combines more readily with zinc than with chlorine, 
so that addition of zinc chloride to isoelectric gelatin should give 
rise to an unequal distribution. This is shown to be the case by 
an increase in swelling, osmotic pressure, and viscosity. 0. 0. 


Physical Chemistry of the Proteins. III. Relation be- 
tween the Amino-acid Composition of Casein and its Capacity 
to Combine with Base. I. J. Conn and R. E. L. BERGGREN 
(J. Gen. Physiol., 1924, 7, 45—79).—From a study of ten casein 
preparations it appears that the base-combining capacity is in- 
fluenced by the method of preparation. When the casein has not 
been exposed to an alkalinity greater than that in which it exists 
naturally, it is calculated that 1 g.-mol. of sodium hydroxide 
combines with 735 g. of casein. When the method of preparation 
entails exposure to high concentrations of base, the weight of 
combined casein is only 535 g. On the basis of these figures, native 
casein with a minimal molecular weight of 12,800 must contain 
eighteen acid groups; and six additional groups are liberated in 
alkaline solution. Of these twenty-four, nineteen groups can be 
accounted for by the known amino-acid constituents of the protein, 
and if the phosphorus be assumed to exist as phosphoric acid, nine 
further acid groups are possible. The methods proposed for the 
determination of base-combining capacity are discussed in some 
detail. O. O. 


Physical Chemistry of the Proteins. IV. Relation be- 
tween the Composition of Zein and its Acid and Basic Pro- 
perties. E. J. Conn, R. E. L. Berceren, and J. L. HENDRY 
(J. Gen. Physiol., 1924, '7, 81—98).—The methods used for casein 
(cf. preceding abstract) have been applied to the measurements 
of the base-combining and acid-combining capacities of zein. 
From these it appears that the protein has no basic groups, the 
low solubility in water and dilute acids and alkalis indicating that 
zein is a remarkably inert protein. O. O. 


Foam Systems. O. Barrscn (Koll. Chem. Beihefie, 1924, 
20, 1—49).—The foaming power of two-phase systems increases 
with the surface-activity of the dissolved substance and generally 
increases with dilution. Solutions of maximum foaming power 
have approximately equal surface tensions. These foams behave 
as negatively charged lyophobic sols towards electrolytes and 
protective colloids. The foaming of three-phase systems is to be 
ascribed to the formation of aggregates of gas bubbles and solid 
particles and is primarily determined by the concentration of the 
foam stabiliser. It is suggested that the maximum stability of a 
foam containing a solid phase and oleic acid is associated with the 
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formation of a unimolecular layer of oleic acid on the surface of 
the solid. [Cf. B., 1924, 971.] E. M. C. 


Chemical Adsorption. G. SrapnrKkov (Kolloid-Z., 1924, 35, 
228—233; cf. A., 1922, ii, 619)—Further experiments on the 


adsorption of mixtures of hydrochloric and nitric acids by aniline- | 


black have given values smaller than those previously found. 
After regeneration by treatment with excess of ammonia, the 
adsorptive power of aniline-black is reduced. Oxalic acid shows 
a maximum adsorption of 3 mols. per mol. of aniline-black. Acetic 
acid is only slightly absorbed, but monochloroacetic acid is absorbed 
to a considerable extent and affords evidence of adsorption in 
accordance with Henry’s law, in addition to the formation of a 
chemical compound. E. M. C. 


Negative Adsorption. VII. Action of Saturated Solutions 
of Salts on Dried Gelatin. M. A. Raxusrn and L. A. ITzKINn 
(Biochem. Z., 1924, 149, 232—-234).—-Dry gelatin added to satur- 
ated solutions of various salts does not cause the salt to separate 
from solution; it dissolves slowly in calcium chloride solution, 
rapidly in strontium chloride solution (cf. Rakuzin and Génke, 
ibid., 1923, 137, 341). 


Adsorption. VI. Methods for Distinguishing the Dii- 
ferent Types of Adsorption. P. N. Paviov (Kolloid-Z., 1924, 
35, 221—225).—A recapitulation of methods based on the form of 
the distribution curve. E. M. C. 


Adsorption. VII. Nature of the Adsorption of Acetic 
Acid by Charcoal. P. N. Paviov (Kolloid-Z., 1924, 35, 225— 
228).—The isotherm obtained for the adsorption of acetic acid 
by charcoal is independent of the volume of solution and of the 
quantity of charcoal employed. The log—log curves for the original 
sample of charcoal and a finer material prepared by air separation 
are parallel. The author concludes that the acid is not adsorbed 
on the surface but is probably combined with active substances 
present in solid solution in the charcoal. E. M. C. 


Adsorption of the Complement by Dyes. F. Kioprstock 
(Biochem. Z., 1924, 149, 331—338).—Various dyes—eosin, Congo- 
red, light-green, magenta-red, methylene-blue, night-blue, nigrosin, 
rivanol, trypaflavine, trypan-blue, water-blue—carrying both 
positive and negative charges, adsorb the complement. The 
proteins of inactive normal serum act as protective colloids in 
inhibiting the adsorption, whilst the presence of the lipoid of 
Wassermann antigen greatly increases the adsorption of the comple- 
_ by the dyes, whether these carry a positive or a negative 
charge. 


Influence of Dissolved Substances on the Swelling of 
Gelatin. F. V. von Haun (Z. Elektrochem., 1924, 30, 453— 
457).—Capillary tubes of gelatin have been repeatedly used as 
viscosimeters for pure water, until constancy of the time of reflux 
was attained. It was found necessary to age each capillary for at 


= 


ii. 834 ABSTRACTS OF CHEMICAL PAPERS, 


least 18 hours before bringing into use. Dilute solutions of various 
organic substances were then compared with respect. to their 
swelling or shrinking effect on the gelatin. With most substances, 
swelling occurs, but the gelatin returns to its normal state when 
rinsed with water. Chloroform and ether solutions cause shrink- 
age. With atropine hydrochloride and paracetaldehyde, swelling 
occurs, followed, after rinsing, by shrinkage to below normal. 
There is no apparent connexion with the surface tension and conse- 
quently no evidence in support of the view (Brinkman, A., 1923, i, 
974) that surface tension influences the permeability of membranes. 
W. A. C. 


- Sensitive Method for Measuring Swelling. F. V. von 
Haun (Kolloid-Z., 1924, 35, 215—218).—Solutions of gelatin and 
similar materials are cooled in a glass tube, resembling a viscosi- 
meter, and the resulting gels pierced by a needle. The rate of flow 
of a liquid through the capillary so formed gives a measure of 
its effect on the swelling of the gel. The apparatus described is 
sensitive to changes of 0-01°% of the volume of the gel. — 


Theory of Liesegang Rings. J. TRaAuBE and K. TAKEHARA 
(Kolloid-Z., 1924, 35, 245—247; cf. following abstract).—The 
formation of Liesegang rings is to be ascribed solely to the changes 
of concentration in the salt solutions which occur as the result of 
the formation of a precipitate membrane and of the subsequent 
diffusion processes. E. M. C. 


Electrolyte Reactions in the Presence of Gelatin, and Liese- 
gang Rings. K. Takenara (Kolloid-Z., 1924, 35, 233—245).— 
A close resemblance is found between the formation of Liesegang 
rings in gelatin gels and the formation of precipitates in gelatin 
sols at a slightly higher temperature. In the latter case, precipi- 
tates are formed only when critical salt concentrations are exceeded. 
In some cases, change of the salt concentration leads to a sudden 
change of colour in the sol, and the colours then correspond with 
those of the Liesegang rings in the gel. E. M. C. 


Rhythmic Bands. S. Opin and G. Kéuuer (Ark. Kemi, 
Min., Geol., 1924, 9, No. 10, 1—4).—A simple experiment illustrat- 
ing the formation of zones of precipitation in jellies is described. 
The formation of zones depends on the action of light, especially of 
the blue and violet regions, and is retarded by strong electrostatic 
fields. ye 


Rhythmic Crystallisation. E. Scnuupsrt (Kolloid-Z., 1924, 
35, 219—220).—Sulphanilic acid-sulphuric acid mixtures, p-tolu- 
nitrile, salol, and methylsalicylic acid exhibit rhythmic crystal- 
lisation on cooling. E. M. C. 


Ultramicroscopical Investigation of Linear Elements. I. 
Azimuth Effect. A. Szecvart (Z. physikal. Chem., 1924, 112, 
277—-294).—The cardioid condenser of an ultra-microscope was fitted 
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with a diaphragm which allowed light of a definite azimuth to 
illuminate the specimen. Rod-like particles which lie at right- 
angles to the direction of the incident light scatter more effectively 
and are more easily detected. The instrument is also of use in the 
examination of fibres, since the azimuth of the incident light can be 
adjusted to show the surface structure of a particular fibre. S. S. 


Ultramicroscopical Investigation of Linear Elements. II. 
Sols with Rod-shaped Particles. A. Szeavari (Z. physikal. 
Chem., 1924, 112, 295—316).—-Sols of vanadium pentoxide, benzo- 
purpurin, chrysophenin, cotton-yellow, and soap were investigated 
by means of the cardioid ultra-microscope with controlled azimuth 
illumination (preceding abstract). Vanadium pentoxide and benzo- 
purpurin contain particles arranged in swarms, in which all the 
rod-like particles are parallel. The particles are not fixed in the 
swarm, but each exhibits characteristic Brownian movement; the 
swarming is not due to incipient coagulation, since it is exhibited 
by stable concentrated benzopurpurin sols, freed as far as possible 
from electrolytes. Chrysophenin and cotton-yellow sols show 
rod-like particles irregularly distributed; soap shows a similar 
distribution, but in addition contains disc-shaped particles. Sols 
of silver, Berlin-blue, copper oxide, osmium dioxide, stannic acid, 
and a specially prepared aluminium hydroxide sol contain non- 
spherical particles of ultra-microscopic dimensions. 8.8. 


Membrane Equilibria and the Electric Charge of Red 
Blood-cells. C. B. Coutrer (J. Gen. Physiol., 1924, 7, 1—18).— 
The Donnan equilibrium determines the distribution of H° and 
Cl’ ions between the cell and the surrounding fluid. The distribution 
of HPO,”, however, appears to be mainly influenced by the 
relative impermeability of the cell membrane to this anion. In 
dilute solutions of electrolytes, the potential difference due to the 
Donnan equilibrium is to be regarded as positive when the cataphor- 
etic charge of the cell due to the medium is negative. This dis- 
crepancy in sign may be explained by the existence at an “ outer 
phase-boundary ” of a second Donnan equilibrium, the nature of 
which is determined by the ionisation of the protein of the cell 
membrane. O. O. 


Theory of Dialysis. A. and H. Berne and Y. TERADE (Z. 
physikal. Chem., 1924, 1412, 250—269).—Dialysis through a thin 
membrane against water, with good stirring, should proceed accord- 
ing to the equation k={—m log (1—c,/Cm)| /t, where & is a constant, 
m the ratio of the initial volume of liquid to the total volume in 
the inner and outer vessels, C the initial concentration of the 
solution, and c, the concentration after time ¢t. Experiments with 
non-electrolytes (sugars and carbamide) diffusing through a parch- 
ment-paper membrane gave results in agreement with this formula. 
Electrolytes showed deviations greater than the experimental error, 
k varying in a characteristic manner for certain groups of electrolytes. 
Dialysis without stirring gave similar results. The increase in the 
diffusion coefficient for hydrochloric acid and sodium hydroxide at 
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temperatures up to 61° is proportional to the square of the temper- 
ature increment. 8.8. 


Hydrodiffusion riments. I. -H. von Ever and E. 
Erikson (Ark. Kemi, Min., Geol., 1924, 9, No. 11, 1—9; cf. A., 
1920, ii, 595).—The rate of diffusion of acetic acid into an aqueous 
solution of aniline (0:32) is approximately 35% less than the 
rate for diffusion into pure water. The observed difference is due 
to salt formation, which causes a reduction in the osmotic pressure 
of the free acid and also affects the viscosity, possibly as a con- 
sequence of a difference in the degree of hydration of the acetic acid 
when this is converted into the ionic form. 3 ee 


Calculation of Gaseous Equilibrium Constants. 8S. W. 
SaunpeErs (J. Physical Chem., 1924, 28, 1151—1166).—The mean 
molecular heats of gases at constant pressure, between 0° K. and 
T° K. have been calculated from experimental data for the range 
273°—T° (K.). These have been employed in the calculation of 
various equilibrium constants. The reactions include the synthesis 
of water, hydrogen cyanide, methane, acetylene, cyanogen, ammonia, 
and nitric oxide; the oxidation of carbon monoxide; the reduction 
of carbon dioxide by carbon, and the reaction H,+CO,—H,0+CO. 
The results obtained agree well with experiment, except in the case 
of the synthesis of ammonia. M. B. D. 


Ammonium Carbamate Equilibrium. T. R. Briceas and 
V. MierpicHian (J. Physical Chem., 1924, 28, 1121—1135).—The 
dissociation of ammonium carbamate, alone and in the presence of 
excess of ammonia or carbon dioxide, has been examined at eight 
temperatures between 10° and 45°. The results, with the exception 
of those at 10°, agree with the mass law equation pyu, .Pw,=—Kp 
within the limits of experimental error. Previous results by 
Horstmann and Isambert are inaccurate. a 2s 


Reaction between Ferric Chloride and Arsenious Acid. 
K. JELLINEK and L. Wrinocraporr (Z. Elektrochem., 1924, 30, 
477—490).—The reaction 
H,AsO,+2HCI has been studied in presence of free hydrochloric 
acid (1‘5N to 4N) at 107° and 127° in sealed tubes. Analyses 
were carried out by precipitating ferrous iron by means of 
potassium ferricyanide and iodometric determination of arsenious 
acid in the filtrate. At 107°, the constant [H,AsO,].[FeCl,]*/ 
[H,AsO,][FeCl,]{ HCI}? is 3-54x107%; at 127°, it is 1-17x107. 
The thermal value of the (>) reaction is +18,000 cal. Both 
reactions appear to be termolecular, and are strongly catalysed by 
hydrochloric acid. W. A. C. 


Complexity of some Metal Tartrate Ions and the Solubility 
Products of certain Metallic Hydroxides and Sulphides. 
K. JELLINEK and H. Gorvon (Z. physikal. Chem., 1924, 112, 207— 
249).—The constitution of complex tartrate ions of the more noble 
metals has been studied by means of Z.M.F. measurements of an 
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electrode of the metal in a tartrate solution of small hydrogen-ion 
concentration containing a small amount of the metal salt. For 
less noble metals, alkali was added until a precipitate of hydroxide 
was just formed; the hydroxyl-ion content of the solution was 
then measured, and from this and the solubility product of the 
oxide the concentration of metal ion was obtained. New deter- 
minations have been made of certain normal potentials and solu- 
bility products. Recorded values of potentials (hydrogen scale) 
at summer temperature are Ag|Ag*, +-0-808 v.; Cu|Cu™, +0-343 v. ; 
Pb|Pb*, —0-108 v. ; +0-244 v. Solubility products (g.-mol. 
per litre) at 15—20° are [Ag*][OH’], 6-10 x 10; [Cu ][OH’f, 1-7 x 
10°18; [Fe ][OH’}, 1x 1°38; [Fe 1x 10°88. The solubility 
product of silver hydroxide at 40° is 1-4 10-8, whence the heat of 
solution is —1650 cal. 

In acid solutions, copper and tartrate ions react to form a complex 
ion, COO’-CH(OH)-CH(OH)-COO’+Cu™ COO’*CH—-CH-COO’ 

O-Cu-O 

+2H*. In moderately alkaline solutions, the sodium salt of this 
complex ion is formed, whilst in strongly alkaline solutions the salt 
Cu[O-CH(CO,Na)-CH-(OH)-CO,Na], is formed. Lead behaves in 
the same manner as copper, whilst antimony gives the ion 
COO’-CH-(OH)-CH:(OH)-CO,(SbO). Chromium and iron give more 
complex tartrates, probably of the formula X,T,;, where X is the 
metal and T the tartrate ion. 8.8. 


Graphical Determinations of Chemical Equilibria. O. 
ScowartTzkoprr (Z. anorg. Chem., 1924, 138, 233—248).—Theo- 
retical. A method is described whereby, if the relation between 
two quantities is of the form y=/(x) and can be plotted in the form 
of a graph, it is possible, by a simple geometrical construction alone, 
to construct the integration curve z =|f(x).dz, and also more 
complicated derived integration curves such as y=|f(x)/z?.dzx. 
The method is applied to an investigation of the reaction 2CO+- 
O, == 2C0,, the initial data being the relations between the temper- 
ature and molecular heats of the gases concerned. These are plotted 
graphically and curves for the equilibrium constant and energy of 
reaction as functions of the temperature are derived. W. H.-R. 


Systems : Sodium Chloride-Sodium Hydroxide—-Water and 
Potassium Chloride—Potassium Hydroxide-Water. A. von 
Antroporr (Z. Elektrochem., 1924, 30, 457—467).—Both systems 
have been examined at temperatures ranging from the cryohydratic 
to the boiling temperatures. Full numerical data and numerous 
diagrams are given. Allowing for the wide difference between the 
binary systems hydroxide-water and chloride-water at higher 


temperatures, the ternary systems present no ae _ 
W. A.C. 


Sparingly Soluble Salts, readily obtained from Hot Solu- 
tions of Reacting Substances. I. K. P. CHATTERJEE and 
N. R. Duar (J. Physical Chem., 1924, 28, 1009—1028).—The solu- 
bility of the citrates of calcium and strontium and of the saan 
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and tartrates of copper, zinc, magnesium, manganese, cobalt, 
nickel, iron (ferrous), and thorium has been determined at temper- 
oo up to 100°. Calcium citrate forms four different ae 
Ca,(C,H;0,).,4H,O, an 
Ca,(C,H,0,)>,4H,0, but in most “Cases, is pre- 
cipitated from hot and cold solutions, the solubility increasing 
with rise of temperature. The influence of temperature on the 
rate of precipitation is found to depend on whether the reaction 
mixture is agitated or not. L. L. B. 


Selective Solvent Action by the Constituents of Aqueous 
Alcohol. III. Effect of some Water-soluble Semi-solutes. 
 R. Wrieut (J. Chem. Soc., 1924, 125, 2068—2069)—A semi- 
solute dissolved in aqueous alcohol lowers the vapour pressure of 
the constituent in which it is soluble and raises the vapour pressure 
of the other constituent. Experiments with potassium, sodium, 
and ammonium salts show that sulphates and carbonates have the 
greatest effect and nitrates and bromides the least; the effects of 
sodium and potassium salts of the same acid are almost identical 
and are slightly greater than the effect of the ammonium salt. The 
data are not conclusive enough to say that each ion produces its 
own independent effect. 8. K. T. 


Theory of Thermodynamical Phase Boundary Potentials. 
E. Apet (Z. physikal. Chem., 1924, 112, 206).—A correction to a 
previous paper (ibid., 110, 587). 


Application of Phase Rule to Galvanic Cells. J. A. Beatriz 
(J. Amer. Chem. Soc., 1924, 46, 2211—2223).—A general method of 
deriving the phase rule is described. The method is applied to 
galvanic cells, the phase rule being deduced in the form: V=n+ 
2—P+R—S-+(z—1), where V is the number of independent 
variables and n is the number of components distributed in P phases 
separated by S surfaces with electrical potentials corresponding 
with =z different pressures, R being the number of arbitrary restric- 
tions imposed (e. g., pressure, temperature). The number of wong of 
equations it is necessary to write for a given cell represents the 
number of phases. Detailed application is made to three typical 
cells. When the calculated number of independent variables is 
greater than is expected, the system is not in equilibrium, either 
because it is not correctly divided into phases, or because some 
irreversibility between the phases exists and additional restrictions 
are necessary to remove it, or else because the system can never be 
in equilibrium. A cell with two electrodes in the same solution 
must, for the purposes of the rule, be considered as having two liquid 
phases separated by a surface at which there is a potential ; 1. 


Electrochemical Polarisation. E. Sprratsxky (Z. Llekiro- 
chem., 1924, 30, 491—492).—An improved rotating commutator 
for the study of polarisation phenomena is described. W. A.C. 
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Preparation of Chromium by Electrolysis. J. Siarist, P. 
WINELER, and M. Wantz.—(See ii, 864.) 


Electrolytic Deposition of Tungsten. B. Neumann and 
H. Ricuter (Z. Elektrochem., 1924, 30, 474—477).—From aqueous 
solutions of double cyanides and oxalates of tungsten no metallic 
tungsten is obtainable under any conditions, the utmost effect being 
reduction to WO,. Acetone and pyridine solutions of WCl, also 
gave negative results. From glycerol solutions of the hexachloride, 
small quantities of metal are deposited, but there is considerable 


decomposition of the solvent, and conduction ceases after a short 
time. W. A.C. 


Reduction Potentials of Quinones. II. Potentials of 
certain Derivatives of Benzoquinone, Naphthaquinone, and 
Anthraquinone. J. B. Conant and L. F. Freszr (J. Amer. 
Chem. Soc., 1924, 46, 1858—1881; cf. A., 1923, ii, 9, 727).—The 
reduction potentials of 35 additional derivatives of the above 
quinones have been determined in acid alcoholic solution. The 
reduction potential as determined is a direct measure of the free 
energy of reduction of the quinone by hydrogen in the particular 
solvent employed. Some of the quinones were sufficiently soluble 
in water to allow of measurements being made in aqueous solution. 
The reduction potential of unsubstituted o-quinones is considerably 
higher than that of the corresponding p-quinones, and in the case 
of the unsubstituted benzoquinones and naphthaquinones the 
difference appears to be nearly constant. The attachment of a 
phenylene group to a quinonoid nucleus (whether ortho or para) 
lowers the reduction potential, this lowering being about 220 mv. 
for one phenylene group, but much greater (about 338 mv.) for a 
second attached to a p-quinone, and much less (108 mv.) for a second 
if joined to an o-quinone. The phenylene group has more effect 
than two alkyl groups. The reduction potential is lowered on 
introducing a hydroxyl group into the molecule, the effect being 
greatest when this group is attached to the quinonoid nucleus; the 
methoxyl and ethoxyl groups are nearly equal in their influence, 
which is a little less than that of the hydroxyl group. The reduc- 
tion potentials of chloro- and bromo-anilic acids are very markedly 
affected by the concentration of the acid employed, whereas those 
of the other quinones are essentially the same for the different 
strengths employed. This is connected with the fact that these 
compounds are acids of strength comparable with the mineral acids. 
The results obtained with certain so-called hydroxy-p-quinones give 
additional support to the p-quinonoid structure of these substances. 
Chlorine and bromine produce very nearly the same result. Sub- 
stitution of hydrogen by chlorine increases the potential in all the 
series, but no satisfactory correlation can be made between the 
position of the substituent atom and the magnitude of its effect. 
The carboxyl, carbalkoxyl, or sulphonic acid group, when introduced 
into anthraquinone and naphthaquinone, raises the potential greatly. 
The following compounds were incidentally prepared. Methyl 
anthraquinone-2-carboxylate, m. p. 165°. 2-Chloromethylanthraquin- 
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one, pale yellow, shining plates, m. p. 164-5°, was made by 
chlorinating @-methylanthraquinone in chlorobenzene. In nitro- 
benzene, it is formed as a by-product along with anthraquinone-f- 
carboxylic acid. Contrary to the statement that all w-halogenated 
methylanthraquinones are decomposed by sulphuric acid, it is not 
affected by heating with concentrated sulphuric acid for 7 gl 
at 100°. .C. 


Electrometric Studies on Azo and Hydrazo Compounds. 
E. Buimann and J. H. Brom.—(See i, 1353.) 


Electrolysis of Soda-Lime Glass. I. Evolution of Gas 
and its Relation to Sorption and Conductivity. J.W.REBBECK 
and J. B. Fereuson (J. Amer. Chem. Soc., 1924, 46, 1991—2002).— 
The electrolysis of soda-lime glass has been investigated by filling 
bulbs with mercury, immersing them in dilute sodium hydroxide 
solution, and passing a current in one direction or the other. When 
the mercury is the cathode, the gases evolved consist of oxygen 
mixed with excess of hydrogen. The gas evolution may be prevented 
by heating the tubes in a vacuum for long periods at 350°, but the 
power of evolving gas is regained if the tube is exposed to water or 
water vapour. Any gas evolved may be made to disappear by 
reversing the potential, and no gas is produced if the mercury is 
made the anode. The formation of gas is due to the action of 
sodium on sorbed water, and simultaneous electrolysis of the sodium 
hydroxide thus formed; noticeable gas evolution occurs at poten- 
tials as low as 1-3 volts. The sorption of water does not affect the 
resistance of soda-lime glass, but the resistance is greatly increased 
by heating in a vacuum owing to causes which are to be dealt with 
in a later paper. Immersion in an acid solution gives rise to greater 
gas evolution than immersion in alkaline solution; this is possibly 
due to the adsorption of hydrogen ions in the former ee a 


Chemical Action Produced by Niton. S. C. Linp and 
D. C. Barpwett (J. Amer. Chem. Soc., 1924, 46, 2003—2009 ; 
ef. this vol., ii, 11)—The velocity coefficients of the reaction which 
occurs when electrolytic gas is acted on by niton show an abnormal 
increase at low pressures. The action is caused by both «-rays and 
recoil atoms, but if the latter are cut off by enclosing the radon in a 
thin «-ray bulb, the velocity coefficient is normal. In a bulb 1 cm. 
in diameter, the «-ray effect equals the recoil-atom effect at 117 mm. 
pressure. When allowance is made for the effect of the recoil 
atoms, the product of the velocity coefficient for the «-ray effect 
(expressed in terms of millimetres of pressure change per curie of 
radon) by the square of the diameter of the reaction sphere is 
constant=84-1. W. H.-R. 


Thermal Decomposition of Methane. R. C. Canreto (J. 
Physical Chem., 1924, 28, 1036—1048).—The influence of various 
catalysts, CaO, bone-black, Cu-CuO, Ni-NiO, Fe,0,-Fe, MnO,, 
and silica gel, on the thermal decomposition of methane has been 
studied at various temperatures. Most of these exert some influence 
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on the reaction; the action of Ni-—NiO is especially noticeable, 
complete equilibrium probably being obtained at 780° with this 
material. 

Methane may decompose according to any one of the following 
equations (1) CH,~C+-2H,; (2) 2CH, == C,H,+2H,; (3) 2CH,=—= 
C,H,+3H,. Equilibrium constants calculated from Nernst’s 
formula show that only negligible amounts of ethylene and acetylene 
are to be expected. L. L. B. 


Autoxidation and Antioxygenising Action. Catalytic Pro- 
perties of Sulphur and its Compounds: Generalisation of 
the Phenomenon. C. Movrev, C. Durratssz, and M. BaApocHE 
(Compt. rend., 1924, 179, 237—243).—A list of 71 sulphur com- 
pounds which act catalytically is given. It is suggested that the 
mode of combination of the sulphur in the molecule may be a factor 
in determining the nature and intensity of the observed catalytic 
action. Oxidisable substances studied include benzaldehyde, 
acraldehyde, styrene, turpentine, linseed oil, and sodium sulphite. 

H. J. E. 


Hydrolysis of Amino-acids in Presence of Charcoal. K. 
WunpveERty (Z. physikal. Chem., 1924, 112, 175—198).—Glycine, 
alanine, aspartic acid, and leucine in aqueous solution undergo slow 
hydrolysis in the presence of charcoal. Bone-black and animal 
charcoal are the most effective; blood charcoal is less active, whilst 
linden charcoal and bone-black treated with iron oxide have no 
action. It was not found possible to detect the glycollic acid from 
glycine, but the lactic acid from alanine and the malic acid from 
aspartic acid were isolated and identified, and methods devised 
for their determination. The reaction is unimolecular and non- 
reversible and reaches a limit for a certain concentration of the 
amino-acid. This limiting concentration depends on the amount 
of amino-acid and hydroxy-acid present as required by the mass- 
action law. The velocity measurements show, however, that the 
reaction does not proceed according to the equation dx/dt= 
k{(a—x)—bx*!, but corresponds with a reversible reaction in 
accordance with the unimolecular equation dx/di=—k,(a—«—é&), 
where ¢ is the limiting concentration of amino-acid. 8.8. 


One-sided Equilibrium. E. Baur (Z. physikal. Chem., 1924, 
112, 199—205).—A theoretical discussion of the work of Wunderly 
(preceding abstract), which is regarded as dealing with a case of an 
equilibrium which can be approached with finite velocity from one 
side only. 8. 8. 


Combination of Hydrogen and Oxygen in the Presence of 
Activated Mercury. R. G. Dickinson (Proc. Nat. Acad. Sci., 
1924, 10, 409—410)—-Hydrogen and oxygen in contact with mer- 
cury combine to form water at 45° or even at room temperature, 
when illuminated by light from a quartz mercury-are lamp cooled 
by an air blast. This is due to dissociation of the hydrogen by 
“collisions of the second kind” with mercury atoms excited b 
absorption of the mercury line 2537 A. (cf. Cario and Franck, A., 
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1922, ii, 809). In the absence of any one of the three substances, 
or of the exciting radiation, no reaction takes place. M.S. B. 


Velocity of Hydrolysis of Ethyl Orthoacetate. A. SkRABAL 
and M. Batrapscutewa (Monatsh., 1924, 45, 19—24; cf. A., 1921, 
ii, 581)—In preparing ethyl orthoacetate (Reitter and Hess, 
A., 1907, i, 667), a second product is formed, b. p. 77-5—78° (ketene 
acetal?). The kinetics of hydrolysis of the ester, CMe(OEt),+ 
correspond with the equation dx/dt= 
k,(a—x)+k,[H'\(a—x). The constant k, is determined in the 
presence of sodium hydroxide, whereas kg is measured by acid 
hydrolysis in the presence of a mixture of potassium dihydrogen 
and disodium hydrogen phosphates; the values k,=5-7 x 10 and 
k,z=1-0106 are recorded at 25°. F. M. H. 


Velocity of Hydrolysis of Ethyl Ether. A. Sxrapat and 
H. Arroupr (Monatsh., 1924, 45, 13—18; ef. A., 192], ii, 581; 
1922, ii, 134).—The hydrolysis of ether to alcohol in presence 
of benzenesulphonic acid as catalyst was carried out in closed tubes 
at 98°, when practically no ethylene was formed. It is an acid 
hydrolysis. With minutes as units, k=9x105. The velocity 
coefficients for related substances vary widely, and run parallel 
with variations in general reactivity. 

To determine the alcohol formed, the reaction mixture was made 
alkaline and distilled; water was then removed by calcium oxide 
in presence of pyridine, and the alcohol esterified with* acetic 
anhydride. After neutralisation of the acetic acid, the? ethyl 
acetate was hydrolysed with barium hydroxide, and the mixture 
titrated with hydrochloric acid. F. M. H. 


Inversion of Sucrose and Determination of Hydrogen-ion 
Concentration. M. Dusovux (Helv. Chim. Acta, 1924, 7, 849— 
854).—When the equation k=k,y{H*]+%y(C—[H’]), in which & is 
the observed velocity coefficient, kg, ky are the coefficients for the 
hydrogen ion and the non-ionised acid, and C is the total concentra- 
tion of the acid catalyst, is applied to the inversion of sucrose, ky is 
found to vary, not only with different acids, but also with change of 
concentration of the same acid. This difficulty is surmounted by 
giving ky the constant value found for it when sucrose is inverted 
by 0-002N-hydrochloric acid, which is regarded as completely 
ionised. W. E. E. 


Kinetics of Catalytic Decomposition of Bromocamphor- 
carboxylic Acid. W. Pastanocov (Z. physikal. Chem., 1924, 
112, 448—460)—-Measurements have been made of the rate at 
which carbon dioxide is split off from bromocamphorcarboxylic 
acid dissolved in acetophenone and o-nitrotoluene under the catalytic 
influence of aniline and quinidine. When the base is in excess, 
the reaction is unimolecular. With excess of acid, the velocity 
increases as the reaction proceeds, and the initial velocity is smaller 
the higher the concentration of the acid. No matter what the 
initial concentration, however, the velocity has the same value when 


¥ 


GENERAL AND PHYSICAL CHEMISTRY. ii. 843 


the same concentration of acid is reached, other conditions being 
equal. With the optically active base, the rates of decomposition 
of the d- and l-acids are different, but the value for the inactive 
acid is less than the calculated mean, and the difference increases 
as the reaction proceeds. This is probably due to the difference 
in distribution of the catalyst between the two acids when the 
quantities have become unequal, thus reducing the rate of decom- 
position of the more rapidly decomposed acid. It is unlikely that 
racemate formation has more than a secondary influence. 


M.S. B. 


Catalytic Activity of Carbons from Aromatic Hydrocarbons 
and some Derivatives. W.Farmerand J. B. Firtu (J. Physical 
Chem., 1924, 28, 1136—1146).—Determinations of the activity of 
carbons prepared from 22 aromatic hydrocarbons, with regard to 
the evolution of oxygen from hydrogen peroxide, have been made 
after (1) activation at 900° in a vacuum from 3 minutes to 4 hours, 
and (2) subsequent treatment with iodine in chloroform, heating 
to drive off the iodine, digesting in alcoholic potassium hydroxide, 
washing, and finally heating as in (1). Samples of carbon derived 
from amines show the highest activity and those from phenolic 
substances the least activity. ‘The cause of the variation has not 
been disclosed. The effect of the iodine treatment is to increase 
the activity of the carbon in every case. M. B. D. 


Catalytic Action of Copper. IV. Periodic Variation of 
the Activity with Temperature of Reduction. W.G. PALMER 
and F. H. ConstaBieE (Proc. Roy. Soc., 1924, A, 106, 250—268).— 
The relation between the catalytic activity of copper and the 
temperature of its reduction from the oxide has been examined in 
experiments on the decomposition of ethyl and propyl alcohols (cf. 
A., 1922, ii, 437). The breaks which occur in the reaction-velocity— 
temperature curves at about 280° (A., 1921, ii, 542) are shown 
to be due to the progressive covering of the catalyst with the poly- 
merisation products of the corresponding aldehydes. For rising 
and falling temperatures, these curves coincide only when the 
reaction temperature does not exceed 280°. 

The reaction velocity when plotted against the temperature of 
reduction (200—400°) shows three maxima, which are less pro- 
nounced when the reduction temperature reaches 420°, the reduced 
copper then undergoing a change in structure, accompanied by a 
permanent increase in activity. The more active the catalyst, the 
smaller is its temperature coefficient. The heat of activation of 
the alcohol molecule appears to vary periodically with the reduction 
temperature of the catalyst and to depend very largely both on the 
atomic arrangement in the adsorbing surface and on the change in 
the area of this surface exposed. 


Mechanism of the Catalytic Decomposition of Ethyl Acetate 
by Nickel at Various Elevated Temperatures. J. N. PEARCE 
and C. N. Orr (J. Physical Chem., 1924, 28, 1201—1210).—Ethyl 
acetate begins to decompose at a temperature slightly below 300°. 
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The products of the catalytic decomposition of ethyl acetate by 
nickel, prepared by reducing the oxide obtained by heating nickel 
nitrate, have been examined at 300—450°. The proportions of 
carbon dioxide and methane in the decomposition products increase 
with rise in temperature; those of hydrogen and carbon monoxide 
decrease. Traces of ethane, but neither higher hydrocarbons nor 
free acid, are formed. The addition of hydrogen to the vapour 
before passing it over the nickel produces little change in the 
nature of the decomposition products. The activity of the catalyst 
is altered by some of the products of decomposition. The mechanism 
suggested is the primary decomposition into acetone, ether, and 
carbon dioxide. M. B. D. 


Catalytic Decomposition of Formic Acid. E. MU.urr and 
F. Miiuer (Z. Elektrochem., 1924, 30, 493—497).—In the form of 
finely-divided metal, osmium causes a steady reaction in the sense 
H-CO,H=H,+CO,, whilst the other members of the platinum 
group effect a trifling decomposition and rapidly become inactive. 
In the form of colloidal solutions, however (e.g., when a salt of the 
metal is added instead of the metal itself), all the platinum metals 
show considerable catalytic activities. Thus where platinum black 
evolves 1—2 c.c. of gas, colloidal platinum evolves more than 
200 c.c. Osmium and ruthenium, under these conditions, remain 
as dark, colloidal solutions ; the other metals are rapidly coagulated, 
but continue to act catalytically. The phenomena indicate that 
catalytic activity is associated with particles of a definite range 
of magnitude and is independent of the nature of the metal. 

W. A. C. 


Irreversible Reduction and Catalytic Hydrogenation. J. B. 
Conant and H. B. Currer (J. Physical Chem., 1924, 28, 1096— 
1107).—Where the oxidised and reduced forms of a compound 
can exist in mobile equilibrium, the behaviour towards oxidising 
and reducing agents is conditioned by the oxidation—reduction 
potential. In the absence of such equilibrium, oxidation—reduction 
potentials cannot be measured, but it is possible to characterise 
compounds of this type by determining the potential of the weakest 
reducing agent which will cause reduction. The authors use the 
term ‘apparent reduction potential,’ and employ an electro- 
chemical device for detecting when reduction occurs. The results 
of experiments with seventy-five compounds of different types 
show that, if the solvent and, in particular, the hydrion concentration 
be specified, then the potential of the reducing agent employed 
determines whether or not appreciable reduction will take place. 
A table of apparent reduction potentials for seven substances in 
the different solvents is given. Maleic acid (—0-25-L0-10 v.) is 
not affected by vanadous chloride (—0-15 v.), but in 0-2N-hydro- 
chloric acid is immediately reduced by hydrogen and colloidal 
platinum (—0-05 v.). Similar experiments with dimethylacrylic 
acid show that the process of catalytic hydrogenation cannot be 
formulated electrochemically, but consists in the direct addition 
of activated hydrogen atoms. Experiments in which (1) dimethy]- 


q 

| 

| 

| 
| 
E 

| 


GENERAL AND PHYSICAL CHEMISTRY. ii. 845 


acrylic acid, (2) maleic acid was added to an equimolecular mixture 
of anthraquinol-2 : 7-disulphonate and anthraquinone-2 : 7-disul- 
phonate in 0-1N-hydrochloric acid (+0-17 v.), in the presence 
of a platinum catalyst, showed no reduction, although the catalyst 
was not poisoned. 

The authors discuss in detail the possible differences between 
the mechanism of soluble reducing agents and catalytic hydro- 
genation. If soluble oxidising and reducing agents are assumed 
to be unable to add or remove hydrogen atoms to the carbon 
linking, but only to the oxygen atoms at the end of a doubly 
conjugated system, an explanation for the reversible reduction of 
quinones and the irreversible reduction of maleic acid is possible. 

Alternative views for the formulation of electrochemical equa- 
tions for reversible oxidation and reduction are discussed, and the 
authors decide in favour of electron transfer as a basis of repre- 
sentation. L. L. B. 


Catalytic Dehydration of Alcohols. A. B. Brown and E. E. 
Rew (J. Physical Chem., 1924, 28, 1077—1081).—The authors 
have studied the catalytic decomposition of ethyl and butyl] alcohols 
between 220° and 500°, using the dehydrating catalysts thoria, 
alumina, blue oxide of tungsten, and silica gel. From ethyl alcohol, 
ethane and methane are formed, and from butyl alcohol, butane 
and propane, the amounts of ethane and butane being particularly 
large with silica gel as catalyst. Alumina and the oxide of tungsten 
are the best catalysts for the formation of ethylene and butylene, 
both for high yield and absence of side reactions. The ratio of 
unsaturated hydrocarbon to aldehyde is considerably higher for 
butyl than for ethyl alcohol, but decreases with rise of temperature 
with all catalysts. Butyl alcohol is in every case decomposed at a 
lower temperature than ethyl alcohol. L. L. B. 


Catalytic Alkylation of Ammonia. A. B. Brown and E. E. 
Rew (J. Physical Chem., 1924, 28, 1067—1076).—A quantitative 
study of the alkylation of ammonia by methyl, ethyl, n-propyl, 
and n-butyl alcohols, by passing the alcohols mixed with ammonia 
over various catalytic oxides at 300—500°, using the apparatus 
described by Kramer and Reid (A., 1921, i, 389). 

The following catalysts, arranged in order of ascending effective- 
ness, have been studied: blue oxide of tungsten, commercial 
silica gel, alumina, silica gel impregnated with nickel oxide, zir- 
conia, silica gel impregnated with thoria, and a silica gel specially 
prepared by the authors. For high activity, long life, and absence 
of side reactions, the special silica gel is much the best. It is pre- 
pared by adding a sodium silicate solution (4-59 Na,O) to an equal 
volume of 10% pure hydrochloric acid. The resulting gel is broken 
into large fragments, suspended in running water for several days, 
and then dried at temperatures rising in stages to 180°. The 
optimum temperatures, percentages of alcohol converted into 
amines, and the ratios of primary, secondary, and tertiary amines 
formed, using this catalyst, are as follows: methyl, 480°, 56%, 
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5:12:38; ethyl, 465°, 39-5%, 2:5:3; n-propyl, 415°, 49%, 
10:11:18; n-butyl, 430°, 25%, 11: 11:3. L. L. B. 


Action of Light on Dissolved Silver Salts in the Presence 
of Zinc Oxide. E. Baur and A. Perret.—(See ii, 857.) 


Photochemical Union of Hydrogen and Sulphur. R. G. W. 
NorrisuH and E. K. ii, 848.) 


Tap Plug. E. T. Leremans (Chem.-Ztg., 1924, 90, 526).—To 
avoid loss of liquid which may occur in the bore of the plug 
of the ordinary tap, e.g., in separating funnels, the plug is ground 
away on one side sufficiently to allow liquid to flow, instead of 
boring a central hole. On turning the plug at right angles the 
portion ground away now becomes part of the funnel. H. T. 


Micro-distillation Apparatus. H. LurrmMann (Amer. J. 
Pharm., 1924, 96, 506—507).—A simple trap, inserted between the 
distilling flask and the upright air condenser, prevents the con- 
densed liquid from running back into the flask. Provision is made 
for removing the liquid periodically from the trap. a. = 


Combined Fractionating Column and Condenser. W. J. 
GoopERHAM (J. Chem. Soc., 1924, 125, 2197).—An ordinary glass- 
disc fractionating column and jacket is sealed at the lower end 
into the centre tube of a Liebig condenser, at the bottom of which 
a side-tube is fitted. The vapour ascends the column and is con- 
densed in the annular space between the jacket of the column and 
the condenser tube, and the liquid is collected from the side-tube. 
The apparatus may also be used as a double-surface reflux 
condenser. 


Sublimation Apparatus. A. GursBrer and T. Payer (Chem.- 
Ztg., 1924, 48, 807—808).—The apparatus consists of a hard glass 
distillation flask with a protective covering of asbestos sheet 
around the lower half and a wide side-tube containing a cylinder 
of thin platinum foil. The flask is supported within a metallic 
covering which serves to maintain an even heat throughout its 
length, and a small burner is employed to heat the side-tube. This 
is connected to a spherical receiver with two openings, the second 
being connected through a Liebig condenser to a second similar 
receiver which, in turn, is connected to the vacuum pump. A 
stream of purified gas is passed through the apparatus during the 
course of an experiment. The apparatus may be used, for example, 
for the purification of selenium dioxide by subliming the crude 
preparation, after drying at 120°, in a current of oxygen; the 
product in the first receiver consists of snow-white crystals of 


selenium dioxide free from moisture and oxides of nitrogen. 
A. R. P. 


Apparatus for the Viscosimetric Determination of Transi- 
tion Points. N. H. HarrsHorne (J. Chem. Soc., 1924, 125, 
2096—2099).—The solubility tube is fitted[with a stirrer the stem 
of which consists in part of a capillary tube surmounted by a bulb 
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of about 20 c.c. capacity. The results of experiments with 
saturated solutions of sodium sulphate, disodium phosphate, and 
nickel sulphate are recorded. 


Transformations of Elements. A. Smits (Nature, 1924, 
114, 609—610).—Description of a vacuum lamp constructed for 
the use of lead instead of mercury, and intended for experiments 
on the transmutation of elements. A. A. E. 


Inorganic Chemistry. 


Chloro-perbromide Equilibria. E. A. DancasTEr (J. Chem. 
Soc., 1924, 125, 2038—2043).—The decomposition of chloro- 
perbromides has been investigated by shaking aqueous solutions of 
the chlorides with a concentrated solution of bromine in carbon 
tetrachloride, followed by the analysis of each layer (cf. Jakowkin, 
A., 1894, ii, 271; 1896, ii, 514). The chloro-perbromides of copper, 
calcium, strontium, barium, magnesium, and aluminium all behave 
normally, giving at 25° a dissociation constant K,, agreeing 
approximately with that obtained by Jakowkin (loc. cit.) for the 
compound KCI,Br, (about 0-73). The chlorides of cadmium and 
mercury behave abnormally, giving a much higher value of K, 
which also increases considerably with increasing concentration. 
These abnormalities are due to the existence of complex molecules 
and ions in solution, and, using the method of Name and Brown 
(A., 1917, ii, 455), it is shown that, in a pure solution of cadmium 
or mercury chloride, the percentage of simple molecules and ions 
increases with the dilution. W. H.-R. 


Viscosity and Surface Tension of Solutions of Iodine and 
Potassium Iodide. E. A. Dancastsr (J. Chem. Soc., 1924, 125, 
2036—2037).—Using viscosimeters of the Ostwald type and the 
surface tension method of Sugden (T., 1922, 121, 858), determinations 
have been made at 25-6° (1) for aqueous—ethyl alcoholic solutions 
of iodine and potassium iodide, in which the alcohol was 70% 
by volume, and the sum of the iodine and iodide 0-1 g.-equiv. 
per litre; and (2) for pure methyl-alcoholic solutions in which the 
sum of iodine and iodide was 1-0 g.-equiv. per litre. Neither the 
viscosity nor the surface tension shows any appreciable variation, 
although the compound KI, is undoubtedly formed. The density, 
viscosity, and surface tension of pure methyl alcohol were also 
determined; the values found were: 0-7874; 7756 0-005613 ; 
7°56 22-58. W. H.-R. 


Preparation of Fluorine. J. Smmons (J. Amer. Chem. Soc., 
1924, 46, 2175—2179).—The second fluorine generator described 
by Argo, Mathers, Humiston, and Anderson (A., 1919, ii, 333) is 
improved. A large, vertical, delivery tube is attached to the anode 
compartment and is occasionally heated to prevent choking. The 


li. 848 ABSTRACTS OF CHEMICAL PAPERS. 


electrolyte (potassium hydrogen fluoride) is replenished by heating 
to a liquid state with aqueous hydrofluoric acid in a separate copper 
cell, the water being removed by electrolysis and the liquid salt 
decanted from the solid copper fluoride. Short-circuiting between 
the anode and the diaphragm is prevented by sealing the former 
into the latter with Portland cement. The improved generator, 
with a P.D. of 10 volts, yields 4 litres of fluorine per hour for 20 to 
30 hours. 8. K. T. 


Preparation, Freezing Point, and Vapour Pressure of 
Hydrogen Fluoride. J. Smons (J. Amer. Chem. Soc., 1924, 
46, 2179—2183).—Anhydrous, air-free hydrogen fluoride, prepared 
by heating anhydrous potassium hydrogen fluoride (cf. preceding 
abstract) in a special copper retort, freezes at —83°. The vapour 
pressure, p, in mm. of mercury is given by log p=7-37—1315/T, 
which holds between 236° and 320° Abs. 8. K. T. 


Density and Molecular Complexity of Gaseous Hydrogen 
Fluoride. J. Sruons and J. H. HipEBRanp (J. Amer. Chem. 
Soc., 1924, 46, 2183—2191).—The vapour density of hydrogen 
fluoride at temperatures below its b. p. was determined by a dyna- 
mical method. The results, together with the data of Thorpe and 
Hambly at higher temperatures (cf. T., 1889, 55, 163), may be 
closely calculated on the assumption that the vapour consists of 
an equilibrium mixture of HF and (HF),, the heat of association 
being 6670 cal. per mol. 8. K. T. 


Comparison of Molecular Volume Numbers [of Oxygen 
and Nitrous Oxide]. R. Lorenz and W. Hrerz.—(See ii, 823.) 


Conditions of Reaction of Hydrogen with Sulphur. V. 
Photochemical Union. R. G. W. Norrisn and E. K. RrpEau 
(J. Chem. Soc., 1924, 125, 2070—2081; cf. T., 1923, 123, 3202).— 
The absorption spectrum of sulphur vapour contains a band with 
maximum absorption at 2750 A., in good agreement with the earlier 
work of Graham (A., 1910, ii, 1015). This corresponds with a 
critical increment of activation, g=51,670 cal. per g.-atom, in 
agreement with the value previously found (loc. cit.) for the critical 
increment of activation of the (dark) gaseous reaction between 
hydrogen and sulphur, 51,400 cal., and also with the heat of dis- 
sociation of the 8, molecule, 50,000 cal. Conversely, ultra-violet 
radiation of wave-length about 2700 A. is photochemically active 
in initiating a gaseous reaction between hydrogen and sulphur 
vapour, proportional to the pressure of the sulphur vapour. In the 
gaseous state, reactions between hydrogen and sulphur can take 
place only between sulphur atoms, which are produced both by 
collisions and by photochemical dissociation. In addition, a reaction 
at the surface takes place between hydrogen and activated S, 
molecules, and is not affected by ultra-violet radiation, the activation 
being entirely caused by collisions. In all cases, whether the 
activation takes place in the gaseous state or at the surface, by 
radiation or by collision, the energy of activation is constant, 
indicating that, in activation by collisions, the Newtonian laws of 
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inelastic impact do not apply, but that the process obeys the laws 
of quantum dynamics, the same amount of energy being extracted 
from the colliding molecules, whatever the force of their impact, 
providing this exceeds a certain magnitude. In these reactions, 
activation of the sulphur molecule, whether S, or Sg, is synonymous 
with the dissociation of one valency “ bond.” W. H.-R. 


Crystal Structures of some Sulphides, Selenides, and 
Tellurides. M. L. Huaerns (Physical Rev., 1923, 21, 211— 
212).—It is assumed that in crystals of the sulphides, selenides, and 
tellurides of zinc, cadmium, mercury (bivalent), copper (univalent), 
silver, and gold, each metallic atom is surrounded by four negative 
atoms at tetrahedron corners, and each sulphur, selenium, or tellur- 
ium atom by four or eight electropositive atoms at tetrahedron 
or cube corners. The available crystallographic data are in accord 
with the necessary structures, and the latter also receive confirma- 
tion from a consideration of inter-atomic distances calculated from 
the corresponding densities. A. A. E. 


Change of Conductance of Selenium due to Electronic 
Bombardment. R. pe L. Kronic (Physical Rev., 1924, 24, 
377—382).—The increase in conductance, AC, with current J and 
voltage V is in good agreement with the expression, AC/C= 
V1+kIV—1, derived from the free electron theory of metallic 
conduction; k=98-5. A. A. E. 


Crystal Structure of ‘‘ Metallic '’ Selenium and Tellurium. 
M. K. Stattery (Physical Rev., 1923, 21, 378—379).—Both elements 
crystallise in a simple triangular lattice with 3 atoms associated 
with each point of the lattice. For selenium and tellurium, respec- 
tively, the side, a, of the basal triangle is 4:34, 4-44 A., and the 
axial ratio, c, 1-14, 1-33. A. A. E. 


Principal Optical Constants of Isolated Tellurium Crystals. 
L. P. Sma and G. D. van Dyke (Physical Rev., 1923, 21, 206).— 
For tellurium crystals, ranges of the principal optical constants in 
the visible spectrum were determined as follows : Principal reflecting 
powers (when the light falling on one of the hexagonal faces is 
polarised with the electric vector respectively parallel and perpendi- 
cular to the principal crystalline axis), R, 0-28—0-34, R, 0-26—0-30 ; 
refractive indices, n, 2-50—3-44, n. 2-05—2-68 ; principal absorption 
constants, k, 0-40—0-56, k, 0-54—0-67. A. A. E. 


Direct Determination of the Principal Reflecting Powers 
of Isolated Tellurium Crystals. L. P. Sra (Physical Rev., 
1923, 21, 211; cf. preceding abstract).—By a direct method, the 
values of R, 0-28—0-34 and R, 0-22—0-32 have been obtained 
for tellurium. A. A. E. 

Ammonia, Carbon, Hydrogen Cyanide, Hydrogen ili- 
brium, and the Free Energy of Hydrogen Cyanide. RK. M. 
BapGcer (J. Amer. Chem. Soc., 1924, 46, 2166—2172).—The 
equilibrium NH,+C—HCN-+H, is investigated by a continuous 
flow method. No side reactions take place; the mean value of 
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K(=pPx, - Pucy/Pya,) is 5-8 x 10-6, corrected to 800° Abs. The free 
energy increase attending the reaction is 19,200 cals. With the 
help of previously published data, the free energy of hydrogen 
cyanide, in cal., is shown to be given by F=30,600+0-607 log.7’— 
0-000687 2--0- -0000001173—6- ‘37. The value at 800° Abs. is 
28,400 cal. [Cf. B., 1924, 940.] 8. K. T. 


Explosion of Ammonia with Electrolytic Gas and Oxygen. 
J. R. Parrineton and A. J. Prince (J. Chem. Soc., 1924, 125, 
2018—2025).—Carefully dried mixtures of ammonia with electrolytic 
gas (2H,+O,) in varying proportions were exploded with the 
mixture initially at 85°, and 380 mm. pressure so that no steam 
could condense. The mixture becomes explosive when the ratio 
of electrolytic gas to ammonia is just above 1, when 79% of the 
ammonia is decomposed. When the ratio is just above 3, the de- 
composition is complete, the sole products being steam, hydrogen, 
and nitrogen. When ammonia is exploded with a deficiency of 
oxygen, the excess of ammonia is completely decomposed into 
nitrogen and hydrogen, and oxides of nitrogen are formed only if 
the ratio of ammonia to oxygen is less than 1-6; the maximum 
oxidation of nitrogen is 16° with the ratio 1-22. The commence- 
ment of oxidation of nitrogen is marked by colour changes in the 
flame, which changes from yellow to green, violet, and white as 
the oxidation of nitrogen increases. When ammonia is exploded 
with oxygen, the amount of nitrogen oxidised is greater than in the 
explosion of a corresponding mixture of nitrogen, hydrogen, and 
oxygen. W. H.-R. 


Hyponitrites. L. W.Jonzs and A. W. Scorr (J. Amer. Chem. 
Soc., 1924, 46, 2172—2175).—Hyponitrous acid may be regarded 
as the hydroximic acid of nitrous acid. Sodium hyponitrite, 
therefore, may be prepared by mixing alcoholic solutions of sodium 
ethoxide (corresponding with 6-62 g. of sodium) and of hydroxyl- 
amine hydrochloride (20 g.), cooling, filtering, adding sodium 
ethoxide solution (corresponding with 15-4 g. of sodium) to the 
filtrate, cooling again, and distilling the calculated amount of ethyl 
nitrite directly into the mixture. The sodium salt is precipitated 
(yield about 13-5%). 8. K. T. 


Systems of Acids, Bases, and Salts. KE. C. Frankuin (J. 
Amer. Chem. Soc., 1924, 46, 2137—2151). —By classifying com- 
pounds as acids, bases, or salts of the “ water,” a hydrogen sulphide,”’ 

‘ ammonia,” “ hydrogen fluoride,” or “‘ methane” systems, and 
by comparing the chemical properties of the corresponding members 
of each system, it is shown that sulphur, nitrogen, the halogens, and 
to a certain degree carbon, are acid-, base-, and salt-forming 
elements in the sense applied by Lavoisier to oxygen. Thus, the 
action of potassamide on solutions of metallic salts in liquid 
ammonia is exactly analogous to the action of potassium hydroxide 
on the same salts in aqueous solution. Azoimide is regarded as 
‘““ammononitric ” acid, comparable with “‘ aquonitric,” or ordinary 
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nitric, acid; thus a mixture of azoimide and hydrochloric acid 
dissolves gold and platinum, and potassium azide is a “‘ nitridising ”’ 
agent, potassium nitrate being an oxidising agent. Many acid 
amides etc. belong to both the water and the ammonia systems, 
i.e., are “mixed compounds” and experimental evidence is cited 
in support of this point of view. 8. K. T. 


Solid Arsenic Hydrides. L. and A. Bruxt (Monatsh, 
1924, 45, 25—37).—In seeking a better method of preparing 
AssH, @ a solid arsenic hydride was discovered and was shown 
to be As,H,. 

Reckleben and Scheiber’s preparation of solid As,H,, by the 
action of water on sodium arsenide (A., 1911, ii, 390), was repeated 
and their analyses were confirmed (cf. also Janovsky, A., 1873, 842; 
1876, i, 681). Its impurity (arsenic) is ascribed to the action of 
sodium hydroxide on arsenic trihydride, but it is obtained pure, 
in small yield, by atmospheric oxidation of aqueous arsenic tri- 
hydride. Interaction of arsenic trihydride and phosphorus penta- 
chloride (Janovsky, loc. cit.) in carbon tetrachloride solution did 
not give As,H,. 

Oxidation of arsenic trihydride with stannic chloride in the 
presence of hydrochloric acid gave a red, amorphous, insoluble 
hydride, As,H,. It is decomposed by heat into arsenic, the tri- 
hydride, and hydrogen; the hydrogen was determined volu- 
metrically by first measuring the total volume of free hydrogen+- 
arsenic,trihydride, and subsequently absorbing the latter with silver 
nitrate. To determine the arsenic, the hydride was dissolved in 
nitric acid, the solution reduced with iron, and the arsenic ion 
titrated with potassium bromate after distillation with hydrochloric 
acid and potassium bromide. The compound is more stable than 
As,H,, but gradually forms arsenic, especially if damp. It is 
unchanged by boiling water or hydrochloric acid but forms arsenic 
with boiling concentrated (or fused) alkali. With nitric acid, 
bromine, or hydrogen peroxide it gives arsenic acid. FF. M.H. 


Equilibrium of the Reaction between Arsenious Acid and 
Bromine, and between Arsenic Acid and Hydrogen Bromide. 
W. Mancuor and F. Oprernavser (Z. anorg. Chem., 1924, 138, 
357—367).—The reduction of disodium arsenate by hydrobromic 
acid and by mixtures of hydrochloric acid and potassium bromide 
and the oxidation of arsenious acid by bromine are indicated by the 
scheme: As,O,+4HBr — As,0,+4Br-+2H,0. Ifthe concentration 
of the hydrochloric acid is less than 24%, the reaction proceeds 
entirely from right to left; under these conditions, arsenious acid 
may be accurately titrated with bromine, the end-point of the 
titration being unaffected by the exact concentration of hydrochloric 
acid. The reverse reaction, however, may take place if the con- 
centration of hydrochloric acid exceeds 24%; the equilibrium 
conditions depend on the concentrations of arsenate, bromide, and 
hydrochloric acid, and these effects have been studied quantitatively. 

W. H.-R. 
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Constitution of Siloxen. H. Kaurzxy and G. HERzBERG 
(Ber., 1924, 57, [B], 1665—1670).—Further examination of oxy- 
SiH-O disilin, Si,H-OH (Kautzky, A., 1921, ii, 505) has led 
ray the authors to assign to it the annexed constitution ; 

HS the designation siloxen is suggested. 
O<| l Siloxen is converted by gentle treatment with 

. 1, iodine solution into the compound, Si,H,O,I, the 
CA composition of which is deduced from its analyses 
‘_“ and from determination of the hydrogen evolved 
SiH O by the action of potassium hydroxide; by the action 
of hydrogen bromide on siloxen an analogously constituted bromide, 
Si,H,O,Br,is obtained. The action of iodine dissolvedin glacial acetic 
acid on siloxen yields a tri-iodo derivative, SigH,OgI,, the properties of 
which are very similar to those of silical bromide, Si,OHBr (loc. cit.), 
which is therefore considered to be tribromosiloxen, Si,H,O,Brs. 
If the latter substance is treated with the requisite quantity of 
bromine (dissolved in boiling glacial acetic acid) for the production 
of hexabromosiloxen, the halogen is absorbed completely, with the 
formation of a yellow compound which gives the reactions charac- 
teristic of halogenated siloxens and is readily hydrolysed to an 
intensely black hydroxy derivative. With greater proportions 
of bromine, reaction occurs slowly; the products, however, are 
colourless and do not yield coloured compounds when hydrolysed. 
The hydrogen atoms in siloxen must therefore be united similarly 
to silicon atoms. .The mode of linking of the oxygen atoms is 
deduced from the observation that siloxen is converted by exhaustive 
chlorination into hexachlorodisiloxan, SiCl,°O-SiCl,, and by treat- 
ment with methyl alcohol in the presence of ammonia into hexa- 
methoxydisiloran, O[Si(OMe).,|.; since the group Si-O-Si is present 
in each of these compounds obtained in widely differing ways, it is 
assumed to be present in siloxen. The action of ammonia on 
tribromosiloxen gives triaminosiloxen, a red substance which is 
much more sensitive towards light and moisture than the corre- 
sponding hydroxy or halogeno derivatives. 

Since siloxen and its derivatives retain the finely-lamellated 
structure of the calcium silicide from which they are derived, it is 
very remarkable that the reactions proceed quantitatively and with 
almost titrimetric rapidity and definiteness. H. W. 


Equilibrium Diagram of Carbon. J. A. M. van Liempr 
(Chem. Weekblad, 1924, 21, 517—524).—A critical discussion 
of recent attempts to obtain liquid carbon. The formula of Kohn 
(A., 1921, ii, 302) connecting the vapour pressure with the tempera- 
ture of the positive electrode in the carbon arc cannot be correct, 
since the vapour pressures calculated from it for the conditions of the 
ordinary carbon filament lamp are found to be impossibly high. 
Laar’s formula log p(atm.)=—47120/T +9-4 (A., 1921, ii, 17), 
which is in very close agreement with that of Jedrzejevski and 
Wertenstein (Z. Physik, 1923, 19, 20), indicates values for the 
triple point, critical temperature, and critical pressure of 3900°, 
7800°, and 1500 atm., respectively; taking the atomic heat of 
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fusion at Debye’s value, 8-8, however, these results give a density 
of 0-0003 for liquid carbon, and are obviously untrustworthy. The 
conclusion is reached that trustworthy results cannot be obtained 
unless all the experiments are performed with uniform specific 
material. 8. 1. L. 


Action of Heat and Vacuum on Artificial Graphite. P. 
LeBEAU and M. Picon (Compt. rend., 1924, 179, 264—266).—On 
heating three specimens of artificial graphite in a vacuum, similar 
results were obtained in each case. At 1000°, the gas evolved 
consisted of methane, carbon monoxide, and hydrogen, the per- 
centages being 43-5, 20-5, and 36, respectively; at higher temper- 
atures, methane was not observed, and the percentage of carbon 
monoxide increased with temperature, reaching 95-8 at 2400°. On 
allowing dry air to come into contact with previously heated graphite 
and subsequently reheating this graphite in a vacuum, larger 
quantities of gas were obtained, but methane was absent. Volati- 
lisation of the carbon was observed at 2300°; it became rapid at 
2400°. H. J. E. 


Behaviour of Aqueous and Ethyl-alcoholic Solutions of 
Mercuric Chloride towards Different Adsorbents. II. M.A. 
Rakuzin and A. N. Nesmesanov (Miinch. med. Woch., 1924, 71, 
429430; from Chem. Zentr., 1924, i, 2892; cf. this vol., ii, 461).— 
Dry activated charcoal adsorbs ethyl alcohol. The adsorption 
decreases with increasing concentration and ceases at a concentration 


of 40%. G. W. R. 


Reaction between Carbon Monoxide and Iodic Acid in 
Aqueous Sulphuric Acid. A. B. Laws, A. W. Puriies, and 
R. K. Carterton (J. Amer. Chem. Soc., 1924, 46, 2017—2026).— 
Solutions of iodic acid in aqueous sulphuric acid react with carbon 
monoxide at the ordinary temperature with liberation of iodine, 
the reaction being greatly accelerated by increasing concentration 
of the sulphuric acid. With a given concentration of sulphuric 
acid, the iodic acid, in the presence of a large excess of carbon 
monoxide, reacts unimolecularly. On the other hand, the velocity 
of the reaction is practically unaffected by the concentration of the 
carbon monoxide whether the latter is present as gas or entirely 
in solution, and it is only when the carbon monoxide is almost 
entirely used up that the reaction velocity decreases. The velocity 
of the reaction is nearly proportional to the activity of the undis- 
sociated sulphuric acid molecules. These results may be due to the 
reaction between carbon monoxide and iodic acid, or iodate ion, 
taking place unimolecularly in two successive reactions of approxi- 
mately the same speed, and hypothetical equations are — ma 


Thermal Dissociation of certain Carbonates. G. MazzeErTi 
(Atti R. Accad. Lincei, 1924, [v], 33, ii, 46—50).—Results are 
given of an investigation of the thermal dissociation of various 
carbonates by the ordinary method of thermal analysis and by means 


ii. 854 ABSTRACTS OF CHEMICAL PAPERS. 


of a device which traces on a photographic plate the curve connecting 
loss of weight with the temperature. 

By the former method, the initial decomposition temperature of 
silver carbonate is found to be 218° (Joulin gave 225° and Nernst’s 
approximate formula gives 275°), and the temperature at which the 
oxide decomposes in a current of carbon dioxide, 414°. The second 
method reveals two distinct arrests at 168° and 389°, respectively. 
For cadmium carbonate, the two methods indicate 332° and 355°, 
respectively, as the temperature of initial decomposition, Nernst’s 
theorem giving 346°. With lead carbonate, the thermal curve 
shows a distinct change of direction at 346°. Colson gave 302° 
as the temperature of decomposition, and Nernst’s theorem indicates 
337°. In none of the above cases is any sign of the formation of a 
basic carbonate obtained. 


Attempts to Prepare a Fluocarbonate: Bearing on the 
Co-ordination Number of Carbon. J. H. Hitprsranp, H. B. 
MERRILL, and J. Stmons (J. Amer. Chem. Soc., 1924, 46, 2225— 
2226).—Unsuccessful attempts were made to prepare cesium 
fluocarbonate by the combination of carbon tetrafluoride and 
cesium fluoride under various conditions, and by the action of 
fluorine on cesium carbonate. Liquid hydrogen fluoride and liquid 
carbon tetrafluoride, which are not appreciably soluble in one 
another, also show no tendency to combine. Since cesium fluo- 
carbonate is, theoretically, the most likely compound to show 
carbon with a co-ordination number exceeding four, it appears 
improbable that carbon can have a co-ordination number greater 
than this. 


Magnetic Susceptibility of Helium, Neon, Argon, and 
Nitrogen. L. G. Hecror (Physical Rev., 1924, 24, 418—425).— 
The magnetic susceptibilities are (x107,+2%) :—helium, 
—0-780; neon, —2-77; argon, —7:52; nitrogen, —4-91, at 20° 
and 760 mm. There is satisfactory agreement between the experi- 
mental values and the orders of magnitude predicted by Pauli 
(A., 1921, ii, 161) and by Joos (Z. Physik, 1923, 19, 347). A. A. E. 


Rare Gases of Volcanic Exhalations. A. Piuttr and E. 
Boaeto-Lera (Rend. Accad. Sci. Fis. Mat. Napoli, 1924, [iii], 30, 
92—99).—The results are given of analyses of a number of gaseous 
mixtures of volcanic origin. In all cases, the ratio between the 
proportions of argon and nitrogen present is less than in ordinary 
air, whereas the ratios (He-++Ne) : N and (He+Ne): A vary within 
wide limits and in some instances are greater than is the case in air. 
In one and the same volcanic region, the contents of helium and neon 
together in different exhalations vary inversely with the temper- 
atures at which they issue. T. H. P. 


Pressure of Saturated Vapour of Mixtures of Potassium 
and Sodium Chlorides. L. Hacxspmi and R. GRANDADAM 
(Compt. rend., 1924, 179, 464—467).—The vapour pressure of 
fused potassium chloride rises from 1 mm. of mercury at 830° to 
10-8 mm, at 994°; the experimental values are thus a little lower 
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than those caleulated by Jackson and Morgan (A., 1921, ii, 260). 
Similar measurements were made in the case ef mixtures of potass- 
ium and sodium chlorides of different composition over the same 
temperature range, and the results are shown graphically, together 
with the composition of the vapour corresponding with a pressure 
of 3-49 mm. A specimen of silvinite containing 65°/, of potassium 
chloride gave results from which the conclusion is drawn that 
separation of the two chlorides by fractional distillation is pra enw 
H. J. E. 


Marine Salt Deposits. Polytherms of the Four-salt Points 
in the Potassium Chloride Region of Quinary Systems. 
Serowy (Kali, 1924, 17, 289—296, 305—309, 320—324, 333—335, 
345—350; from Chem. Zentr., 1924, i, 2773).—The author has 
investigated the equilibria of solutions saturated with carnallite, 
potassium chloride, sodium chloride, and kieserite. The different 
equilibrium intervals lie close together in the direction of low 
sulphate concentrations. The ionic concentrations are shown in 
solubility curves as functions of temperature. The concentration 
of magnesium chloride shows a regular increase, which becomes 
more pronounced at higher temperatures. The curve for magnesium 
sulphate is similar. The polytherms for sodium chloride and 
potassium chloride are abnormal. Above 72°, the absolute amount 
of potassium chloride remains always above that of sodium chloride, 
but at higher temperatures the relative solubility of sodium chloride 


increases. At high temperatures, the behaviour of the solutions 
examined is not in agreement with the Wilson rule. The densities 
of the different equilibrium solutions are given in tabular form. 

G. W. R. 


Effect of X-Rays on Halite and Sylvite. P. L. BayLry 
(Physical Rev., 1923, 21, 716).—Halite, which on exposure to 
X-rays assumes a dark brownish-yellow colour, becomes colourless 
after several days’ exposure to bright daylight. The purple colour 
assumed by sylvite fades in a few minutes in daylight. Halite 
has a very broad absorption band at the edge of the violet extending 
far into the ultra-violet and visible green; sylvite has a broad 
absorption band in the yellow and green. During fading, the peaks 
of the absorption curves are unchanged. Halite fades most rapidly 
in the bluish-green portion of the spectrum, and sylvite in the 
orange. The results possess analytical utility. A. A. E. 


Study of Secondary Valency by X-Rays. G. L. CLarK and 
W. Duane (Physical Rev., 1923, 21, 380).—Potassium iodide is 
simple cubic, with the length of unit edge 3-532 A.; potassium 
tri-iodide is monoclinic, d4-68 A. Cssium iodide is cube-centred, 
with a distance between planes containing like atoms of 4-562 A. 
In the unit parallelepiped containing 1 mol. of cesium tri-iodide, 
the distances between planes bearing cesium atoms are 4-49 A. (100), 
6-50 A. (010), and 7-04 A. (001); the iodine planes are one-quarter 
as far apart, so that one iodine atom is at the centre of the parallel- 
epiped and the other two so-called secondary valency atoms are 
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equidistant on both sides along the body diagonal. The com- 
pound CsIBr, has a similar structure with corresponding distances 
4-26, 5-91, and 6-90 A. a A. A. E. 


Metaphosphates. III. P. Pascat (Bull. Soc. chim., 1924, 
fiv], 35, 1131—1141 ; cf. this vol., ii, 39, 171, 605).—When potassium 
trimetaphosphate is heated the corresponding tetrametaphosphate 
is formed and finally Kurrol’s insoluble salt; the rate of formation 
of the latter increases with the temperature much more rapidly 
than the rate for the tetrametaphosphate. A hexametaphosphate 
is produced on fusion. Viscosity measurements show that the 
transition points of Kurrol’s three salts are 420° and 505°; a sharp 
transition at 320° corresponds with the formation of higher con- 
densation products of potassium trimetaphosphate. Potassium 
hexametaphosphate is prepared as a viscous, hygroscopic mass 
from the corresponding sodium salt through the lead salt. This 
process may cause self-condensation of the molecules of the potass- 
ium salt. The insoluble salt of Kurrol is formed by heating the 
hexametaphosphate to below 660°; at this temperature, there is a 
momentary fusion, after which the salt only melts at 960°. The 
presence of a trace of the lead salt greatly accelerates a et 


Sodium Hypochlorite [Hydrates]. A. SanrouRcHE and L. 
GaRDENT (Bull. Soc. chim., 1924, [iv], 35, 1088—1093).—By cooling 
a very concentrated solution of sodium hypochlorite, deliquescent 
crystals of the pentahydrate were prepared, m. p. 24-5--0-5°. The 
crystals decompose slowly below 25°, yielding, in the absence of 
carbon dioxide, chlorate, chloride, and oxygen; they oxidise 
organic matter energetically, but do not attack metals (iron, tin, 
zinc). A study of the solution of the crystals revealed the existence 
of two other hydrates, NaClO, 2-5H,O (m.p. 57-5°) and NaClO,H,O 
(decomp. on melting); no indication of the existence of Applebey’s 
heptahydrate was observed (T., 1919, 115, 1106). S. K. T. 


Kinetics of the Decomposition of Sodium Hypochlorite 
Solutions. F. Giorpantr (Rend. Accad. Sci. Fis. Mat. Napoli, 
1924, [iii], 30, 107—114; cf. A., 1920, ii, 488).—The decomposition 
of sodium hypochlorite takes place in accordance with the equations 
(i) 3NaOClI=NaClO,+2NaCl and (ii) 2NaOCl=2NaCl+0,. If 
a is the initial quanity of hypochlorite chlorine, that is, one-half of 
the active chlorine per unit volume of solution, x the quantity 
decomposed after the lapse of time ¢, and y and z the respective 
quantities of chlorate chlorine and chloride chlorine formed in the 
same time, =3y+z; dy/dt=k,(a—a)® and dz/dt=k,(a—zx)*. By 
the use of finite increments, an expression is obtained which, when 
applied to the experimental results furnished at 30°, gives the mean 
value 0:004153 for 1/t.2/a(a—x) and the mean value 0-0154 for 
k,:k,. The decomposition proceeds, indeed, as though it were 
a reaction of the second order, whereas actually it consists of two 
collateral reactions of the second and third orders, aa . 
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Thermal Decomposition of Sodium, Barium, and Cad- 
mium Dithionates in Aqueous Solution. J. Cornog and 
W. E. Henperson (J. Amer. Chem. Soc., 1924, 46, 1978—1980).— 
N-Solutions of the above dithionates are not decomposed by pro- 
longed boiling, but, when heated in closed tubes at 150°, complete 
decomposition occurs within 6 hours. In the presence of excess 
of air the final reaction is MS,O,+-H,O0 + O=MSO,-+H,SO,, but in 
an inert atmosphere the reaction is more complex. Decomposition 
is favoured by increasing concentration and low pressure, and is 
accelerated by the initial presence of sulphur dioxide. The primary 
decomposition probably results in the formation of metallic sulphate 
and sulphur dioxide, and is followed by secondary reactions in 
which sulphur or sulphuric acid are formed. W. H.-R. 


Ammonium as a Reducing Agent. H. H. Scuiusacn and 
H. Mrepe..—(See i, 1295.) 


Observations of the Course of Recrystallisation [of Silver] 
by Means of X-Rays. R. Giocxer and E. Kavurp (Z. Metallk., 
1924, 16, 377—379).—X-Ray photographs show that severely 
rolled sheets of silver do not undergo complete recrystallisation at 
150° in the sense that the new crystallites are not regularly oriented 
even after prolonged annealing. At 700°, complete recrystallisation 
takes many hours, but it is effected in 10 minutes at 850°. The 
rate of recrystallisation at the lower temperatures is greater the 
severer the deformation which the metal has undergone. [Cf. 
B., 1924, 1016.] A. R. P. 


Hall Effect and Specific Resistance of Evaporated Films 
of Silver, Copper, and Iron. J. C. SrernsperG (Physical Rev., 
1923, 21, 196).—Films obtained by evaporating a metallic filament 
in a vacuum are crystalline, but in a very finely-divided state. 
In the cases of silver, copper, and iron, the specific resistance is 
ten times as great as that of the bulk metal. The Hall coefficients 
of the diamagnetic metals are not altered, but that of evaporated 
iron is six times as great as for the bulk metal. A. A. E. 


Action of Light on Dissolved Silver Salts in the Presence 
of Zinc Oxide. E. Baur and A. Perret (Helv. Chim. Acta, 
1924, 7, 910—915).—It is supposed that after being activated by 
the ultra-violet waves, zinc oxide can “ electrolyse ” a surrounding 
solution of silver nitrate or sulphate. Thus, after receiving one 
quantum of energy, a molecule of zinc oxide can discharge both 
a hydroxyl and a silver ion of the aqueous silver nitrate solution 
in contact with it according to the photolytic equation, 


® +0OH’=10,+3H,0, 
— 
In support of the supposed analogy between photolysis and electro- 
lysis, it is proved that silver peroxide is formed just as it is at the 
anode in ordinary electrolysis. A mixture of zinc oxide with 
silver nitrate solution was exposed to sunlight in a revolving 
evacuated tube; the combined silver present in the solid phase 
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after exposure was found to increase and decrease with the peroxide 
content. When, however, all the peroxide had disappeared and 
there was also practically no silver ion in the solution, there was 
still combined silver in the solid phase, probably in the form of 
oxide. It is imagined that the photolytic oxygen mostly adds on 
to the silver salt or silver oxide which the solution presents to it. 
The peroxide compound afterwards dissociates thermally, leaving 
silver oxide, which either passes into solution again by double 
decomposition with the zinc salt, or else is itself photolytically 
decomposed into silver and oxygen. This succession of reactions, 
which is influenced in many ways, especially by temperature, 
excludes the possibility of there being any relation between the 
amounts of combined and metallic silver in the solid phase. On 
the other hand, the total photolytic oxygen (gas evolved plus gas 
dissolved in liquid phase plus gas fixed as peroxide) is in that 
stoicheiometric relation with the metallic silver produced which 
is required by the photolytic equation previously given. Thus, 
as a whole, the reaction may be expressed by the equation : 
40. 


Crystalline Structure of Calcium Oxide, Sulphide, and 
Selenide. W. P. Davey (Physical Rev., 1923, 21, 213).—Using 
the method previously described (ibid., 1922, 19, 538), results were 
obtained for the diffraction pattern, ionic lattice, and side of unit 
cube, respectively, as follows :—calcium oxide, face-centred cube, 
simple cube, 2°395-+-0-002; calcium sulphide, simple cube, simple 
cube, 2-843-+-0-003; calcium selenide, face-centred cube, simple 
cube, 2-957-+-0-003. On heating calcium with selenium in an 
evacuated tube, reaction took place with explosive violence; a 
brown scale of CaSe, found on the fragments, was formed during 
the instant of the explosion, but was sufficiently crystalline to give 
a diffraction pattern. A. A. E. 


Thermal Decomposition of Calcium Hydrogen Carbonate 
in Aqueous Solution. R. Srumprer (Compt. rend., 1924, 179, 
266—268).—Solutions of calcium hydrogen carbonate were kept 
at 70°, 80°, and the b. p. and were also boiled rapidly, the proportion 
of undecomposed hydrogen carbonate being determined from time 
to time. The values obtained indicate that the reaction is uni- 
molecular, although the reaction velocity is somewhat greater 
at the outset and finally less than the theoretical values. H. J. E. 


Réle of Water in Reactions in the Solid State. III. D. 
BataRreEv (Z. anorg. Chem., 1924, 138, 349—356).—The reaction 
between calcium oxide and silica has been studied at temperatures 
up to 930° in atmospheres of dry air, hydrogen, and carbon dioxide, 
and also in steam. The velocity of the reaction and the temperature 
at which it begins to take place with measurable speed depend on 
the atmosphere, the accelerating effect of water being the greatest. 
Traces of hydrogen chloride or hydrogen sulphide greatly accelerate 
the reaction owing to the formation of surface films of calcium 
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chloride or sulphide which liquefy. In other cases, the gas is 
adsorbed on the surface and the adsorbed layer produces a loosening 
of the surface molecules of the solid which is comparable with a 
softening or melting. When two solids are stirred together, a 
loosening of the molecules occurs at the points of contact and a 
slight reaction occurs. Whether the action proceeds further depends 
on the temperature, compression, heat of reaction, and the water 
or gas content. The reaction is greatly accelerated if a liquid or 
fused layer can be formed, and this may be caused either by action 
of the atmosphere or by the thermal effect of the first small reaction. 
Thus reactions between calcium oxide and other solids above the 
temperature of dissociation of calcium hydroxide are comparatively 
slow unless the other solid can form a fused or liquid layer, as in the 
systems CaO—MoO, or CaO-Ag,P,0,. The greater reactivity attri- 
buted by Hedvall and Heuberger (this vol., ii, 484) to solids in the 
region of their transition points may also be due to the effect of fused 
or liquefied surface layers (cf. this vol., ii, 483, 611). Silver pyro- 
phosphate, Ag,P,0,, melts at 565+ 2°; white silver sodium 
pyrophosphate, Ag,NaP,O,, becomes yellow at 235 + 3° and melts 
at 400—450°. W. H.-R. 


Crystalline Structure of Barium and Strontium Selenides. 
M. K. Stattrery (Physical Rev., 1923, 24, 213)—X-Ray examin- 
ation by Davey’s method (ibid., 1922, 19, 538) shows barium and 
strontium selenides to have a simple cubic structure of ions, d= 
3-308 and 3-117 A. (.0-003 A.), respectively. A. A. E. 


Combining Weight of Lead from Vesuvian Cotunnite. A. 
Pruttr and D. Mieriaccr (Gazzetta, 1924, 54, 605—610).—Lead 
tetraphenyl, prepared from cotunnite which made its appearance 
in Vesuvius during the eruption of 1906, has the same m. p., 223-6°, 
as the compound prepared from ordinary lead, and exhibits scarcely 
any radioactivity, the residues from the phenylation being far more 
radioactive than the original material in consequence of the accumu- 
lation of radium-D. Lead tetraphenyl may be obtained perfectly 
pure by alternate crystallisations from benzene and chioealorin and 
by treatment with absolute alcohol, provided that sufficiently pure 
lead chloride is used in its preparation. The action of bromine 
vapour converts lead tetrapheny!l quantitatively into lead bromide, 
the ratio between the weights of the two compounds thus furnishing 
a means of calculating the combining weight of lead. Ordinary 
lead gave values lying between 207-170 and 207-216, the mean being 
207-192, whereas lead from the Vesuvian cotunnite gave numbers 
ranging from 207-025 to 207-079, the mean being 207-050, which 
corresponds with a mixture of ordinary lead and urano-lead con- 
taining about 12% of the latter. ye 


(x+y) Eutectoid in Brass. W. Hxrxe and K. LEDEBUR 
(Z. Metallk., 1924, 16, 380—381).—-Brass undergoes a trans- 
formation at 470° which is accompanied by an evolution of heat, 
but not by a visible change in the microstructure, so that some 
doubt has been thrown on the theory that this is due to the decom- 
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position of the @ constituent into the «+y eutectoid. If about 
15% of manganese is added to the alloy, however, the change 
from 8 into a coarse eutectoidal structure of «+y is very marked 
and, as manganese forms only solid solutions with both copper 
and zinc, this appears to indicate that the change at 470° in the 
pure brass is really a eutectoid transformation. [Cf. B., ot a 
A. R. P. 


Crystal Structure and Density of Cuprous Selenide and 
Zinc Selenide. W. P. Davey (Physical Rev., 1923, 21, 380).— 
Cuprous selenide crystals are composed of three interpenetrating 
face-centred cubic lattices, two of copper and one of selenium, 
giving a crystal structure similar to that of calcium fluoride. The 
side of each of the face-centred cubes is 5-°751--0-007 A. Zinc 
‘selenide, similarly to zinc sulphide, is composed of two interpenc- 
trating face-centred cubes of side 5-651+-0-007 A. The calculated 


densities are: cuprous selenide, 7-154; zinc selenide, 5-283. 
A. A. E. 


Crystallographic Identity of the Two Forms of Mercuric 
Oxide. G. R. Luvi (Gazzetia, 1924, 54, 709—712).—Results 
are given of an X-ray examination of yellow and red mercuric 
oxide by the method of crystalline powders irregularly oriented, 
use being made of an anti-cathode of pure copper and of preparations 
1-5 mm. in diameter. The two photograms are virtually identical, 
a constant displacement of the interferences amounting to about 
0-8 mm. being explainable by the difference between the apparent 
specific gravities of the two modifications. The latter are therefore 
crystallographically identical and the symmetry appears to be 
trimetric or even of a higher order, although Moses (A., 1904, ii, 46) 
and Hillebrand and Schaller (A., 1907, ii, 788) agree that the natural 
mercuric oxide, montroydite, crystallises in the orthorhombic 


system. 


Revision of the Atomic Weight of Yttrium. Analysis of 
Yttrium Chloride. I. O.Honiescumip and A. MeuwseEn (Z. 
anorg. Chem., 1924, 140, 341—356).—Pure yttria was prepared 
from two different sources by fractional precipitation with ammonia 
followed by fractionation of yttrium bromate. Holmium was very 
difficult to separate from yttrium by either process, but the latter 
separated the material into less soluble fractions containing hol- 
mium, and more soluble fractions containing erbium, which could 
be readily separated by repetition of the ammonia fractionation. 
The yttria thus obtained was further purified by double precipitation 
of the chloride by saturating its solution with hydrogen chloride 
at 0°. The yttrium chloride was dried over potassium hydroxide, 
heated at 350° in a current of hydrogen chloride, and the ratios 
YCI, : 3AgCl : 3Ag were determined with this material. The purest 
fraction gave a mean atomic weight of Y=88-950-+L0-010 and spec- 
troscopic examination showed only the faintest trace of erbium to be 
present. Two others specimens of yttrium chloride containing 
about 0-05—0-1% of other rare earths, chiefly holmium and 
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dysprosium, gave results for the atomic weight of just above 89. 
These figures are in agreement with Aston’s conclusion that 
yttrium is a single element of atomic weight 89. A. R. P. 


Separation of Yttrium from the other Elements of 
Gadolinite. L. V. Currica, and L. FerNanpEs (Gazzetta, 
1924, 54, 617—622)—Not only is yttrium sulphate less soluble 
than the sulphates of the other metals accompanying yttrium in 
gadolinite, but the differences in solubility are still more marked 
with the double sulphates formed with thallous sulphate. Fractional 
crystallisation of the double sulphates hence serves as a good 
method for the preparation of pure yttrium salt. T. H. P. 


Fractionation of the Cerium Earths and Separation of the 
Various Groups of Rare Earths. L. FERNANDES (Gazzetta, 
1924, 54, 623—628).—Fractional crystallisation of the double 
sulphates formed with thallous sulphate (cf. preceding abstract) 
serves as a means of separating the cerium metals. Cerium thallous 
sulphate has the formula, Ce,(SO,),,T1,SO0,,4H,O, but the presence 
of excess of thallous sulphate may lead to the precipitation of the 
salt, Ce,(SO,)3,3T1,S0,,H,0. The lanthanum salts of analogous 
formule have also been prepared. A convenient method for 
determining the atomic weight of the metal of any fraction in order 
to follow the course of the separation consists in converting the 
oxide into sulphate, crystallising the latter, washing it with water 
and dehydrating it, precipitating the sulphate as barium sulphate, 
and determining the ratio between the weights of the anhydrous 
sulphate and the barium sulphate. This procedure obviates the 
troublesome elimination of traces of carbonate from the oxide. 


Crystal Structures of Alumina, Ferric Oxide, and Chromic 
Oxide. W. P. Davey (Physical Rev., 1923, 21, 716).—For 
alumina, ferric oxide, and chromic oxide, respectively, the side of 
unit triangle is 4-745, 5-035, 4-932 A.; axial ratio, 2-726, 2-726, 
2-754; computed density, 4-001, 5-243, 5-256. In all three cases 
there are 3 mols. per unit prism. A hexahedral molecule is assumed, 
consisting of an equilateral triangle of oxygen with a metal atom 
immediately above and below the centre of the triangle. The 
oxides are ‘‘ valency compounds ”’ and should not be decomposed 
by an electric field while molten. A. A. E. 


Reactions in Carbonyl Chloride Solutions. II. Form- 
ation of Chloroaluminates. A. O. Germann and K. Gaagos 
(J. Physical Chem., 1924, 28, 965—972).—Carbony] chloride solutions 
of aluminium chloride react with many metals, and vigorously 
with magnesium and calcium. This is due to the production of 
double salts, which in the case of magnesium and calcium are 
soluble in carbonyl chloride and hence do not impede the attack 
of the metal. The compound CaCl,,2AICl,,2COCl, has been 
isolated. This readily loses carbony! chloride (dissociation pressure 
at 19-5°=25 mm.) and the product when heated loses aluminium 
chloride, giving the compound 3CaCl,,4AlCl,, previously obtained 
VOL, OXXVI. ii. 32 
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by Baud by fusing together the anhydrous salts. Magnesium 
reacts in a similar manner, but on cooling the product a two-liquid 
system is formed which has not been further investigated. S. 8. 


New Types of Ter- and Quadri-valent Compounds of 
Manganese. IF, Orsson.—(See i, 1298.) 


Crystal Lattice of Manganous Oxide. G. R. Levi (Gazzetta, 
1924, 54, 704—708).—Investigation by the Debye and Scherrer 
method shows that the crystal lattice of manganous oxide is cubical 
and of exactly the same type as that of sodium chloride, the value 
of a being 4:40 A. The calculated density is 5-46, which agrees 
well with the value, 5-432, found for the oxide after fusion in the 
Tammann furnace; for the artificial product Rammelsberg (Ann. 
Phys. Chem., 1865, [ii], 124, 513) and Playfair and Joule (T., 1846, 
3, 57) gave the value 5-091, and for the mineral the latter authors 
gave 5-18. Laue’s method gave for magnesium oxide the value 
a=4-22 A. (cf. Gerlach, Z. Physik, 1922, 3, 184). T. H. P. 


Crystal Structure of Manganese Dioxide. A. Sr. Joun 
(Physical Rev., 1923, 21, 389)—Polianite is a body-centred tetra- 
gonal array of MnQ, groups having an axial ratio 0-651, edge 
4-44 A., and d5-043. The oxygen atoms lie on a face-centred 
tetrahedral lattice and the manganese on a body-centred lattice, 
a manganese atom being at the centre of alternate tetrahedra of 
oxygen atoms. Since the pattern of pyrolusite is similar, any 
external form leading to its classification as orthorhombic is due to 
pseudomorphism, A. A. E. 


Solubility Product of Barium Manganate and the Equili- 
brium between Manganate and Permanganate Ions. E. I. 
SCHLESINGER and H. B. Srems (J. Amer. Chem. Soc., 1924, 46, 
1965—1978).—-Barium manganate may be prepared by the cautious 
addition of a saturated solution of potassium permanganate to a 
boiling saturated solution of barium hydroxide, carbon dioxide 
being excluded. The bluish-black barium manganate is washed by 
decantation, separated, dried at 110°, and then in a vacuum desiccator 

-over phosphorus pentoxide. It may be analysed by suspension in 
excess of phosphoric acid, when it is decomposed thus : 3BaMnO,-+- 
The resulting 
mixture is treated with excess of a standard solution of ferrous 
phosphate, which reacts with both manganese dioxide and _per- 
manganate, and the unchanged ferrous salt titrated with standard 
permanganate solution. In this way, the total oxidising power of 
the mixture is obtained. A similar determination is carried out 
in which the manganese dioxide is filtered off, and the permanganate 
determined alone. From these titrations the quantity of manganate 
originally present can be calculated, the double determination being 
necessary to allow for manganese dioxide present as impurity. 
The solubility product of barium manganate determined by measur- 
ing equilibrium concentrations in the reaction BaMnO,-++K,CO,—= 
BaCO,+K,Mn0O,, is 2-46 x 10° on the assumption that potassium 
carbonate and manganate are equally ionised under the equilibrium 
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conditions, The equilibrium constant for the reaction between 
manganate and permanganate ions is K,,=[Mn0O,’ [OH’}#/[MnO,’’ 
=16-L7 at 25°. An apparatus is described for the accurate deter- 
mination, by conductivity measurements, of the end-point of the 
titration of very small quantities of alkali in the presence of 
permanganate. W. H.-R. 


Crystal Structure of Hard Steel. K. Hernpiyorer (Phy- 
sical Rev., 1924, 24, 426—438).—By the use of the ionisation chamber 
method, the X-ray spectrum and its intensity distribution have 
been observed for iron practically free from carbon and for iron 
containing respectively C, 0-80, 1-31%; Cr, 0-14, 0-:12%; Mn, 
0-35, 0-24°% ; Si, 0-19, 0-17%, in both the fine and coarse martensitic 
condition. Martensite shows the same lines as pure iron, but 
less intense, somewhat broader, and slightly shifted, the amount 
of shift being approximately the same for different carbon contents. 
The space lattice of martensite, like that of «-iron, is a body-centred 
cube, but contracted by 0-4%. From considerations of density, 
martensite is believed to be a mixture in varying proportions of 
(a) a solid solution of carbon in «-iron, the carbon atoms replacing 
the iron atoms, and (db) finely-dispersed cementite. The solid solu- 
tion is unstable even at the ordinary temperature. At 260°, the 
lattice distortion of martensite largely disappears in 30 minutes, 
although only part of the carbon is precipitated, and the hardness is 
still far above that of the annealed state. The cementite also 
contributes to the hardness by reason of its fine grained condition. 
[Cf. B., 1924, 1015.] A. A. E. 


Metallographic Heat Etching. W. 
and G. JackwirtH (Z. anorg. Chem., 1924, 140, 384—390).— 
Annealing polished metallic specimens in a vacuum develops the 
grain structure in the same way as “heat etching” them in a 
fused salt bath or in an indifferent gas, showing that the ‘‘ etching ”’ 
is not due to chemical action, but to recrystallisation phenomena 
on the surface of the specimen and to volume changes during 
heating. The characteristic double network that often develops 
during “ heat etching ’’ is due, not to polymorphic changes, but to 
this surface recrystallisation, which is induced by the cold work 
the specimen has undergone during polishing. Tests carried out 
on steels by heating in a vacuum indicate that the grain structure 
of the stable phase at high temperatures can be determined by 
slow cooling only when the composition of the steel is near the 
eutectoidal point and that, in other cases, quenching is essential 
for the development of the grain structure. 4 m 


Crystal Structure of Iron-Nickel Alloys. L. W. McKrEHan 
(Physical Rev., 1923, 21, 380).—The body-centred cubic lattice of 
iron has a=2-872x10-8 cm., corresponding with d 7-775; the 
face-centred cubic lattice of nickel has a=3-510 1078 em., corre- 
sponding with d 8-953. The variation of the lattices with com- 
position of alloys has been followed. A. A. E, 
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Preparation of Chromium by Electrolysis. J. Sicrist, P. 
WINKLER, and M. Wanvz (Helv. Chim. Acta, 1924, 7, 968—972).— 
In order to obtain a deposit of chromium from a chromic acid solu- 
tion, it is necessary to add another electrolyte; a mixture of 0-3% 
of chromic sulphate and 24-5%, of chromium trioxide was studied 
(cf. Sargent, Trans. Amer. Electrochem. Soc., 1920, 37, 479). Below 
3-4 volts, only hydrogen is evolved. There is rapid increase of 
yield with rise of current density, the maximum being obtained at 
160 amp./dm.2 At small current density the deposit is soft, and 
at high values arborescence is marked, but with a rotating cathode 
current densities of more than 160 amp./dm.? give satisfactory 
results. The best results are given at the ordinary temperature 
(the yield at 50° being one-fourth that at 20°) and with a silver 
cathode : 0-17 g./amp. hour at A~186 amp./dm.? (52% of theory). 
The duration of the electrolysis has no effect on the quality or 
yield of metal. Experiments on pure chromium trioxide gave 
negative results; hence it is suggested that all the deposit of 
chromium is due to the electrolysis of chromic sulphate. 

In the electrolysis of solutions of chromium salts, the use of a 
diaphragm is necessary and the yield depends on the pg and 
chromium concentration of the electrolyte; a solution obtained by 
dissolving the sulphate (green spangles) in the warm, containing 
161 g./litre of chromium, gave the best yield: 0-16 g./amp. hr. 
at A=73-7 amp./dm.*. Generally the deposit is arborescent, 
consisting of black needles of doubtful purity. Even the best 
deposits were inferior to those obtained from chromic acid and 
the yields were poor throughout. W. E. E, 


Quinquevalent Chromium. F. Otsson.—(See i, 1299.) 


Chlorides of Bivalent Molybdenum, Tungsten, and Tant- 
alum. IV. Derivatives of Tritungsten Hexachloride 
[‘‘ Tungsten Dichloride '’]. K. LinpNER and A. KOHLER (Z. 
anorg. Chem., 1924, 140, 357—367; cf. this vol., ii, 192).—Tungsten 
hexachloride is reduced to the “dichloride” by heating with 
magnesium, lead, zinc, or, preferably, aluminium powder mixed 
with quartz. The chloro-acid, obtained as previously described 
(A., 1922, ii, 509), crystallises in yellow needles of the composition 
H[W,Cl,,H,O],aq. The complex anion is not nearly so stable as 
the corresponding molybdenum and tantalum compounds; in 
alcoholic solution or on gentle heating, 1 mol. of hydrogen chloride 
is lost, leaving an insoluble yellow residue of [W,Cl,,H,O]. With 
concentrated sulphuric acid, hydrogen chloride is evolved and the 
compound W,Cl,(SO,) formed, whereas alkali hydroxides dissolve 
the chloro-acid with the evolution of hydrogen and the formation 
of the corresponding alkali tungstate. Hydrolysis with a small 
quantity of water yields the compound [W,Cl,,2H,O]Cl,, whereas 
much water causes complete oxidation to tungstic acid. The 
following salts of the chloro-acid are described: (a) from alco- 
holic solution: C;H;N,H[W,Cl,,H,O], pearly yellow leaflets; 
(C;H;N)3,H;[W3Cly], yellow octahedra; (6) from aqueous solution: 
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C;H;N,H[W,Cl,],3H,O, which loses 3H,O at 36°; 

which loses 2H,O at 140°; (c) from pyridine solution after addition 

of ether: C;H;N,H[W,Cl,(C,H;N)],2Et,0, which loses ether at 

78°. 

From solutions of the chloro-acid in hot, concentrated hydrobromic 
acid, thin, yellow leaflets of H[W,Br,Cl,,H,0],9H,O are obtained 
on cooling; they yield with hydrobromic acid and pyridinium 
bromide light yellow crystals of (C;H;N),,H,[W,Br,Cl,], which are 
converted into C;H;N,H[W,Br,Cl,] with the loss of 2 mols. of 
pyridinium bromide on heating at the b. p. of xylene. Molecular- 
weight determinations of some of the above compounds by the 
cryoscopic method in nitrobenzene showed that the above formulz 
are corrects A. R. P. 


Pyrocatechol Compounds of Sexa- and Quinque-valent 
Molybdenum. R. WEINLAND and P. HurHmann.—(See i, 1306.) 


Atomic Heats of Tungsten and Carbon at Incandescence 
Temperatures. A. G. WortHine (Bull. Nela Res. Lab., 1922, 
1, 349).—From the total radiation of a filament, F(7’), the relation 
between its resistance and the temperature, R= R(T’), and the rate 
of increase of temperature 7’=T7'(i), the heat capacity at constant 
pressure, Cp, can be calculated H.J=F(T)+C,(dT' /dt). F(T) and 
R(T’) were determined in the ordinary way. By measuring the 
resistance at various time intervals after switching on the heating 
current, the increase in R, and thus the temperature are obtained. 
In the case of tungsten, the atomic heat was lower than that given 
by Pirano and Corbino. At high temperatures, however, it lies 
considerably above the theoretical value, 3Nk. The value for carbon 
lies between 5 and 6, in good agreement with the prolongation to 
1000° of a curve on graphite measured by Weber. It is stated that 
the assumption of the contribution of electron vibration to the 
magnitude of specific heats at high temperatures as explanation 
of their exceeding the theoretical value does not suffice. 
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Synthesis of Carnotite. G. CanNzERI and V. PEsTELLI (Gaz- 
zetta, 1924, 54, 641—646).—The analytical data referring to carnotite 
(cf. Friedel and Cumenge, A., 1899, ii, 434) are unsatisfactory, owing 
partly to the difficulty of obtaining an amorphous or microcrystal- 
line mineral free from impurities, and partly to the difficulties 
attending the separation of vanadium from uranium. By adding 
uranic anhydride in the form of ammonium pyrouranate to fused 
potassium (or sodium) metavanadate, microscopic, rectangular, 
fluorescent plates, apparently of the rhombic system and of the 
composition Kfor Na](UO,)VO,, are obtained. These artificial 
carnotites are analogous in composition to the uranylphosphates 
obtainable either in solution or by the igneous method, and also to 
various natural uranylphosphates, and may be regarded as deriv- 


atives of the relatively stable uranylvanadic acid, hive H. 
Evidence of this stability is furnished by the fact that, unlike the 
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vanadates, the carnotites do not alter in colour when treated with 
acids. 

A method of separating vanadium from uranium by means of 
“cupferron is described. [Cf. B., 1924, 979.] 


Change in the Thermoelectric Power of Tin at the M. P. 
T. R. Harrison and P. D. Foorr (Physical Rev., 1923, 21, 196— 
197).—The thermoelectric power of a solid tin-liquid tin thermo- 
couple at the m. p. is 1-2 microvolts/degree, the liquid tin being at 
the higher potential. The Peltier Z.M.F. is computed to be 
0-6 millivolt. Both results are opposite in sign to those predicted 
by the simple electron theory. A. A. E. 


Crystal Structures of some Tetragonal Crystals. M. L. 
Hueeins (Physical Rev., 1923, 21, 719—720).—In anatase and 
rutile (TiO,), each titanium atom is surrounded by four equidistant 
oxygen atoms, and each oxygen by two equidistant titanium atoms, 
all at tetrahedron corners. The compounds SnO,, PbO,, MnO,, 
MoO,, RuO,, ZrSiO,, ThSiO,, YPO,, and MgF, are like rutile; 
probably also ZrO, and SiO, (cristobalite). The compound Mn,0, 
has one of two structures, in both of which each manganese atom 
is surrounded by four oxygen atoms and each oxygen by three 
manganese atoms, at tetrahedron corners. In calcium tungstate, 
the oxygen atoms are each surrounded by two calcium and two 
tungsten atoms, at tetrahedron corners, each calcium or tungsten 
atom being surrounded by eight oxygen atoms. Lead molybdate 
is similar. Tetragonal mercuric iodide may be similar to anatase 
or to calcium tungstate. A. A. E. 


Isomorphism of Compounds of Thorium with those of 
Quadrivalent Cerium. Curtica and A. Toccui (Gazzetta, 
1924, 54, 628—633; cf. this vol., ii, 112)—The compounds 
Th(SO,),,4H,O, (NH,),.Th(NO,),, and NiTh(NO ;),,8H,O, are mis- 
cible in the solid state with the analogous ceric compounds in 
proportions varying over a moderately wide range, support being 
thus furnished to the view that cerium should be placed in the 


same sub-group as thorium (cf. Zambonini, A., 1923, ii, ae » 


Substitutes for Platinum. A. GawatowskI (Z. anal. Chem., 
1924, 64, 473).—Alloys of silver and aluminium, of silver, aluminium, 
and platinum, and of nickel and platinum, known technically as 
alargan, platalargan, and platnik, respectively, may be used as 
substitutes for platinum in analytical operations. W. H.-R. 


Theory of Indicators. A. Griinpere (Z. anorg. Chem.., 1924, 
138, 333—348).—A solution of chloropentammineplatinic chloride 
is colourless, but shows an absorption band in the ultra-violet. 
On gradual addition of a solution of sodium hydroxide, the absorp- 
tion band moves sharply to the visible region of the spectrum at 
the point where 1 mol. of sodium hydroxide is present to every 
1 mol. of chloropentammine salt. The mixture becomes pale 
yellow owing to the reaction 


[Pt,5NH,,Cl]Cl, ++NaOH —[Pt,4NH,,NH,,ClJCl, +NaCl+H,0. 
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A similar change occurs when sodium hydroxide is added to a 
solution of hexammineplatinic chloride owing to the reaction 
[Pt,6NH,]Cl,+ NaOH but the 
absorption band, whilst undergoing a sharp change, does not move 
into the visible spectrum. When the colourless aqueous solution 
of the compound [Pt,2NH,,C;H;N,NO,,CI,|Cl is treated with 
sodium hydroxide, the solution becomes yellow owing to the 
formation of the compound [Pt,NH,,NH,,C;H;N,NO,,Cl,]. These 
colour changes are reversible in the presence of hydrogen ions, 
and are examples of indicator action due to purely chemical reac- 
tions. They support the chemical theory of indicators of Stieglitz 
(A., 1904, ii, 17; 1908, i, 726) as opposed to the classical dis- 
sociation theory of Ostwald. The colour changes are due to the 
rearrangement of the inner co-ordination sphere. W. H.-R. 


Mineralogical Chemistry. 


‘‘ Bitumen '’ in Meteorites. P. E. Sprermann (Nature, 1924, 
114, 276).—Evidence is adduced to show that the presence of a 
hydrocarbon in meteorites is due to the action of water on carbide 
after the arrival of the meteorite on the earth. A.A. E. 


Felspathic Sandstones of the Hercynian Chain and the 
Products of Permo-Triassic Evaporation. L.CayEeux (Compt. 
rend., 1924, 178, 2103—2106).—The sandstones which occur in the 
Hercynian chain contain large masses of felspars, which, however, 
represent much greater deposits reduced in quantity by erosion 
and decomposition. The part played by such felspathic sandstones 
in the carboniferous period was that of a source of potassium, 
sodium, magnesium, and calcium in water. The evaporation of 
such masses of water containing salts of these metals has given 
rise to salt deposits, notably those of Stassfurt. H. J. E. 


Datolite from Rigollo (Parma Province). T. Nocca (Atti 
R. Accad. Lincei, 1924, [v], 33, i, 444447).—Analysis of crystals 
of this mineral, d!8 2-995, np 1-62—1-67, gave: H,O, 6-09; SiO,, 
37°35, CaO, 35-27, B,O,, (21-29), these results agreeing well with 
the formula HCaBSiO;. The results of crystallographic measure- 
ments are given. 


Presence of the Compound, K,Mn,(SO,),, among the Pro- 
ducts of the Present Activity of Vesuvius. F. ZaAmMBoNINI and 
G. Caropsi (Rend. Accad. Sci. Fis. Mat. Napoli, 1924, [IIT], 30, 
123—126).—Stalactites of the laval cupola formed on Vesuvius 
during the activity of September—October 1922 contain small 
pink tetrahedra, sometimes united to groups, of the composition 
K,Mn,(SO,)3._ The name manganolangbeinite is proposed for this 
mineral, 
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Composition of Thomsonite. S. G. Gorpon (Proc. Acad. 
Nat. Sci. Philadelphia, 1924, 76, 103—107).—From the previously 
published analyses of thomsonite, which give values for the ratio 
of lime to soda varying from | : 1 to 6: 1, the graphs of the (lime-+- 
soda) content against the silica, and against the water contents, 
are plotted, and, by extrapolation, it is shown that the analysed 
minerals belong to a series (thomsonite series) which can be inter- 
preted as mixed crystals of the end members : CaO,Al,05,2Si0,,3H,O 
(calciothomsonite) and Na,O,Al,0,,38i0,,H,O (natrolite with 1H,0), 
the latter component being only able to enter the mixed crystals 
to the extent of 50%. 


Content of Hafnium in Vesuvian Zircon. A. Piutti (Rend. 
Accad. Sci. Fis. Mat. Napoli, 1924, [IIT], 30, 122—123).—In a 
private communication from von Hevesy, it is stated that Vesuvian 
zircon contains 1% of hafnium. 


Sklodowskite, a New Radioactive Mineral. A. ScHOEP 
(Compt. rend., 1924, 179, 413—415).—The mineral occurs¥at 
Chinkolobwe (Belgian Congo) in the form of pale yellow crystals, 
d 3-54, associated with kasolite. It is a hydrated magnesium 
uranium silicate of the formula MgO,2U0,,28i0,,7H,O containing 
small quantities of sodium, potassium, nickel, and telluric acid. 
It exhibits more marked dispersion and birefringence than chinko- 
lobwite. H. J. E. 


Rare Gases of Volcanic Exhalations. <A. Prurtr and E. 
Bogero-Lera.—(See ii, 854.) 


Combining Weight of Lead from Vesuvian Cotunnite. A. 
Prutti and D. ii, 859.) 


Synthesis of Carnotite. G. CANNERI and V. 
865.) 


Analytical Chemistry. 


Apparatus for Identifying a Gas. J. F. Duranp (Bull. Soc. 
chim., 1924, [iv], 35, 1207—1208).—A short glass tube, drawn out 
at one end to a capillary and closed at the other by a rubber tube 
with a glass rod inserted, is filled with the reagent for identifying 
the gas. A few drops of reagent are expelled by pressure and the 
tube lowered into the gas; on releasing the pressure, a portion of 
the gas bubbles up through the reagent. 8. K. T. 


Colorimeter for Corrosive Gases. E. C. Wuirz and R. C. 
Totman (Physical Rev., 1923, 22, 207).—An all-glass colorimeter 
for measuring low concentrations of bromine, iodine, nitrogen 
dioxide, etc., consists of a connected system of standard tubes on 
a rotating cylindrical frame, which are compared with the longer 
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sample tube and a very short tube containing gas of high enough 
concentration to be susceptible of direct measurement. A. A. E. 


Analysis of Volatile Organic Substances by Combustion 
in an Open Tube. M. E. Carribre and C. LEENHARDT (Bull. 
Soc. chim., 1924, [iv], 35, 1206—1207).—The vapour of the volatile 
organic liquid is carried into the combustion tube by a stream of 
warm oxygen, the vaporisation taking place in a simple apparatus 
which can be attached to the end of the tube. 8S. K. T. 


Measurement of Hydrogen-ion Concentrations with Glass 
Electrodes. W. E. L. Brown (J. Sci. Instruments, 1924, 2, 
12—17).—A glass bulb filled with a solution of known hydrogen-ion 
concentration is immersed in the unknown solution. By means 
of capillary tubes, both solutions are connected with calomel 
electrodes, which, in turn, are connected with the electrometer 
and through a potentiometer to earth, respectively. The potentio- 
meter is adjusted to balance nearly the whole H.M.F., and the 
small remainder of a few millivolts is read off on the electrometer. 
The bulb of the glass electrode is 2 cm. in diameter and the walls 
are 0-03 mm. thick. The best results are obtained with soft glass ; 
Jena glass behaves as a hydrogen electrode in acid solutions and 
as a sodium electrode in alkaline solutions. The results are cal- 
culated from the formula H=0-058 . log (C,/C,) volts, where E is 
the observed #.M.F., and C, and C, are the hydrogen-ion con- 
centrations of the two solutions. By the use of this apparatus, it 
has been shown directly that oxyhemoglobin is a stronger acid 
than hemoglobin. A. R. P. 


Acidosis. XX. Colorimetric Determination of Blood p,; 
at Body Temperature without Buffer Standards. A. B. 
Hastines and J. SenpRoy, jun. (J. Biol. Chem., 1924, 61, 
695—710).—By the use of a comparator and two tubes, one con- 
taining 0-01N-sodium hydroxide and the other 0-0001N-hydro- 
chloric acid, into which are introduced varying amounts of phenol- 
sulphonephthalein, it is possible to obtain a colour corresponding 
with any given value of pg; the employment of standard buffer 
solutions can be avoided, and the p, of blood-serum determined 
to within +0-02. If both determinations are carried out at the 
same temperature, the results obtained by electrometric and 
colorimetric methods agree within the limits of experimental error ; 
by performing the colorimetric determination at body temperature, 
it is therefore possible to dispense with the correction proposed 
by Cullen (A., 1922, ii, 672). C. R. H. 


Use of Sodium Chloride as Standard in Analyses of Sea- 
water. Y. Mé&nacerR (Compt. rend., 1924, 179, 195—198).— 
The fourth International Congress of Chemistry has proposed the 
adoption of sodium chloride solution as standard, in the analysis 
of sea-water, instead of the normal sea-water from the hydrographic 
laboratory at Copenhagen. If this proposal be accepted, measure- 
ments should be referred to a certain volume of the standard: solu- 
tion, and not to a certain weight, owing to differences in density 
between the standard solution and sea-water of the same chlorine 
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content from different sources. In addition, new hydrographic 
tables should be drawn up, because of the difficulty of applying a 


uniform correction when passing from the old to the -—_ — 


Replacement of Iodine by Ferric Chloride in Quantitative 
Analysis. I. M. Kotrnorr and O. TomiceK (Pharm. Weekblad, 
1924, 61, 1205—1209).—The method of titration with ferric chloride 
proposed by Jellinek and Winogradoff (A., 1923, ii, 871; this vol., 
li, 703) does not under any conditions give accurate results. The 
most suitable indicator was found to be meconic acid, in presence 
of a cupric salt as catalyst, but the highest degree of accuracy 
attained was 0-5%. 8. I. L. 


Standardisation of Thiosulphate Solution by the Perman- 
ganate—Iodide and Dichromate—Iodide Methods. W. C. Bray 
and H. E. Mituer (J. Amer. Chem. Soc., 1924, 46, 2204—2211).— 
The permanganate—iodide and the dichromate-—iodide methods of 
standardising sodium thiosulphate give results agreeing to within 
0-1%, the slight difference probably being due to a small oxygen 
error in the latter method. No side reactions occur in the per- 
manganate method, but when dichromate is used this is only true 
within the narrow concentration range given by Vosburgh (A., 
1922, ii, 863), and then only when the iodide is the last reagent 
added. When the dichromate is added last, too much iodine is 
liberated, probably due to an oxygen error. It is suggested that 
an intermediate compound is formed by the interaction of oxygen 
and the iodide and dichromate ions which reacts with the iodide 
in presence of acid to form iodine and with the dichromate to form 
oxygen, the latter causing the error. a 2 


Thomas Test for Ammonia. B. H. Butcuer (Abstracts 
Bact., 1924, 8, 32—33).—Thomas’ test for ammonia, using phenol 
and sodium hypochlorite, is affected by peptone (0-05%), sodium 
caseinate (0-2), milk (0-15), acetic acid (0-25%), butyric acid 
(0:25%), lactic acid (0-35°%), acetaldehyde (0-05%), dextrose 
(0-05%), lactose (0-1%). Formaldehyde (2%) did not interfere. 
Aliphatic amines produce a blue coloration identical with that 
given by ammonia. A. A. E. 


Volumetric Determination of Ammonium Salts. 8S. Lév- 
GREN (Z. anal. Chem., 1924, 64, 457—470).—In the presence of 
sufficient alcohol, ammonium salts may be determined by direct 
titration with sodium hydroxide, using thymolphthalein as indicator. 
In aqueous solution, ammonia gives a blue colour with thymol- 
phthalein, but in the presence of alcohol, the equilibrium constants 
are altered so that the py curve of the ammonia is below the trans- 
formation line of the indicator. The concentration of the alcohol 
should be at least 50%, and the volume at the end of the titration 
should not exceed 10 c.c., concentrated solutions of sodium hydroxide 
being used if the quantity of ammonium salt is large. The method 
is applicable to ammonium salts of both weak and strong acids. 
In the absence of alcohol, it is possible to titrate ammonium salts 


a 


ANALYTICAL CHEMISTRY. ii. 871 


with sodium hydroxide with thymolphthalein as indicator, a 
comparison solution being used to estimate the exact colour pro- 
duced when the equivalent quantity of sodium hydroxide has 
been added. W. H.-R. 


Direct Nesslerisation Micro-Kjeldahl Method and a Modific- 
ation of the Nessler-Folin Reagent for Ammonia. F. C. 
Kocu and T. L. McMeextn (J. Amer. Chem. Soc., 1924, 46, 2066— 
2069).—A rapid micro-Kjeldahl method is described which involves 
the addition to the sulphuric acid mixture of 30% hydrogen per- 
oxide; it is also reeommended for macro-Kjeldahl determinations 
on substances rich in carbohydrates and fats, since troublesome 
foaming is avoided. 

After dilution, the acid liquid is nesslerised, using a modified 
reagent; the volume employed requires careful control, since vari- 
ation in alkalinity affects the intensity of the colour. The modified 
Nessler—Folin reagent is prepared by dissolving 22-5 g. of iodine 
in 20 c.c. of water and 30 g. of potassium iodide, and shaking the 
solution, with cooling, with 30 g. of mercury until the yellow super- 
natant liquid has lost its yellow colour due to iodine. The aqueous 
solution is decanted and a few drops of iodine solution (prepared 
as before) are added until a slight excess of iodine can be detected 
by the starch test. The solution is diluted to 200 c.c., added to 
975 ¢c.c. of 10% sodium hydroxide solution, and well mixed. This 
reagent does not cause the turbidity common with the Folin—Denis 
procedure (A., 1916, ii, 573). R. B. 


Volumetric Analysis of Hydrazine by the Iodine, Bromate, 
Iodate, and Permanganate Methods. I. M. Ko.rnorr (J. 
Amer. Chem. Soc., 1924, 46, 2009—2016; cf. Bray and Cuy, this 
vol., ii, 423).—The determination of hydrazine by direct titration 
with iodine according to the method of Stollé (A., 1903, i, 119; 
ii, 100) gives accurate results when less than 1 g. of sodium hydrogen 
carbonate to 25 c.c. of 0-1N-hydrazine sulphate is added. Starch 
should not be used as an indicator, but the iodine solution should 
be added until a yellow colour persists for 2 minutes. 

Using methyl-red or indigo as indicator, hydrazine may be 
directly titrated with bromate if sufficient hydrochloric acid is 
present; the use of a particular indicator involves a small constant 
error in the volume of bromate used. In the direct titration of 
hydrazine by iodate by the method of Jamieson (A., 1912, ii, 487), 
accurate results are obtained if sufficient hydrochloric acid is 
present, whilst carbon tetrachloride may be substituted for chloro- 
form. In the presence of sufficient hydrochloric acid, a boiling 
solution of hydrazine may be titrated directly with permanganate, 
whilst in alkaline solution hydrazine may be determined by oxid- 
ation with excess of permanganate, the unchanged excess being 
determined iodometrically. [Cf. B., 1924,941.] | W. H.-R. 

Comparative Susceptibility of Natural Phosphates towards 
Acids and its Determination with Citric Acid. G. ANDRE& 
and H. Copaux (Bull. Soc. chim., 1924, [iv), 35, 1113—1115).—The 
fertility of a soil is shown to be measured by the ratio: phosphoric 
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acid soluble in 2% citric acid solution/total phosphoric acid. This 
ratio increased with the calcium carbonate content in four speci- 
mens of natural phosphates, but in the case of fluorapatite, from 
which limestone is absent, it was very low; it is concluded that 
phosphoric acid is assimilated from this mineral only ba difficulty. 


Comparative Susceptibility of Natural Phosphates towards 
Acids and its Potentiometric Determination. H. Copaux 
and J. Daric (Bull. Soc. chim., 1924, [iv], 35, 1115—1119).—A 
method is outlined whereby the fertilising powers of natural phos- 
phates are compared by potentiometric measurements of the solution 
formed by shaking the mineral (previously freed from carbonate by 
boiling with ammonium chloride solution) with progressively 
increasing quantities of 0-1 N-hydrochloric acid, filtering, and adding 
a slight excess of quinhydrone. The higher the “ citric acid ratio ” 
(preceding abstract), the smaller is the potential of a hydrogen 
electrode in the solution. 


Micro-determination of Silicon and its Concentration in 
certain Organs. G. BEerTrRanD (Bull. Soc. Chim. biol., 1924, 
6, 656—658)—The method of Isaacs (this vol., ii, 499) for the 
colorimetric determination of small amounts of silicon, and the 
conclusions of this author regarding the silicon content of the 
brain are criticised on the ground of the disturbing effect on his 
method of the presence of phosphates. C. R. H. 


Critical Studies on Methods of Analysis. XIII. Carbon. 
L. A. Conapon, F. J. Brown, and R. K. Frrepet (Chem. News, 
1924, 129, 253—257).—The carbon content of a standard steel has 
been determined by wet and dry combustion methods both with and 
without previous separation of the iron by means of potassium 
copper chloride solution, and by the colorimetric method. Although 
there are great variations in the figures obtained in the individual 
tests, the authors conclude that direct combustion in oxygen of the 
separated carbon gives the most accurate results. [Cf. B., 1924, =! 

A. R. P. 


Determination of Gases in Blood and Other Solutions by 
Vacuum Extraction and Manometric Measurement. I. 
D. D. Van and J. M. Nenu. II. C. R. Harmerton and D. D. 
Van SLYKE (J. Biol. Chem., 1924, 61, 523—573, 575—584)—I.—-A 
pipette is provided at its upper end with a stopcock inlet and con- 
nected at its lower end with a levelling bulb and manometer 
system ; the gases are liberated by shaking the liquid in a Torricellian 
vacuum as in Slyke and Stadie’s method (A., 1922, ii, 78). The 
pressure of total gases is then determined at a marked constant 
volume; the gas to be determined is then absorbed, and the residual 
pressure measured at the same volume, whence the amount of gas 
absorbed can be calculated. Correction must be introduced for the 
volume of fluid introduced during absorption and for reabsorption 
of a certain amount of gas in the process of running the solution up 
to the constant volume mark. The apparatus has been applied 
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to the determination of oxygen, carbon dioxide, and carbon monoxide 
in blood, both separately, or, by a combined method, on one sample. 

II.—A modified pipette for the above apparatus is provided with 
a trap and 2-way stopcock at the bottom; thus blood and reagents 
can be removed, and the gas analysed over a non-absorbent solution 
of equal parts of glycerol and saturated sodium chloride. No 
correction for reabsorption is needed; moreover, carbon monoxide 
can then be determined by absorption with cuprous chloride. 
Gasometric analyses, in the modified apparatus, of hydrogen per- 
oxide free from dissolved air agreed with titrimetric analyses by 
means of potassium permanganate constantly to within 0-1 millimol. 

C. R. H. 


Determination of Carbon Dioxide in Serum in Presence 
of Ether. J. H. Austin (J. Biol. Chem., 1924, 61, 345—353).— 
A modification of the manometric method of Van Slyke and Neill 
(preceding abstract) is described by which it is possible to avoid 
the error introduced by the presence of ethyl ether due to the reab- 
sorption of the latter in the process of absorption of carbon dioxide. 

C. R. H. 


Detection of Carbonate in Sodium Hydrogen Carbonate 
by means of Phenolphthalein. V. Macri (Boll. Chim. Farm., 
1924, 63, 531—533).—The results of Sabalitschka and Kubisch 
(Schweiz. Apoth. Ztg., 1923, 161—179; cf. also this vol., ii, 500) are 
discussed. [Cf. B., 1924, 940. ] T. H. P. 


Detection of Metals as Double Halides with Pyridine, 
Antipyrine, Pyramidone, or Aniline. I. M. Kouruorr and 
H. Hamer (Pharm. Weekblad, 1924, 61, 1222—1227).—The pyrid- 
ine-thiocyanate compounds of the general formula M(CNS),(C;H;N) 
(Spacu, A., 1923, i, 96; ii, 34, 40, 41, 580, 585, 699, 879) are obtain ined 
with all the common heavy metals in concentrations of 100 mg. per 
litre. With antipyrine the action is more specific, zinc being 
detectable in presence of cadmium ; with pyramidone 1 mg. of copper 
per litre y pres a violet coloration. Using the bromides with pyridine, 
5 mg. cadmium or zinc per litre give crystalline precipitates 
readily differentiated under the microscope. 8.1 .L. 


Lead. XI. Rapid Determination of Lead in Urine. L. T. 
FatRHALL (J. Biol. Chem., 1924, 60, 485—488). —The freshly- 
collected urine is made strongly alkaline with ammonia and kept 
overnight. The precipitate of alkaline-earth phosphates, which 
contains the whole of the lead, is then filtered, ashed, and the lead 
—e volumetrically by the chromate method. (A., a ii, 

59.) E. 8. 


Determination of Copper as Sulphide. M. Lo (Chem.- 
Ztg., 1924, 48, 841).—In the method for the determination of copper 
as cuprous sulphide by ignition of cupric sulphide in hydrogen, coal 
gas may advantageously replace the hydrogen. A. R. P. 


Separation of Mercury and Arsenic. P. WENGER and M. 
Scuitr (Helv. Chim. Acta, 1924, 7, 907—909).—From the mixed 
sulphides precipitated from hydrochloric acid solution, the arsenious 
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sulphide is dissolved out, in the first method, by ammonium hydr- 
oxide in the cold. The mercuric sulphide is washed with ammonium 
chloride solution, then with alcohol, and the free sulphur extracted 
by means of carbon disulphide. Finally, the sulphide is washed with 
alcohol and ether and dried. In the second method, the arsenious. 
sulphide is removed by heating the mixed sulphides at 100° for 
8 hours \with saturated sodium hydrogen carbonate solution. 
The determination is then completed as in the first method. The 
results of both methods are about 0-5% high. W. E. E. 


Separation of Molybdic and Tungstic Acids. I. Koprr. 
(Chem.-Zig., 1924, 48, 801—802).—The alkaline solution containing 
molybdate and tungstate is neutralised with formic acid, treated 
with a small quantity of ammonium sulphide solution, and acidified 
with formic acid. On warming, the brown colloidal precipitate of 
molybdenum sulphide coagulates; it is collected, dried, and 
calcined at a low temperature to molybdenum trioxide. Tungstic 
acid is recovered from the filtrate by evaporation with sulphuric 
acid and subsequent hydrolysis. [Cf. B., 1924, Dec. 26.] 

a. 


Quantitative Detection of Minute Quantities of Precious 
Metals in Mercury. A. Mrerue and H. Stammreicu (Z. anorg. 
Chem., 1924, 140, 368—370).—A large quantity of the mercury is 
distilled at the ordinary pressure until a few c.c. are left; this is 
distilled under reduced pressure until a small drop remains, which is 
then dissolved in nitric acid at the ordinary temperature. The 
resulting network of pure gold is fused under borax and the volume 
of the minute spherical bead determined by measuring its diameter 
under the microscope. The nitric acid solution is neutralised with 
ammonia and heated with hydrazine sulphate until the mercury— 
silver amalgam collects into a drop; this is washed and heated to 
expel the mercury. The resulting silver sponge is melted as before 
and its volume ascertained in a similar way; if it corresponds with 
a weight of more than 0-02 mg., the weight calculated from the 
volume will be too great and the bead should therefore be weighed 
directly. A. R. P. 


Detection of Ruthenium and Osmium. L. W6uH LER and 
L. Murz (Z. anorg. Chem., 1924, 138, 368).—A blue colour is pro- 
duced by the addition of thiocarbamide and hydrochloric acid to a 
solution containing complex chlorides of tervalent ruthenium, whilst, 
if thiocarbanilide is used, the blue-green solution can be extracted 
with ether, and as little as 0-0003 mg. of ruthenium per c.c. can be 
detected. With osmium, the addition of thiocarbanilide produces 
a red solution which can also be extracted with ether; this test is 
more sensitive than that with thiocarbamide (cf. Tschugaev, A., 
1918, ii, 335). The metals of the iron and platinum groups give 
characteristic colours with trithiocarbonates in the presence of 
hydrochloric acid, and unstable coloured solutions can be extracted 
with ether ; nickel, platinum, and osmium give red, brown, and olive- 
green solutions, respectively. . W. H.-R. . 
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Exact Gas-analytical Methods for the Analysis of Gaseous 
Fuels. E. Orr (Helv. Chim. Acta, 1924, 7, 886—898; cf. A., 
1920, ii, 767).—For the determination of heavy hydrocarbons in 
coal gas etc., 25% fuming sulphuric acid is preferable to bromine- 
water, since it absorbs benzene completely and ethylene better. The 
stationary pipette packed with glass rod gives more accurate 
results than the ordinary type, but the results are still affected by 
the physical solubilities of the constituents determined. Moreover, 
the absorption of heavy hydrocarbons is unsatisfactory. Much 
more than a trace of benzene (e.g., up to 6%) or ethylene is necessary 
to suppress the absorption of oxygen by phosphorus. Improved 
methods are given for the absorption of carbon monoxide by 
ammoniacal cuprous chloride. The preparation of pure methane 
and ethylene is described. W. E. E. 


Modified Dichromate Method for the Determination of 
Glycerol. Hydration of Curd Fibres of Sodium Palmitate. 
H. B. Bennett (J. Chem. Soc., 1924, 125, 1971—1975).—In the 
presence of sodium palmitate, glycerol may be determined as 
follows. A portion of the lye is diluted with water, warmed with 
50°, sulphuric acid, and allowed to cool, when a quantity of 
potassium dichromate, about 0-1 g. in excess of that required to 
oxidise the glycerol, is added, and the whole heated by boiling 
water under an air condenser for 2 hours. After cooling, the 
unchanged dichromate is determined by titration with sodium 
thiosulphate after the addition of potassium iodide. A slight 
error is introduced by partial oxidation of the surface layer of 
palmitic acid, but this can be determined and a correction applied. 
Using this method of analysis, it is shown that glycerol is nega- 
tively adsorbed by curd fibres of sodium palmitate at the ordinary 
temperature even in the absence of any salt. The curd fibres 
separating from an N (weight) anisotropic solution have the approxi- 
mate composition NaP,4-3H,O and are more soluble than those 
from ordinary (isotropic) 0-25N-solution which have the com- 
position NaP,10H,O. The degree of hydration slightly increases 
with age. ; W. H.-R. 


Determination of the Degree of Hydrolysis of Gallotannin 
by Tannase. W. N. Nicuotson and D. Rurnp (Analyst, 1924, 
49, 505—509)—The method of Freudenberg and Vollbrecht 
(A., 1922, i, 285) and various modifications thereof were found to 
be unsatisfactory. After hydrolysis with an extract of the mycelium 
of Aspergillus niger, the gallic acid was determined at intervals, 
subsequently to precipitation of the unchanged gallotannin with 
quinine hydrochloride, by a modification of Mitchell’s method 
(A., 1923, ii, 188). D. G. H. 


Direct Determination of Dextrose and other Carbohydrates. 
E. Knecut and E. Hipsert (J. Chem. Soc., 1924, 125, 2009—2012). 
—Dextrose may be converted quantitatively into its osazone by 
heating its solution on a water-bath for 10 minutes with 4 times the 
theoretical amount of phenylhydrazine dissolved in acetic acid. 


>. 
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The resulting aqueous solution of phenylglucosazone is reduced with 
excess of titanous chloride in an atmosphere of carbon dioxide, 
followed by titration with crystal-scarlet to ascertain the unchanged 
excess of reducing agent. The amount of reducing agent requirea 
for 1 mol. of glucosazone is equivalent to 6H. The method is 
applicable to other carbohydrates which form osazones under 
similar conditions. W. H.-R. 


Determination of Mentholglycuronic Acid in Urine. A. J. 
Quick (J. Biol. Chem., 1924, 61, 667—677).—The mentholglycuronic 
acid is separated from the urine by continuous extraction with 
ether after acidification with sulphuric acid; the residue from the 
ethereal extract is hydrolysed with hydrochloric acid and the 
glycuronic acid in the neutralised solution determined either by 
the method of Benedict (A., 1918, ii, 247) or of Folin and Wu 
{A., 1920, ii, 337). C. R. H. 


Ethyl Ether. II. Determination of Peroxide as Con- 
taminant. A. W. Rowse and E. P. PHetps (J. Amer. Chem. Soc., 
1924, 46, 2078—2085).—The ether sample is added to an aqueous 
solution of cadmium potassium iodide, dilute sulphuric acid, and 
alcohol (purified with m-phenylenediamine hydrochloride by Girard 
and Cuniasse’s method), and the iodine liberated is titrated with 0-1N- 
sodium thiosulphate solution, a control experiment being also 
performed. The time factor is extremely _important, probably 
because of an equilibrium: Et,0,+H,C == Et,0+H,0,, the 


hydrogen peroxide reacting at once with hydriodic acid, whereas 
the diethyl peroxide may react slowly. A period of reaction of 
1 hour is usually sufficient. The presence of acetaldehyde up to 
about 1% has a negligible effect on the titration, and acidification 
with sulphuric acid gives better results than acetic acid, trichloro- 
acetic acid, or phosphoric acid. Ferrous sulphate appears to act 
as a negative catalyst for the peroxide reaction. R. B. 


Determination of Acetaldehyde. A. Beytuien, H. HempeEt, 
and C. WIESEMANN (Z. Unters. Nahr. Genussm., 1924, 48, 169—170. 
—The various methods of determining acetaldehyde were exam- 
ined, very accurate results being obtained by Rieter’s method of 
treating with sulphurous acid and titrating the aldehyde-sulphurous 
acid formed. A colorimetric method employing m-phenylene- 
diamine is also described. [Cf. B., 1924, 959.] .S. W. 


Pentose Metabolism. I. Colorimetric Determination of 
Furfuraldehyde. G. E. Younesure and G. W. Pucusr (J. 
Biol. Chem., 1924, 61, 741—746).—The solution containing furfur- 
aldehyde is ‘treated with aniline and acetic acid and the red colour 
which develops is compared with that produced by a known 
amount of furfuraldehyde under the same conditions. The average 
error of the determination is -+-2-5%. C. R. H.. 
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Acetone, equilibrium of toluene, water, 

and (WALTON and JENKINS), i, 156. 

action of calcium hydride on (Por- 
LEzzA and GatT1), i, 1042. 

compounds of zinc bromide and iodide 
with (CovcouLEsco), ii, 411. 

dibromophenylhydrazones 
p-bromophenylmethylhydrazone 
(Voroéexk and Luxgs), i, 1120. 

razone (CIUSA 
and RAsTELLI), i, 579. 

4:6-dinitro-m-tolylhydrazone (Gru), 
i, 338. 

semicarbazone, xanthyl derivative 
(Doucet), i, 67. 

detection of (B1Gwoop and Lapp), ii, 
210 ; (LEFFMAN), ii, 791. 

determination of, in presence of form- 
aldehyde (MacH and HERRMANN), 
ii, 352. 

determination of, in urine (ENGFELDT), 
ii, 428; (LuBLIn), ii, 634. 

Acetone, chloro- and thiocyano-, 2:4- 
dinitrophenylhydrazones, and their 
derivatives (BULow and SEIDEL), 
i, 1042, 

dihydroxy-, and its derivatives 
FIscHER and TAUBE), i, 1167. 
and its diisopropylidene ether 
(FIscHER and MILDBRAND), i, 
613 


and 


Acetone compounds, excretion of (HuB- 
BARD and WRIGHT), i, 1257. 

Acetonedicarboxylic acid, ethyl ester, 
salt (MENZIES and WILKINS), 
i, 705. 

Acetonetriphen Imethylimide and its 


tribromi 
1192. 
Acetonitrile, condensation of thiobenz- 
amide with (IsHIKAwa4), i, 639. 
Acetonuria (ADLERSBERG), i, 244. 
Acetonyl acetate 2:4-dinitrophenylhydr- 
azone (BiLow and SEIDEL), i, 1043. 
Acetonylacetone -nitropheny!lmethy]- 
(Crvusa and RasrTE111), i, 


Acetonylallylbarbituric acid (Dox and 
HovsrTon), i, 430. 
Acetonylbarbituric acid (Dox 
Houston), i, 430. 
Acetonylbenzylbarbituric acid (Dox and 
Houston), i, 480. 
Acetonylbromobarbituric acid (Dox 
and Houston), i, 4380. 
Acetonylchlorobarbituric acid (Dox and 
Houston), i, 430. 
Acetonylethylbarbituric acid (Dox and 
Houston), i, 480. 
Acetonylmethylaniline, and its picrate 
(MEISENHEIMER, ANGERMANN, FINN, 
and ViEwEe), i, 1801. 


e and Lorrn), i, 


and 
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Acetonylmethylethylamine, and its 
salts (MEISENHEIMER, ANGERMANN, 
Finn, and VirwsEs), i, 1390. 

Acetonylmethylcyc/ohexylamine, and its 

icrate (MEISENHEIMER, ANGERMANN, 
INN, and ViEWEG), i, 1301. 
4-Acetonyl-2-methyl-y-pyran, and its 
phenylhydrazone (ForsTER and HEIL- 
BRON), i, 413. 
and its d-bromocamphorsulphonate 
(MEISENHEIMER, ANGERMANN, FIny, 
and VIEWEs), i, 1301. 
Acetophenone, purification and physical 
constants of (MorcGAN and Lam. 
MERT), i, 742. 
photochemical reactions of solutions 
of alkali halides in (Morcan, Lam- 
MERT, and Crist), i, 1077. 
action of zinc on a mixture of ethyl 
a-bromoisobutyrate and (Covcov- 
LESCO), i, 261. 
4:6-dinitro-m-tolylhydrazone (G1vA), 


i, 338. 
piperidine-oxalylhydrazone (W1ILsoN 
and PICKERING), i, 717. 

Acetophenone, w-amino-, derivatives of 
(RuGGERI and i, 1203. 

Acetophenones, amino-, as colour inter- 
‘mediates (MoRGAN and Moss), i, 57. 

Acetophenone-p-arsinic acid (Manrcv- 
LIES), i, 1247. 

Acetophenone-m-azo-8-naphthol (Mor- 
GAN and Moss), i, 58. 

Acetophenoneoxime, catalyticaction ofre- 
duced copper on (YAMAGUCRI), i, 1078, 

lhydrazidine, oxalate 
of (BRUNNER, SEEGER, and DITTRICH), 
i, 1810. 

Acetopropyl acetate (BERGMANN and 
Kann), i, 1042. 

Aceto-p-toluidide, N-chloro-2- and -3- 
(CHaTraway and DowpDeEn), i, 

22. 

Acetoveratrone, 6-amino-, and 6-nitro- 
(Lawson, PERKIN, and Rosinson), i, 
564. 

4-Acetoxyanisole, 2:6-dinitro- 
MANN and JEQUIER), i, 165. ; 

o-Acetoxybenzoic acid (acetylsalicylic 

acid; aspirin), melting point of 
(PuTNAM), i, 1070. 

action of urethane with (CoMmAN- 
pucct), i, 44. 

m-Acetoxybenzoic acid, 4-iodo- (BREN- 
ANS and Pros’), i, 641. 

o- and p-Acetoxybenzoylallylacetoacetic 
acids, ethyl esters (HELFERICH and 
KEINER), 1, 1167. cia, deri 

o-Aceto: loxybenzoic eriv- 
of and RIEPEN- 
KROGER), i, 1072. 


‘ 
| 


INDEX OF SUBJECTS. 


y-Acetoxy-7-butaldehyde (BERGMANN 
and Kann), i, 1042. 


a-Acetoxyisobutyranilide, B-chloro- 
(PASSERINI), 1, 1180. 
Acetoxydihydronorcodeinone, cyano- 


(SPEYER and SARRE), i, 1231. 
a-Acetoxy-8-ethoxy-8-phenylpropio- 
phenone (MIDDLETON), i, 292. 
naphthalene (Frizs and ENGEL), i, 
1187. 

Acetoxymercuribenzaldehyde, 2-nitro- 
3-hydroxy- (HENRY and SHARP), i, 
740. 

a-Acetoxymercuri-8-methoxy-8-phenyl- 
p-chloropropiophenone (MIDDLETON), 
i, 292 

a-Acetoxymercuri-8-methoxy-8-phenyl- 
propiophenone (MIDDLETON), i, 292. 

4-Acetoxy-2-methoxy-o-toluic acid, 
methyl ester (WEDEKIND and FLEIs- 
CHER), i, 174. 

Acetoxymethylcyclopentenonehomocarb- 
oxylic acid (STAUDINGER and 
RuzicKA), i, 524. 

4-Acetoxy-1-methyl-2-propylcyclo- 
pentan-8-one-2-carboxylic acid, ethyl 
(STAUDINGER and Ruzicka), i, 
49, 

a-Acetoxypropionanilide (PAssERIN1), i, 
1180. 

d-a-Acetoxypropionic acid, ethyl ester 
(FREUDENBERG and RuHINo), i, 1173. 

a’-Acetoxy 
acid, ethyl ester (HELFERICH and 
KEINER), i, 1167. 

8-Acetoxy-p-toluic acid, phenyl ester 
(ANScHUTZ, RIEMAR, and Corry), 
i, 1073. 

6-Acetylaceto-m-cresol, 4-chloro- (WitT- 
TIG), i, 412. 

413. 


Acetylacetone (peniane-Bd-dione), tauto- 


merism and absorption spectra of 


(GrossMANN), i, 834, 
6-Acetylacetophenol, 4-chloro- (Wir- 
TIG), i, 413. 


6-Acetylacetophenyl methyl ether, 
4-chloro- (WITTIG), i, 412. 
Acetylceycloaldol (BERGMANN and 


Kann), i, 1042. 
Acetylaldoldimethylacetal (BERGMANN 
and Kann), i, 1042. 
N-Acetylanhydrochelidonine (GaApDa- 
MER, DIETERLE, STICHEL, THEYSSEN, 
and WINTERFELD), i, 1227. 
2-p-Acetylbenzeneazomethylene-3:3-di- 
methylindoline, and its hydrobromide 
(Kénie and Mixer), i, 420. 
2-Acetyl-8-benzoyloxy(1)thionaphthen 
(Hart and SmIugs), i, 664, 
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Acetylcoumarane, and its derivatives 
(SToERMER, CHYDENIUS, and 
ScHINN), i, 409. 

1-Acetylcoumarone, preparation and 
derivatives of (STOERMER, CuHy- 
DENIvs, and ScHINN), i, 409. 

6-Acetyl-m-cresol, 4-chloro- (WITTIG), 
i, 412. 

N-Acetylcurbinoxime (Lrucus, GLAD- 
KORN, and HELLRIEGEL), i, 200. 
Acetyldiallylacetamide (LuMIzRE and 

PERRIN), i, 1102. 

Acetyldihydrotsobrucinolone, dihydr- 
oxy GLADKoRN, and HELL- 
RIEGEL), i, 199. 

a-Acetyldihydrocoumaric acid sodium 
B-sulphonate and Row), i, 539. 

carbethoxyvinyl]pyrrole (FISCHER 
and Weiss), i, 548. 

5-Acetyl-2:3-dimethyl-4-ethylpyrrole, 
5-chloro- (FiscHER and SCHUBERT), 
i, 544. 

8-Acetyl-2:4-dimethylpyrrole, deriv- 
atives of (FiscHER and AMMANN), i, 78. 

8-Acetyl-2:4-dimethylpyrrole, 5-iodo- 
(FIscHER and ScHEYER), i, 1232. 

5-Acetyl-o-diphenyl methyl ether (v. 
AUWERS and WITTIG), i, 1061. 

Acetyldiphenyls, 2-hydroxy-, and their 
derivatives (v. AUWERS and WITTIG), 
i, 1061. 

$-Acetyldiphenylen oxide, _nitro- 
(BorscHE and ScHAcKE), i, 162. 

O-Acetyl-o-diplosal. See o0-Acetoxy- 
benzoyloxy benzoic acid. 

Acetyldipropylacetamide (LUMIzRE and 
PERRIN), i, 1102. 

Acetylene, and its halogen derivatives 

(INGOLD), i, 1026. 
combination of nitrogen and (FRANCEs- 
CONI and CIURLO), i, 1852. 
explosion of nitrogen and (GARNER 
and SAUNDERS), i, 1026. 
condensations of (KAUFMANN and 
i, 130. 
pyrogenic condensation of (ZELINSKI), 


i, 359. 

action of, with fused alkali hydroxides 
(Fry, and WEITKAMP), 
i, 1277. 

condensation of ammonia and 
(TSCHITSCHIBABIN and MoscHKIN), 
i, 813; (CuEMiscHE FABrRik 
RHENANIA), i, 1175. 

condensation of, with benzene and 
its homologues (REICHERT and 
NIEUWLAND), i, 156. 

condensation of, with hydrogen 
sulphide in presence of aluminium 
oxide (TSCHITSCHIBABIN and 
BAGDASSARJANZ), i, 1157. 
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Acetylene, action of, on metals 
(DuRAnD), i, 1278. 
condensation of, with phenols 
(WENZKE and NIEUWLAND), i, 
282. 
action of, on sodium derivatives of 
ketones (WousENG), i, 823. 
ge action of (ScHOEN and 
LIWKA; WIELAND), i, 123. 
a rotatory power of (RUPE), 
i, 64 
metallic derivatives, action of carbonyl 
chloride on substituted (Ivirzxky), 
1, 607. 
determination of phosphorus ¢ri- 
hydride in (PERKS), ii, 202. 
Acetylene, chloro-, formation and com- 
ustion of, during distillation of 
dichloroethylene (THRON), i, 702. 
dithio-, derivatives of (FRoMM and 
LANDMANN), i, 39. 

Acetylenic compounds, application of the 
Grignard reaction to (WILSON and 
Hystop), i, 1063. 

m-Acetyl-p-ethoxytoluene (v. AUWERS 
and JoRDAN), i, 870. 

Acetylethylisobutylacetamide (LUMIERE 
and PERRIN), i, 1102. 

1-8-Acetylethylcyclohexan-1-ol (GoUDET 
and PAILLARD), i, 1056. 

(8)-2-Acetyl-3-ethylindazole 
AuWERS and ALLARDT), i, 880. 

a-Acetyl-a-ethylpropylmercuric chloride 
(KHARASCH and STAVELEY), i, 154. 

Acetylglycineanilide, biuret reaction 
with (HUGOUNENG, FLORENCE, and 
ConTuURE), i, 17. 

N-Acetylhomomyristicylamine (SPATH 
and GANGL), i, 69 

Acetyl-o-hydrazinobenzoic anhydride 
(MFISENHEIMER and DIEpRICcH), i, 
1348. 

5-Acetylhydrindene, 4-nitro-, and its 
oxime (BorscHE and JoHN), i, 724. 

5-Acetyl-4-hydroxy-2-methylfuran, 3- 
chloro- (MorGAN and PorTER), i, 
1079. 

Acetylides, metallic, formation of 
(Duranp), i, 602, 1278. 

1-Acetylindazole, and its derivatives 
(v. AUWERS), i, 1348. 

(s)-2-Acetylindazole, bromo-, chloro-, 
and cyano- derivatives of (v. AUWERS 
and ALLARDT), i, 878. 

8-Acetylindole, and its derivatives 
(MEISENHEIMER and i, 


(v. 


1347. 
N-Acetyl-2-indole-2’-thionaphthen- 
indigo (FRIEDLANDER and SANDER), 
i, 664, 
1-Acetylindoxyl, derivatives of (MADE- 
LUNG and HALLER), i, 424. 
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a-Acetyl-lactanilide. See «a-Acetoxy- 
propionanilide. 

Acetylleucylglycineanhydride (AppER- 
HALDEN and Strx), i, 437. 

N-Acetylmethylamino-8-isatoxime, and 
its methyl ether (NEBER and Kepp. 
LER), i, 762. 

1-Acetylmethylamino-oxindole 
and KEpPLER), i, 7€2. 

(s)-2-Acetyl-6-methylindazole (v. Av- 
WERS and ALLARDT), i, 880. - 

8-Acetyl-6-methylpyridine, salts of 

(BEenaARy and PSILLE), i, 8738. 

8-Acetyl-a-naphthoxy-antimony ¢etra- 

chloride (PFEIFFER), i, 832. 

(ForsTER and HEILBRON), i, 4138. 
6-Acetylphenyl methyl ether, 4-chloro- 

i, 412. 

Acetylphenylearbinol, preparation of 
(v. AUWERS and JORDAN), i, 384. 

Acetyl-p-phenylenediamine, condensa- 
tions of, to pyrrole derivatives 
(BiLow and Dick), i, 1233. 

N-Acetyl-3-phenylglycyl-p-cresol, and 
(v. AUWERS and JoRDAY), 
i, 870. 

2-Acetylcyclopropanecarboxylic acid, 
and its semicarbazone (STAUDINGER, 

— Ruzicka, and SErs7), 

i, 730. 

Acetylsalicylic acid. See o-Acetoxy- 
benzoic acid. 

~S-Acetyl-p-thiohydroxylaminobenzoic 
acid (FARBWERKE VORM. MEISTER, 

Lucius, & Brtnine), i, 1353. 

Acetyltriacetonamine phenylhydrazone 
(ROBINSON and THORNLEY), i, 1349. 

Acid, Cy9H 20,4, two isomeric, from 

lysis of hydroxybuchu- 
(CusMANO and CaTTINI), 
i, 971. 

C,,H,,0,, from oxidation of curcumic 
acid (Rupe and WIEDERKERR), i, 
1067. 

C,.H,,0,, from fusion of picrotinic 
acid and potassium hydroxide 

and MonrorT£), i, 

183. 

C,,H,,0 N, from reduction of 6- 
oxylic acid (Mumm and Broper- 
SEN), i, 83. 

C,gH,,03, from hydrind-1-one-1-keto- 
1:2:3:4-tetrahydronaphthalene-2:2- 

—_ and alcoholic sodium hydrox- 

and REINHART), i, 

972. 

C,9H.,0,, from oxidation of pyro- 
chollepidanic acid (WIELAND, 
and REWOLLE), 
1, 
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Acid, Cy9H,,0,N;, and its salts, from 
reduction of the bromo-derivative 
of cacotheline (LEUCHS and TavuBE), 
i, 983. 

Ce,;He50,9N, and its silver salt, from 
oxidation of a-elemic acid (LIEB 
and ScHWARZL), i, 1318. 

Cy3H3007,4H,O, and its derivatives, 
from oxidatian of strophanthidin 
(JacoBs), i, 65. 

CogHgoOg and its derivatives, from 
oxidation oof . strophanthidin 
(JAcoBs), i, 65. 

and its derivatives, 
from oxidation of strophanthidin 
(JACOBS), i, 66. 

from oxidation of isobilianic 
acid (SCHENCK), i, 179. 

C.5H,,0,;, from hydrolysis of ethylal 
of dianhydrostrophanthidin (Jacoss 

*and CoLLins), i, 868. 

CogHge0g, and its methyl ester, from 
hydrolysis of ethylal of oxido- 
anhydrostrophanthidin (J acoBs and 
CoLLins), i, 867. 

Cy7H4o03, and its sodium salt, from 
oxidation of a-elemic acid (LIzB 
and SCHWARZL), i, 1312. 

See 8-Naphthol-6:8-disulphonic 

acid. 

J-Acid. See a-Naphthol-3-sulphonic 

acid, 6-amino-. 

Acids, preparation of, from condensation 
of aldehydes and ketones (VERLEY), 
i, 703. 

systems of (FRANKLIN), ii, 850. 

and their salts, ultra-violet extinction 
coefficients of (GHOsH and Bisvas), 
ii, 523. 

dissociation of, in ethyl alcohol 
(ScHREINER), ii, 657. 

displacement of, by diffusion (DE- 
mMoussy ; GIRARD), ii, 147. 

action of, on metals (Gans), ii, 
480. 

comparative action of enzymes and, in 
hydrolysis (CoLIN and CHauDUN), 
i, 466. 

aliphatic, surface tensions of benzene 

solutions of, against water in 
presence of alkalis (DuBRISAY 
and PicarpD), ii, 154. 

oxidation of, by sulphuric acid- 
dichromate solutions (PoLoNov- 
8K1), i, 364. 

with branched chains, oxidation of 
(Kay and RAPER), i, 585. 

preparation of anhydrides of (Con- 
SORTIUM FUR ELEKTROCHEMISCHE 
INDUSTRIE), i, 8. 

aromatic, metabolism of. See 
Metabolism. 


Acids, monobasic, heats of crystallis- 
ation of (GARNER and RANDALL), 
ii, 385. 
dibasic, effect of the base on the 
degree of conversion of acid salts 
of (SABALITSCHKA and Kusiscg), 
i, 830. 
aa’- dibromo-, configuration of (ING 
and PERKIN), i, 1162. 
dicarboxylic, nephropathic action of 
(Rosk), i, 1874. 
fatty, synthesis of (LEVENE and 
TAYLOR), i, 827. 
catalytic dehydrogenation of (Kira, 
Mazumg, and Krno), i, 1082. 
detection and separation of, by 
diffusion (HEIDUscCHKA and 
PER), ii, 73. 
higher, salts, electrical conductivity 
of (BHATNAGAR and PrasaD), 
ii, 525. 
salts, viscosities of, in organic 
solvents (PRASAD), ii, 726. 
a-monoglycerides of (BERGMANN 
and SABETAY), i, 932. 
odd-carbon, in treatment of diabetic 
ketosis (KAHN), i, 586. 
unsaturated, action of alcoholic 
iodine solutions on (MARGOSCHEs, 
HINNER, and FRIEDMANN), i, 
828. 
organic, preparation of, by means of 
moulds (FALCK and vAN BEYMA 
THOE KinemaA), i, 916. 
ionisation of, in mixtures of water 
and ethyl alcohol (DuBoux and 
TSAMADOS), ii, 827. 
equilibria of, with aldehydes and 
ketones (PASSERINTI), i, 1819. 
assimilation of, by yeast suspensions 
(LuNDIN), i, 248. 
salts, fermentation of, by bacteria 
(Brown, Duncan, and HEnRry), 
i, 1385, 
ammonium salts (McMaster and 
PRATTE), i, 168. 
determination of, volumetrically 
Biro, and NEpvEvx), 
ii, 707. 
of the sugar group (Prypkr), i, 486. 
weak, conductivity of, in methyl 
alcohol and alcoholysis of their 
aniline salts (GoLDSCHMIDT and 
AAs), ii, 825. 
detection of, in plants (ScHMALFUSS 
and KEITEL), i, 1155. 
determination of hydrogen-ion con- 
centration of, with glass electrodes 
(v. STEIGER), ii, 696. 
mixed, neutralisation of (PRIDEAUX 
and WARD), ii, 270. 
Acid anhydrides. See Anhydrides, 
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Acid chlorides, action of metals on, in 
resence of ether (KAUFMANN and 
UcHs), i, 961. 

action of semicarbazides on (FRomm, 
SoFFNER, and Frey), i, 93. 

Acid radicals, transterence of, in solids 
(HEDVALL and HEUBERGER), ii, 484. 
— use of indicators in (THIEL), 

ii, 270 
anthocyanin as an indicator for 
(MaTuLA), ii, 496. 
potassium carbonate and hydrogen 
carbonate as standards in (BRUHNS), 
ii, 270. 
Acidity, origin of (Lowry), ii, 447. 
Acidosis (ADLERSBERG), i, 244; 
(Hastincs and ii, 
869. 
and hypoglycemia (TaLBot SHaw, 
and MortartTy), i, 1252. 
ammonium chloride, phosphorus dis- 
tribution in human lod in (Kay), 
i, 13864. 
ether, changes in blood in (AvsTIN, 
CULLEN, Gram, and Rosrnson), i, 
1364. 

Acocantherine (Morr), i, 758. 

Aconine-A, hydrochloride and acetyl 
derivative of (Masima and SuGINoME), 
i, 1224. 

Aconite alkaloids (Masima, SuGINoM#, 
and Morio), i, 1223; (Magma and 
i, 1224; (Masima and 
Morio), i, 1225. 

Aconitine, isomerides of, and their salts 
(Masima and i, 1224. 

Acraldehyde (acrolein), absorption 

spectra of (LUTHY), ii, 80. 
ultra-violet absorption spectrum of 
(HEwR}), ii, 513. 

Acraldehyde, 8-bromo-, semicarbazone 
(v. AUWERS and MU.LuER), i, 45. 

Acridides (field-locust), action of alka- 
loids on (BECKER), i, 1375. 

Acridine, 9-amino-, and its derivatives 

(CLEMO, PERKIN, and Rosprnson), 
i, 1339. 

8:6-dihydroxy-, ethers of (CASSELLA 
& Co.), i, 991. 

Acridine-9-aminoacetic acid, and its 
derivatives (CLEMO, PERKIN, and 
Rosinson), i, 1339. 

Acridone, 9-nitrothio- (CLEMo, PERKIN, 
and Rosinson), i, 1339. 

Acridone-9-aminoacetic acid, and its 
derivatives (CLEMO, PERKIN, and 
Rosinson), i, 1338. 

Acridonediazole (CLEMo, PERKIN, and 
RosBinson), i, 1338. 

Acridonesulphonic acid, 9-nitro-, and 
its chloride (CLEMO, PERKIN, and 
RoBINson), i, 1388. 
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Acrylic acid, absorption spectra of 

(Liruy), ii, 80. 
phenyl ester (SkRAUP and NIETEN), 
i, 1186. 

Acrylic acid, ¢richloro-, peroxide of 
(BOESEKEN and GELISSEN), i, 1162. 
Acry1-2-methylpyridine 5-hydroxy-, 
and its salts and anil (BENARY and 

i, 873. - 

Actinia equina, extractives of (ACKER- 
MANN, Houtz, and RrinweErn), i, 
248. 

Actinine, and its salts (ACKERMANN, 
Houtz, and REINWEIN), i, 243, 978. 
Actinium, emission of long-range par- 
ticles by the active deposit of (BATES 

and ii, 84. 

Activity coefficients, determination of, 
by the partition method (Cavan- 
AGH), ii, 726. 

of ions (EBERT), ii, 524. 

Acyl] groups, migration of, from nitrogen 
to oxygen (RAIFORD and GREIDER), i, 
884; (RAIForD and WooLFoLk), 
i, 1303 ; (RArFoRD and i, 
1804. 

Acylacetyl compounds, preparation of 
(CHEMISCHE GRIESHEIM- 
ELEKTRON), i, 671, 674. 

Acylindazoles (v. AUWERs), i, 1348. 
isomeric (MEISENHEIMER and 

RICH), i, 1847. 

Acyloins. See a8-Ketone-alcohols. 

Additive reactions, and tautomerism 
(INGOLD), i, 368, 853. 

Adenine hexoside from yeast (LEVENE), 


i, 802. 

Adipiec acid, thallous salt (MENzrxEs and 
WILKINS), i, 705. 

Adipic acid, aa’-dibromo- and -diiodo-, 
and their derivatives (BERNTON, ING, 
and PERKIN), i, 1939. 

Adrenaline (suprarenine; epinephrine) 
reparation of (HosHINO and 
AIICHI SEIyYAKU KABUSHIKI 

KaIsHA), i, 284. 
derivatives of (FuNK and FREEDMAN), 


i, 508. 

effect of, on blood under various con- 
ditions (ALPERN and CoLLAzo), i, 
440. 

secretion of, in glycemia (TREND- 
ELENBURG), i, 449. 

determination of, colorimetrically, in 


urine (FRIEND), ii, 75. 

on (HeERzFELD), ii, 22; 
(ScumipT and Duran), ii, 238; (SEN, 
GancuLy,and Dak), ii, 394; (LORENZ 
and WIEDBRAUCE), li, 474; (PAVLOV), 
ii, 594, 782, 738, 883 ; (SzN and DHAR; 
GuosH and Duar), ii, 733; (DHAR, 
and Guosa), ii, 737. 
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Adsorption, ionic theory of (GyEMANT), 
ii, 391. 

— nature of (TARAssOv), ii, 
33. 

electrification of (CHovcRovun), ii, 
155. 


films on conductors (PALMER), ii, 665. 

relation between dielectric constant 
and (ILs1N), ii, 663. 

equilibrium of ii, 
392. 

and cataphoresis (Vv. DER GRINTEN), 
ii, 664. 

and distribution between immiscible 
solvents (ANGELEscu and DvumIt- 
RESCD), ii, 308. 

at the surface between air and solutions 
of inorganic electrolytes (FRUMKIN), 
ii, 462. 

ata yaaa interface (IREDALE), ii, 
66 


at liquid interfaces (MATHEWs and 
Stamm), ii, 663. 

as a preliminary stage in chemical 
combination (WEDEKIND and 
WILKe), ii, 734. 

anomalous (SPEAKMAN), ii, 664. 

chemical (STADNIKOV), ii, 833. 

negative (RaKuzIN and Irzx1N), ii, 
833. 

(Yasnik and Rana), ii, 
0 


by sugar charcoal (MILLER), ii, 664; 
(BARTELL and MILLER), ii, 734. 

of gases by charcoal (RICHARDSON and 
ii, 23. 

of colouring matters (BropE and 
Apams), i, 1242; (PANETH and 
Ravv), ii, 606; (PANETH and 
THIMANN), ii, 612. 

of the complement by colouring matters 
(Kiopstock), ii, 883. 

by colloids (LASNITZKI 
and Logs), ii, 462. 

from salt solutions by colloidal copper 
ferrocyanide (FRANKERT and WILK- 
INSON), ii, 734. 

(Kraut and WENzE1), i, 


by gels (Gordon), ii, 536. 

by precipitates (WEISER), ii, 309. 

by zirconium oxide gels (WEDEKIND 
and WILKE), ii, 594. 

Adsorption compounds (HALLER), ii, 93. 

Adsorption isotherms (REICHINSTEIN 
and Bernays), ii, 22. 

Zsculin, fiuorescence of solutions of 
(KEARNEY), ii, 370. 

Affinity (Bittz and MEINECKR), ii, 165 ; 
(Bitz), ii, 167, 482, 491; 
and WaGner), ii, 482; and 

PIEPER), ii, 487. 


Affinity, chemical, measurement of the 


Air. 
a-Alanine (a-aminopropionic acid), con- 


Albsapogenin, 
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distance effect of (T. W. and 
W. T. RicHarps), ii, 98. 
in relation to infra-red spectra 
(BALANDIN), ii, 719. 
electronic and chemical (GERKE), ii, 
448. 
residual, and co-ordination (MoRGAN 
and Drew), i, 369, 941; (MorGAN 
and Bowen), i, 1079 ; (MorGAN and 
SmirH; MorGan and TUNSTALL), 
i, 1359. 
specific, and atomic grouping (FEIGL 
and LEDERER), i, 1356. 


Affinity constants of amino-bases(PRING), 


ii, 596. 


Agar, effect of electrolytes on the swell- 


ing of (DoKAN), ii, 312. 


Ageing, physico-chemical hypothesis of 


(RocAsoLANo), ii, 740. 


Agmatine in lower animals (HoLTz), i, 


906. 
See Atmospheric air. 


figuration of (FREUDENBERG and 
RHINO), i, 1173. 

oxidation of (FicnTer and 
i, 879; (Simon and Pravx), i, 
1034. 

methochloride and methiodide, palmi- 
tates and stearates (KARRER, HoRL- 
ACHER, LocHER, and GIESLER), i, 
170. 

esters, deamination of (BARKER and 
SKINNER), i, 379. 


Albsapin (KaRRER, Fioron1, WIDMER, 


and LrER), i, 1091. 


Albsapogenic acid (KARRER, FIORONI, 


WipMer, and Lisp), i, 1091. 

and its derivatives 
(KAkRER, Froron1, WIDMER, and 
LigER), i, 1091. 


Albsapogenol, and its diacetyl deriv- 


ative (KARRER, FIORONI, 
and Lier), i, 1091. 
Albumin, effect of animo-acids on the 
decomposition of, in the body 
(SEUFFERT), i, 586. 
in serum a i, 1125. 
production of indole from, by Bacillus 
coli (WoLLMAN, LABERNADIE, and 
Ostrowsk!), i, 595. 
egg- (ovalbumin), effect of ultra-violet 
rays on solutions of (MonpD), i, 
438. 
bromo- (VANDEVELDE), i, 678. 
serum, effect of ultra-violet rays on 
solutions of (Monp), i, 438. 
separation of globulin and (KNIPPING 
and ii, 636. 
Albumins, determination of (GuTzEIT), 
ii, 795. 
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Albumins, serum, determination of iso- 
electric points of (MICHAELIS and 
NAKASHIMA), i, 228. 

Alcohols, preparation of, from aldehydes 
(BADISCHE ANILIN- & Sopa- 
Faprik), i, 1189. 

from condensation of aldehydes and 
ketones (VERLEY), i, 703. 
from carbonyl compounds (Straus 
and GRINDEL), i, 1206. 
dielectric constants of mixtures of 
water and (SALAZAR), ii, 725. 
catalytic dehydration of (KomATsv), 
i, 531; (BRown and Rerp), ii, 845. 
additive compounds of methyl azodi- 
carboxylate and (DIELs and WULFF), 
i, 841. 
hydroaromatic, catalytic dehydration 
of (SENDERENS), i, 40. 
primary, preparation of (CAROTHERS 
and ADAMS), i, 968. 
tertiary, conversion of ethers of, into 
hexa-substituted ethanes (ZIEGLER 
and ScHNELL), i, 850. 
determination of (FiscHER and 
ScHMIDT), ii, 427. 
Alcoholysis (DASANNACHARYA), i, 937. 
Aldehydes, equilibria of organic acids 
with (PASsERINI), i, 1819. 
catalytic hydrogenation of (CAROTH- 
ERs and ADAMS), i, 968. 
oxidation of (Sx1J00), i, 834. 
preparation of acetylenic hydrocarbons 
from (MEUNIER and DESFrARMET ; 
i, 701. 
action of aluminium alkoxides on 
mixtures of (ORLOFF), i, 645. 
condensation of o-aminoazo-compounds 
with (FiscHER), i, 559. 
condensation of, with ammonia in 
presence of alumina (TSCHITSCHI- 
BABIN), i, 709. 
condensation of indole derivatives with 
(Burr and GortTNER), i, 762. 
compounds of magnesium alky] halides 
with (Hzss and Wustrow), i, 859. 
condensation of resorcinol with (SEN 
and S1nBA), i, 288. 
enzymic transformation of (JosEPHSON 
and v. EvLER), i, 694. 
assimilation of, by plants (Sasa- 
LITSCHKA and RIESENBERG), i, 475; 
(SABALITSCHKA), i, 698. 
aromatic, synthesis of (ADAMS and 
i, 860. 
condensation of intracyclic ketones 
with (WALLACB), i, 756. 
action of nitrogen peroxide on (Bass 
and JOHNSON), 1, 386. 
halogenated, polymerisation of (HEL- 
FERICH and BESLER), i, 1165. 
reactions of (DE F.azi), i, 1319. 
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Aldehydes, bisulphite reaction for, 
in volumetric analysis (KurRrEn- 
ACKER), ii, 564. 

reactions between phenols and (vAN 
ITALLIE and HARMSMA), ii, €34. 

detection of (LEFFMAN), ii, 791. 

detection of, in chloroform and ethyl 
alcohol (IsNARD), ii, 633. 

Aldehyde acetals, catalytic reduction of 
(KARIYONE and KrmuRA), i, 52. 

Aldehydesulphoxylates, reduction of 
(Binz, RATH, and WALTER), i, 1160. 

8-Aldehydofuran-2-carboxylic acid, and 
its derivatives (ASAHINA, MURAYAMA, 
SHipaTa, Karryong, Kuwapba, and 
ASANO), i, 977. 

8-Aldehydoindole-2-carboxylic acid, and 
its ethyl ester and azlactone (FIscHEr 
and PisBor), i, 87. 

1-Aldehydonaphthalene-8-carboxylic 
acid, potassium salt (KALLE & Co.), 
i, 1078. 

p-Aldehydophenylarsinic acid, 
nitro- (MARGULIEs), i, 1247. 

Alder, grey. See Alnus incana. 

Aldols. See 8-Hydroxyaldehydes. 

Aldoximes, action of ultra-violet light 
on (BRADY and McHvex), i, 516. 

stereoisomeric, thermochemistry of 
(SWIFNTOSLAWSKI and Popov), i, 
645. 

action of 2:4-dinitrochlorobenzene on 
(Brapy and TruszKowsk}), i, 741. 

ei = B-Alepic acids (Dupont), i, 

Aleuric acid, ethyl ester (TscHIRCH and 
Lupy), i, 195. 

Aleurites montana, oil from seeds of 
(PARKER, Rav, Roserrson, and 
SIMONSEN), i, 608. 

Aleurone of cereals (BENNION), i, 924. 

Alfalfa. See Lucerne. 

Algew, chemical composition of the walls 
of (WuRDACK), i, 127. 

marine, ash content of (Haas and 
RvuSSELL- WELLS), i, 354. 

determination of mineral and organic 
iodine in (LELIEVRE and MENAGER), 
ii, 420. 

Aliphatic compounds, photochlorination 
of, in carbon tetrachloride (BENRATH 
and HERTEL), i, 821. 

reactions of (ANGELI), i, 626. 

Alizaric acid, sodium salt, action of 
alumina with (WILLIAMson), i, 1080. 

Alizarin acetates (GREEN), i, 1080. 

Alkali bromides, analysis of (WINKLER), 
ii, 272. 

carbonates, determination of, in pre- 
sence of alkali ne carbonate 
(SABALITSCHKA and KusiscH), ii, 
500. 


and 
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Alkali halides, photochemical reactions 
in solutions of, in acetophenone 
(Morcan, LAMMERT, and Crist), 
i, 1077. 

electrical conductivity of solutions 
of, in acetophenone (MorGAN and 
LAMMERT), ii, 656. ; 

compressibility of (SLATER), ii, 383. 

double salts of mercuric cyanide 
= (Bourton and RovyeEr), ii, 
476. 

—" formule for (CLARK), ii, 
227. 


iodides, action of, on metabolism 
(HEssE), i, 1011. 
metals, atomic structure of (LINDSAY), 
ii, 516. 
spectra and size of atoms of 
(TURNER), ii, 136. 
series lines and excitation function 
in spectra of (BARTELS), ii, 136. 
photoelectric effects of (FARWIG), ii, 
223. 
radioactivity of (HoFFMANN), ii, 


electrical resistance and thermo- 
electric power of (BIDWELL), ii, 
298. 
potential of (TRimPLER), ii, 526. 
solution of amalgams of, in acids 
(FRAENKEL and HErInNz), ii, 475. 
as reagents for the detection of 
weakened valencies in organic 
compounds (ZIEGLER and THIEL- 
MANN), i, 160. 
(PascaL), ii, 171, 
476. 
nitrates, fluidity of (BENRATH and 
STanpop), ii, 607. 
ruthenates (KRAUss), ii, 196. 
salts, radioactivity of (HoFFMANN), 
li, 86. 
compressibility of (SAERENS), ii, 
34 


coefficients of diffusion of, in the 
Bunsen flame (Davis), ii, 822. 
vibration frequencies of (HERZ), ii, 
651. 
hydrogen sulphites, reaction of, with 
mercuric chloride (GRAIRE), ii, 564. 
Alkaline earth halides, double salts of 
mercuric cyanide with (BouRION 
and RovyEr), ii, 476. 
metals, spectra of (SAUNDERS and 
RvssELL), ii, 800. 
series spectra of (WENTZEL), ii, 434. 
vapour pressure of (RuFF and 
HARTMANN), ii, 481. 
solution of amalgams of, in acids 
(FRAENKEL and HEtnz), ii, 475. 
lead alloys with (JELLINEK and 
TomoFF), ii, 658. 
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Alkaline earth sub-salts (GunTz and 
BENo!I?), ii, 610. 
Alkaloid, C,,.H,,0,N,, from yohimbehe 
bark and its salts and derivatives 
(DANCKWoRTH and Lvy), i, 981. 
Alkaloids, from aconite. See Aconite. 
from angostura. See Angostura. 
anhalonium. See Cactus. 
from chelidonium, See Chelidonium. 
mydriatic, from species of Datura 
(OsaDA), i, 1226. 

from isoquinoline. See isoQuinoline. 

from strychnos. See Strychnos, 

from yohimbehe bark (DANCKWORTH 
and Lvy), i, 981. 

vegetable, spectroscopy of (STEINER), 
i, 1096. 

influence of, on permeability (HruB- 
NER), i, 461. 

methylation of (Stmon and FRERE- 
JACQUE), i, 665. 

occurrence of, in plants (ROSENTHALER 
and MosEMANN), i, 924. 

constitution of, in families of plants 
(GADAMER), i, 597. 

action of bacteria on (GREEN and 
LonsTEIN), i, 798. 

purification and identification of 
(YLLNER), ii, 794. 

reaction of, with gelatin solutions 
containing iodine (HANDOVSsKY and 
Bois-REYMOND), i, 232. 

Dragendorff’s reagent for (CAPPELLI), 
ii, 794. 

detection of, microchemically (RosEN- 
THALER), ii, 785. 

determination of (IonEscu and 
Escv), ii, 211. 

determination of, in cinchona extract 
(REcoRDAT!), ii, 211. 

determination of, in gelsemium (P1tT- 
TENGER), ii, 635. 

determination of, in seeds of lupins 
(SABALITSCHKA and ZAHER), ii, 635. 

Alkyl chlorides, preparation of (NorRIs 

and TAYLOR), i, 602. 

chlorosulphonates, action of seconda 
amines on (DELEPINEand DEMARs), 


i, 622. 
halides and halohydrins, preparation 
of (BoGERT and Stocum), i, 603. 
iodides, photolysis of (JoB and 
EMSCHWILLER), i, 929. 
nitrites, condensation of, with alkyl 
cyanoacetic acids (WALKER), i, 
1119. 
phosphites, velocity of isomeric 
change of (ZAWIDzK1), ii, 401. 
Alkyl groups, electrolytic introduction 
of (NELSON and i, 1307. 
Alkyl radicals, valency of (v. AUWERS 
and WEGENER), i, 534. 
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Alkylchloromalonamides, sweetness of 
taste of (Dox and Hovsron), i, 
716. 

Alkylmalonic acids, synthesis of (Ros- 
INSON), i, 261. 

Allantoin, action of hydrazine on 
(Fossz, Hacknz, and Dvusols), i, 
436. 

influence of amino-acids on excretion 
of (CHRISTMAN and LeEwis), i, 
121. 

metabolism. See Metabolism. 

Allantoxalic acid, salts and amide of 
(Morp), i, 334. 

Allantoylhydrazide, derivatives of 
Hacknr, and Dusots), i, 486. 

Allelocatalysis (PESKETH), i, 1383. 

Alligator, seasonal changes in the blood 
and urine of (HopPine), i, 582. 

Allophanic acid, esters, preparation of, 

from formamide (ScHAUM and 
ScHNEIDER), i, 151. 
and their thermal decomposition 
(GRANDIERE), i, 625. 
iodoethyl ester (v. and 
Tuxats), i, 591. 

Allotropy and metastability (CoHEN 
and MOoESVELD), ii, 382, 450; 
(CoHEN and Kooy), ii, 383, 449 ; 
(ConEN HELDERMAN, and 
VELD), ii, 450; (CouEN), ii, 450, 
603. 

Alloxan, interaction of ethyl diazo- 
and (Bittz and Kremer), i, 
567. 

Alloys, electrical conductivity of 

(H¢sJENDABL), ii, 647. 

cathodic behaviour of (GLASSTONE), 
ii, 528. 

heat of formation of (BrLTz. and 
HaasE), ii, 17; and 
Wacner), ii, 482; (Brvtz), ii, 
491; (BrtTz and PrzpEr), ii, 
487. 

erystal structure of (BECKER), ii, 
95. 

rate of thickening of coloured oxide 
or halide films on (TAMMANN and 
BREDEMEIER), ii, 613. 

metallic fused, electrical conductivity 
in (KREMANN, ORTNER, and 
Markt), ii, 728; (KREMANN and 
Bropak), ii, 724. 

molten, internal friction of (SAUER- 
WALD), ii, 553. 

Allyl alcohol, absorption spectra of 
(Liruy), ii, 80. 

a-Allylacrylic acid, and its ethyl ester 
(MANNICH and RiTsERT), i, 947. 

2-Allylamino-5-thiol-1:3:4-triazole, 1- 
amino-, and its benzylidene derivative 
(Fromm and JoxkL), i, 883, 


SUBJECTS, 


8-Allyldiphenyl, 2-hydroxy-, and its 
henylurethane AUWERS and 
ITTIG), i, 1061. 
Allylhydroxydihydronorcodeinone, and 
its hydrobromide (SPEYER and Sarre), 
i, 1231. 
3-Allylindene (WIsLICENUS and HeEnt- 
RICH), i, 392. 
Allylnorhydroxycodeinone, and its hydr- 
iodide (SPEYER and SaRRB), i, 1231, 
1-Allyleyclopentan-2-one, and its deriv- 
(STAUDINGER and Ruzicka), i, 
51. 
1-Allylcyclopentan-2-one-1-carboxylic 
acid, ethyl ester (STAUDINGER and 
Ruzicka), i, 751. 
2-Allylphenyl §-chloroethyl ether, 4- 
amino-, acety] derivative (Society 
or CHEMICAL INDUSTRY IN BASLE), 


i, 160. 

B-diethylaminoethyl ether, 4-amino-, 
acetyl derivative, and its hydro- 
chloride oF CHEMICAL 
INDUSTRY IN BASLE), i, 160. 

Allylpulegone, and its semicarbazone 
(HALLER and RaMArrT), i, 1086. 
1-Allyl-2-quinolone, and its chloro- 
latinate (TSCHITSCHIBABIN and 
ELETZKY), i, 987. 
Allylthiocarbimide, determination of, 
in mustard (MoRVILLEz and MEESE- 

MAECKER), ii, 793. 

Allylthiocarbimides. See Mustard oils. 
1-Allyl-1:3:4-triazole, 2:5-dithiol-, and 

its derivatives (Fromm and i, 

883 


Alniresinol, and its acetyl derivative 
(FEINBERG, HERRMANN, ROGLSPER- 
GER, and ZELLNER), i, 815. 

Alnulin, and its derivatives (FEINBERG, 


HERRMANN, ROGLSPERGER, and 
ZELLNER), i, 814. 

Alnus incana (grey alder), constituents 
of the bark of (FEINBERG, HERRMANN, 
R6GLSPERGER, and ZELLNER), i, 814. 


Alums, properties of (MiLLER), ii, 828. 


infra-red absorption spectra of (HI- 
GUCHI), ii, 712. 
precipitates from partially alkalinised 
solutions of (MILLER), ii, 49. 
Alumina. See Aluminium oxide. 
Aluminium, atomic weight of (Krz- 
PELKA), ii, 763. 
arc spectrum of (Procortv), ii, 637. 
are and spark spectra of (HuTCHIN- 
SON), ii, 365. 
spark spectrum of (RUSSELL), 1, 
133 


ultra-violet series spectra of (LYMAN); 
ii, 802. 

reflection of X-rays from (CoLLINs), 
ii, 652, 


| 
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Aluminium, specific heat of, at high 
temperatures (EASTMAN, WILLIAMS, 
and Youne), ii, 681. 

transformation point of (HonDA and 
ii, 554. 

replacement of potassium and sodium 
by (BERGsTRoOM), ii, 106. 

Aluminium alloys, ternary, constitution 

of (Fuss), ii, 263. 
with cadmium and zine (BuDGEN), ii, 
684. 
with Meg structure of (WESTGREN 
and PHRAGMEN), ii, 146. 
X-ray analysis of (OWEN and PrEs- 
TON), ii, 111. 
and magnesium (OHTAN)), ii, 114. 
with cobalt, heats of formation of 
ii, 491. 
with magnesium, determination of 
magnesium in (FETKENHEUER 
and KonarskyY), ii, 702. 
silicon and zinc (SANDER and 
MEISSNER), ii, 263. 
with mercury (HAHN and TAIELER), 
ii, 412. 
Aluminium salts in soils ; WuIT- 
ING), i, 928. 
Aluminium carbide, crystal structure of 
(Hueeins), ii, 817. 
chloride, band spectrum of (JEvons), 
ii, 640. 
catalytic action of (Norris), i, 381. 
compounds of, with sulphur and its 
chlorides (RuF¥F and GoLta), ii, 
684, 
fluoride, fusibility of mixtures of 
calcium and sodium fluorides with 
(FEpoT£ev and ILJINsky), ii, 107. 
hydroxide, adsorptive power of (v. 
and Nitsson), ii, 23. 
adsorption of, from aluminium 
sulphate solutions by cotton and 
wood cellulose (SCHWALBE), i, 
500. 
colloidal, equilibrium of, with 
dilute acids and bases (v. EULER 
and Nrxsson), ii, 264. 
gels, composition of (WILLSTATTER 
and Kraut), ii, 615. 
sols, stability of (SEN), ii, 830. 
ageing of (FRICKE and WEVER), ii, 
616. 
hydrates of (WILLSTATTER and 
Kravt), ii, 263. 
precipitation of, with ammonia 
(JANDER and WEBER), ii, 
264. 
in presence of glycerol and tar- 
taric acid (HAKomoR!), ii, 206. 
nickelised, catalytic action of 
(ZELINSKI and KoOMMAREVSKY), 
ii, 400. 
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Aluminium hydroxide and oxide (HAHN 
and THIELER), ii, 412, 
nitride, crystal lattice structure of 
(Orr), ii, 298. 
oxide (alwmina), crystal structure of 
(DAVEY), ii, 861. 
gels and sols of (LOTTERMOSER and 
FRIEDRICH), ii, 487. 
constitution and evolution of pre- 
cipitates of (PascaL), ii, 186. 
formation of plastic masses with 
(RurF and Gorse), ii, 488. 
equilibrium of silica and (BowEN 
and Greie), ii, 488, 
action of calcium sulphate on 
(MARCHAL), ii, 44. 
action of sodium alizarate with 
(WILLIAMson), i, 1080. 
catalysis of organic reactions by 
(ADKINs and NissEn), ii, 159. 
detection of, microchemically 
(HERMANN), ii, 570. 
sulphide, action of, on organic com- 
pounds (LEvi and Narra), i, 952. 
Chloroaluminates (GERMANN and 
Gacos), ii, 861. 

Aluminium organic compounds :— 
acetylide (DURAND), i, 1278. 
alkoxides, action of, on mixtures of 

aldehydes (ORLOFF), i, 645. 
alkylation of primary amines with 
(LazrEer and ADKINS), i, 630. 

diethyl iodide and ethyl di-iodide 

(GRIGNARD and JENKINS), i, 951. 
Aluminium determination and separ- 

ation :— 

determination of (Conepon and 
CARTER), ii, 277. 

determination of, volumetrically, in 
aluminium salts (WOoHLK), ii, 
63. 

determination of solutions of, in 
waterworks effluents (HATFIELD), 
ii, 350. 

determination of, and its separation 
from other metals (JANDER and 
WEBER), ii, 62. 

separation of, from titanium in solu- 
tion in sulphuric acid (KayeER), ii, 
704, 

separation of, from zinc, manganese, 
and nickel (KLING and LassIEvR), 
ii, 502. 

Alundum cathodes. See Cathodes. 

Amalgams. See Mercury alloys. 

Amides, acid, catalysis of, by reduced 

copper (Komatsu and Kurata), i, 
639. 
of the formic acid series, catalytic 
decomposition of (MAILHE), i, 
623. 
Amidides (Scumvck), i, 1050. 
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Amidines, preparation of (CHEMISCHE 
FABRIK VORM. WEILER TER MEER), 
i, 159. 
tautomerism of (HAzELDINE, PyMAN, 
and WINCHESTER), i, 1112. 
Amidines, chloro- (Roxsrn), i, 159. 
Amines (KELSEy), i, 958. 
catalytic preparation of (BRINER, 
FERRERO, and DE LUSERNA), i, 
503. 
oxidation of (GOLDSCHMIDT and 
i, 337 ; i, 
884, 


ere benzylation of (PEAcocK), 
i, 129 
rate of diazotisation of (WILLARD), i, 
1003. 
action of phosphorus halides on 
(BouRNEUF), i, 339. 
compounds of tin alkyl halides and 
(KRAvs and GREER), i, 155. 
influence of, on fermentation (ORIENT), 
i, 465 
aromatic, acylation of (RAIFORD, 
Tart, and LANKELMA), i, 1183. 
action of diacetyltartaric anhydride 
and chlorofumaryl chloride on 
(CHATTAWAY and PAkKEs), i, 
489, 
action of, on semicarbazide hydro- 
chloride i, 
1297. 
reactions of sulphur monochloride 
with (CASSELLA & Co.), i, 88. 
primary, thio- and seleno- deriv- 
atives of (FARBWERKE VORM. 
MzistEr, Lucius, & BRUNING), 
i, 1353. 
reactions of thiocarbonyl chloride 
with (Dyson and Grorce), i, 
1057. 
secondary aromatic aliphatic, methyl 
sulphites of (FARBWERKE VORM. 
Meister, Lucius, & Brinine), 
i, 160. 
chlorinated, preparation of (DURAND 
and HucvuEnIn), i, 957. 
primary, alkylation of, with aluminium 
alkoxides and ADKINS), 
i, 631. 
trialdehydes from (BERGMANN and 
MIEKELEY), i, 622. 
proteinogenous  (KoEssLER and 
HANKE), i, 795, 806. 
secondary, action of, on alkyl chloro- 
sulphonates (DELEPINE and DE- 
MARS), i, 622. 
tertiary, action of acetohalogen-sugars 
on (KARRER, WIDMER, and 
Sravs), i, 713. 
methylation of (Stmon and FrRERE- 
JACQUE), i, 665. 


Amines, identification of (MARVEL and 


SmiTH), i, 27. 


Amino-acids, molecular weights of, in 


aqueous salt solutions (PFEIFFER 
and ANGERN), ii, 591. 

absorption spectra of (WARD), i, 272. 

constitution of (LEY and ZscHACKE), 
i, 1341. 

configuration of (KARRER), i, 151. 

resolution of, biochemically (Hor- 
PERT), i, 1147. 

deamination of (FEARON and Mont- 
GOMERY), i, 898. 

oxidation of (FicHTER and Kvn), 
i, 378; (WIELAND and BERGEL), 
i, 1172. 

hydrolysis of, in presence of charcoal 
(WUNDERLY), ii, 841. 

reactivity of, in presence of blood 
charcoal and of hydrogen peroxide 
(NEGELEIN), i, 150. 

specific dynamic action of (WEISs, 
Rapport, and EvENDEN), i, 1254. 

of, by salts (PFEIFFER 
and ANGERN), i, 378. 

action of acids and alkalis on 
(ABDERHALDEN and ScHwas), i, 


action of sulphuric acid on (Kro- 
NACKER), i, 838. 

— of, and their derivatives 
(KARRER and GRANACHER), i, 1118. 

sulphur (OxuDA), ii, 792, 


compounds of, with neutral salts 
(PFEIFFER, KLossMANN, and 
ANGERN), i, 378. 

compounds of, with diketopiperazines 
(ABDERHALDEN and KLARMANY), 
i, 1345. 

formaldehyde compounds of (BERc- 
MANN, JACOBSOHN, and ScHOTTE), 
i, 19; (KRaAvsE), i, 1290. 

benzoylated, asymmetric enzymic 
of (NeusBERG and 
LINHARDT), i, 1146. 

culture of moulds on (TERROINE, 
TRAUTMANN, Bonnet, and 
Jacquot), i, 807. 

influence of, on the growth of bacteria 
(Wyon and i, 124. 

in nutrition (SURE), i, 684, 787. _ 

synthesis of, in the animal organism 
SHIPLE, and SHERWIN), 
i, 787. 

in physiological fluids (WoLPE), 1, 
1259. 


adsorption of, by animal tissues 
(MOELLER), i, 450. 

content of, in blood (GREENE, 
SANDIFORD, and Ross), i, 440; 
(v. FALKENHAUSEN), i, 1365. 


= 
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Amino-acids, hyperglycemia from inges- 
tion of (ScHATTI), i, 236. 
effect of, on kidneys (FREDERICQ and 
BrovHA ; FREDERICQ and MELON), 
i, 461. 
excretion of, by infants (v. BrEmuTH 
and GoEBEL), i, 794. 
determination of, in presence of 
ammonium salts (FERNANDEZ and 
GARMENDIA), ii, 355. 
determination of, volumetrically, in 
presence of formaldehyde (Taruct), 
li, 355. 
determination of amino- and carboxyl- 
groups in (HaRRISs), ii, 355. 
a-Amino-acids, colour reaction for 
.{WasER and BRAvcHLI), i, 1069. 
separation and identification of 
(WERNER), ii, 131. 
Aminoacidase (HoppERt), i, 1147. 
Amino-alcohols, proteinogenous (Kar- 
RERk, HORLACHER, and 
GIESLER), i, 168. 
of the quinoline series, preparation of 
(Society or CHEMICAL INDUSTRY 
IN BASLE), i, 206. 
Amino-al@ehydes, condensation reactions 
of (RATH), i, 555, 667. 
Amino-compounds, determination of the 
affinity constants of (PRING), ii, 596. 
Amino-groups, determination of, volu- 
metrically, in amino-acids (HARRIS), 
ii, 73. 
Amino-ketones, tertiary (BAuER and 
BUHLER), i, 985. 
Aminotetraminineplatinic salts. 
under Platinum. : 
Ammonia, preparation of pure (MosER 
and HERZNER), ii, 38. 
production of, by animal tissues 
(Luck), i, 1384. 
synthesis of, at high temperatures 
(MOLDENHAUER), li, 248, 404. 
equilibrium of the formation of 
(Larson and Dongs), ii, 104; 
(Larson), ii, 331. 
ultra-violet absorption spectrum of 
(FERRIEREs), ii, 139. 
freezing-point curve of mixtures of 
water and (ELLIoTT), ii, 672. 
liquid, molecular lowering of the 
freezing point of (ELLIOTT), ii, 750. 
specific gravity of solutions of (PRIcE 
and HAWKINS), ii, 331. 
vapour pressure of (KARWAT), ii, 822. 
partial pressures of aqueous solutions 
of (KLARMANN), ii, 176. 
catalytic alkylation of (BRowNn and 
Rep), ii, 845. 
catalytic oxidation of (DECARRIERE), 
ii, 169; (KaAssNER), ii, 604; 
(KREvL), ii, 672. 


See 
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Ammonia, catalysts for oxidation of 

(INABA), ii, 249. 

oxidation of, by means of permanganate 
(KoLTHOFF), ii, 673. 

bacterial oxidation of (BoNnazzI), i, 
1023. 

oxidation of, by micro-organisms 
(GAwDA), i, 818. 

influence of temperature on the photo- 
chemical decomposition of (RUN), 
ii, 249. 

explosion of, with oxygen or electro- 
ytic gas (PARTINGTON and PRINCE), 
ii, 850. 

condensation of acetaldehyde with, in 
presence of alumina (TscHITSCHI- 
BABIN, MoscHKIN, and TJASCHE- 
LOVA), i, 766. 

condensation of acetylene and 
(CHEMISCHE FABRIK ENANIA), 
i, 1175. 

condensation of aldehydes with, in 
presence of alumina (TscHITSCHI- 
BABIN), i, 709. 

action of, on halogen organic com- 
pounds i, 482. 

action of, on potassium chlorate (Hor- 
MANN and LINNMANN), ii, 477. 

condensation of propaldehyde with, 
in presence of alumina (TscHITSCHI- 
BABIN and OPARINA), i, 767. 

gaseous, sorption of, by silver chloride 
(MoRAVER), ii, 392. 

compounds of, with crystalline salts 
(BitTz), ii, 167. 

compounds of tin alkyl halides and 
(Kraus and GkEER), i, 155; 
(PFEIFFER), i, 837. 

compounds of zinc halides and (B1LTz 
and MESSERKNECHT), ii, 45. 

origin of, in urine (LOEB, ATCHLEY, 
and BENEDICT), i, 1257. 

excretion of (HUBBARD), i, 459. 

apparatus for the quantitative removal 
of (STANFORD), ii, 201. 

Thomas test for (BUTCHER), ii, 870. 

application of resorcinol to the detec- 
tion of (CASENEUVE), ii, 356. 

determination of, bromometrically 
and OBERHAUSER), ii, 
274. 

determination of, by the nesslerisation 
micro-Kjeldahl method and 
McMEEKIN), ii, 871. 

determination of, by means of sodium 
hypobromite (DoNALp), ii, 699. 

determination of, in blood (BENEDICT 
and Nasa), ii, 626. 

determination of, in nitrogenous 
materials (SHEDD), i, 1394. 

determination of, in soils (BENGTSSON), 
i, 1394. 
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Ammonia, determination and separation 
of, in urine, by the use of permutite 
(Koxs), ii, 699. 

Ammonium as a reducing agent (ScHLU- 
BACH and MIEDEL), i, 1295. 

Ammonium compounds, detection of, 
(RosENTHALER), ii, 

82. 

Ammonium salts, hydrolysis of (KLAR- 

MANN), ii, 176. 
quaternary (BARNETT, CooK, and 

Peck), i, 871. 
determination of, volumetrically 
ii, 349; (LévereEn), ii, 

0. 


Ammonium arsenomolybdo- and arseno- 
tungsto-vanadates (CANNERI), ii, 
118. 

borate, decomposition of sodium 
sulphate with (Sporcr and GAL- 
LICHI), ii, 477, 478; (Ssore1, 
BovaLiIniI, and  CAPPELLINI; 
Sporci and STEFANIN}), ii, 478. 
manganese carbonate (EPHRAIM), ii, 
107. 
perchlorate (NaouM and AUFSCH- 
LAGER), ii, 678. 
equilibrium of the preparation of, 
from sodium perchlorate(FREETH), 
ii, 336. 
chloride, equilibrium of the reaction 
between magnesium oxalate and 
(LEMARCHAND), ii, 601. 
chloride, effect of, on red blood- 
corpuscles (DuvAL), i, 1125. 
hafnium and zirconium fluorides, 
structure of (HassEL and Mark), 
ii, 817. 
iodide, orientation of crystals of, b 
varieties of mica (GAUBERT), il, 
549. 
diphosphatomanganate (MzyYER and 
Marek), ii, 555. 
nitrate, properties of (PERMAN and 
HARRISON), ii, 255. 
vapour pressure of solutions of 
MonDAIN-MoNVAL), ii, 389. 
transformations of rhombic forms 
. of (CoHEN and Kooy), ii, 383. 
equilibrium of lithium chloride and 
(PERMAN and Harrison), ii, 


56. 
explosibility of (AUFSCHLAGER), ii, 
255 


hydroxypentachloro-osmate (KRAvss 
and WILKEN), ii, 772. 

sulphate, equilibrium of cupric sulph- 
ate, water, and (CAVEN and MIrt- 
CHELL), ii, 683. 

persulphate, electrolytic preparation 
of (SALAUZE), ii, 177. 

vanadates (LACHARTRE), ii, 409. 
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Ammonium organic compounds :— 
Ammonium bases, decom- 
position of (v. Braun and Cann), 
i, 632. 
- quaternary aliphatic, action of, on 
nerve endings (Kt1z), i, 1012. 
Ammonium salts of organic acids 
(McMasTER and i, 168. 
Ammonium radicals (WEITZ, Ko6nic, 
and v. WISTINGHAUSEN), i, 425. 
Ammono-acids, synthesis of alkyl deriv- 
atives of (WHITE, Morrison, and 
ANDERSON), i, 726. 
Amniotic fluid, enzymes in (MAEDA), i, 
458. 
human, uric acid content of (WIL- 
LIAMs and BarGEN), i, 1256. 
Amorphous condition, distinction be- 
tween the crystalline and (B6HM and 
NICLASSEN), ii, 310. 

Amphoteric elements. See Elements. 
l-Amygdalamide, hepta-acetyl deriv- 
ative (ZEMPLEN and Kunz), i, 1215. 
Amygdalic acid, synthesis of, from 

gentiobiose (ZEMPLEN), i, 617. 
Amygdalin (ZEMPLEN and Kunz), i, 
975, 1215. ' 
synthesis of (CAMPBELL and Ha- 
worTH), i, 866; (KUHN and 
SopoTKA), i, 1330. 
Amygdalinamide, hepta-acetyl deriv- 
ative (CAMPBELL and HAaworrtH), i, 
867. 
l-Amygdalinic acids, and their hepta- 
acetyl derivatives (ZEMPLEN and 
Kunz), i, 975. 
tert.-Amyl alcohol, ¢ribromo-, trichloro-, 
~~ triiodo- (EKELEY and KLEMME), 
i, 711. 
acid. See A+-Octenoic 
acid. 
isoAmylallylaminoethyl alcohol (VoL- 
WILER and ADAms), i, 640. 
isoAmylamine, m-nitrobenzoyl deriv- 
ative (SpATH and ProxkoppP), i, 502. 
n-Amylaniline (RADCLIFFE and GRIND- 
LEY), i, 1183. E 
p-n-Amylanisole, and its sulphonamide 
(SkRravuP and NIETEN), i, 1186. 
Amylase (AMBARD; SJéBERG; PRING- 
SHEIM and ScHMALz), i, 106; 
(Rona and Ewryk; Sséperc and 
ERIksson), i, 1264. 
influence of temperature on action of 
(CHRzASzCz), i, 233. 
complement of (PRINGSHEIM and 
BEIsER), i, 1142. ‘ 
in plants (SsépERe), i, 128. 
from barley, effect of electrolysis on 
(Marenon), i, 350. 
of potato (HA&HN and ScHWEIGART), 
1, 233. 


Amylase liver (HOLMBERG), i, 799. 
malt, inactivation of, by heat and 
radiation and LoRINSER), 
i, 468. 
isoelectric point of (SHERMAN, 
THomaAs, and CALDWELL), i, 1142. 
pancreatic, action of the sulphur- 
containing amino-acid on (CALD- 
WELL), i, 799. 
Amylases (CuRzaczcz), i, 1142. 
influence of hydrogen-ion concentra- 
tion on the action of (GROLL), i, 
1383. 
degradation of starch by (HOLMBERGH), 
i, 691. 
Amylbiose (PRINGSHEIM, BEISER, 
OLFSOHN, LEIBOWITZ, and KUuSsE- 
NACK), i, 1170. 
isoAmylchloromalonamide (Dox and 
Houston), i, 716. 

Amylene, compound of cinnamaldehyde 
and, and its derivatives (ALUJEVICH), 
i, 182. 

Amyl glycol ether (CRETcHER and 
PITTENGER), i, 826. 

isoAmylmethylenecamphor (RuPE and 
CouRVOISIER), i, 193. 

Amylobiose, and its osazone (PRING- 
SHEIM and LEIBOwITz), i, 714. 

Amylogen, effect of temperature on the 
swelling value of (MaIGE), i, 1394. 

Amylopectin acetate (PRINGSHEIM and 
Wo .Fsoun), i, 715. 

Amylopectins from various starches 
(Samec, MINAEFF,and RonZtn), i, 923. 

Amylose acetate (PRINGSHEIM and 
Wo.rsony), i, 715. 

Amylotriose, and its osazone (PRING- 
SHEIM, BEISER, WOLFSOHN, LEIBO- 
witz, and KusENACKk), i, 1170. 

2-tert.-Amyltetrahydronaphthalene 
(Bavrker and RamBEcR), i, 844. 

Anemia, effect of diet of iron and fat on 
_ (Scorr), i, 789. 

Iron = aan and spleen in (WRIGHT), 
1, 343, 

pernicious, urine in (REINWEIN and 
THIKLMANN), i, 1010. 

Anesthesia in relation to excretion of 
hosphoric acid (STAHLE and 
OURNE), i, 900, 1258. 

ether (Ronzon1), i, 111; (Ronzon1, 
Korcuie, and Eaton), i, 1258; 
(SHAFFER and Ronzont), ii, 69. 

Anesthetics, effect of, on respiration of 

cereals (SmiTH), i, 809. 

pressor (MARVEL and DU VIGNEAUD), 
1, 11938. 

(VoLWILER and ApAms), i, 


Analsite lavas containing (Lacrorx), 
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Analysis (Concpon and BELGE; Cone- 
DON and GuRLEY; ConGpoN and 
NgAL), ii, 205; (Conspon and 
CANTER; CoNGDON and CANTER ; 
Conepon and BoHNER), ii, 277 ; 
(Concpon and CHEN), ii, 278; 
(Concpon, Eppy, and MILLIGAN), 
ii, 849; (Conepon and Ray), ii, 
349 ; (ConcDON and Bray), ii, 422 ; 
(Conepon and FITzGERALD), ii, 
425; (Moorr, Linp, MARDEN, 
Bonarpi, Davis, and 
ii, 502; (Concpon and Rosso), 
ii, 781; (Conepon, Brown, and 
FRIEDEL), ii, 872. 

by means of Réntgen rays (CosTER), 
ii, 199 ; (STrINTzING), ii, 216. 
with membrane filters (G. and W. 
JANDER and Maas), ii, 269. 
use of filter-paper pulp in (WILKE- 
Do6rrFurt), ii, 775. 
combustion, of volatile organic com- 
pounds (CARRIERE and LEEN- 
HARDT), li, 869. 
magnesium perchlorate trihydrate 
as a drying agent in (SMITH, 
Brown, and Ross), ii, 198. 
electrolytic, in an apparatus with a 
rotary anode (BERTIAUX), ii, 
695. 
platinised alundum cathodes in 
(FraANcE and Eckert), ii, 695. 
mercury cathodes in (PAWECK and 
WALTHER), ii, 562. 
use of Borchers’ metal in (BLEESEN), 
ii, 198. 
electrometric (SHIREs), ii, 197. 
use of the mercury electrode in 
(KotTHorF and VERzYL), ii, 199. 
electro-volumetric, apparatus for 
(JANDER and MANEGOLD), ii, 496. 
elementary volumetric (HACKSPILL 
and D’Hvarr), ii, 625. 
of gases. See Gas analysis. 
gravimetric, with filter tubes 
(HAvustER), ii, 774; (BENEDETTI- 
PICHLER), ii, 775. 
microchemical (RosENTHALER), ii, 785. 
by Pregl’s method 
ii, 495 
by means of caesium chloride 
(Ductovx), ii, 783. 
qualitative (FEIGL), ii, 206. 
microgravimetric (DIENEs), ii, 694. 
qualitative, of the ammonium sulphide 
group (Rupp), ii, 205. 
quantitative, application of Rontgen 
rays to (GLOCKER), ii, 121. 
refractometric (BEGKA; BErGKA and 
ZEMANEC), i, 1251. 
volumetric (JELLINEK and Ktuy), ii, 
695. 
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Analysis, volumetric, new methods of 
(JELLINEK and KREsTEVv), ii, 
781. 
use of amalgams in (Sa1To), ii, 780 ; 
(SomgEya), ii, 787. 
use of bromates in (SMITH), ii, 
614. 
use of bromine solutions in (JANDER 
and Fer), ii, 604. 

Anaphylaxis and immunity, simul- 
taneous (RicHET, BACHRACH, and 
CaRpor), i, 463. 

echinococcal (BoTTER!), i, 793. 
Anatoxin, diphtheria (RAmow), i, 1149. 
Anauxite, from Bilin and 

Hipscn), ii, 415. 

alkaloids (SpATH and 
RUNNER), i, 1226; (SpATH and 

EBERSTALLER), i, 1335. 

Anhalonine, and its hydrochloride 

(SpATa and GANGL), i, 69. 

Anhalonium alkaloids. See Cactus 

alkaloids. 

Anhydrides, acid (AUTENRIETH and 

THOMAB), i, 485. 

preparation of (BARNETT and Cook), 
i, 1194. 

Scotten-Baumann reaction applied 
to (AUTENRIETH and THOMAE), 
i, 961. 

aromatic, action of alkali and silver 

nitrates on (GHEORGHIU), i, 170. 

Anhydrite, hydration of (WEISSEN- 

BERGER and Sornt), ii, 109, 337. 
Anhydrocamphoronyl chloride,  a- 

bromo-, preparation of (GoEBEL), i, 

138 


Anhydro-8-0-carbethoxyanilino-1:2:3:4- 
tetrahydrocarbazole-9-acetic acid 
(CLEMO, PERKIN, and Rosinson), 
i, 1339. 

Anhydro-6-carbethoxydiphenylamine- 
2’-aminoacetic acid, and nitroso- 
(CLEMO, PERKIN, and RoBINnson), i, 
1339. 

y-Anhydrochelidonine, and its hydro- 
chloride(GADAMER and DIETERLE), i, 
1228. 

Anhydro-5:10-dihydroacridine-9-amino- 
acetic acid, and its derivatives 
(CLEMO, PERKIN, and RosInson), i, 
1337. 

Anhydro-5:10-dihydroacridine-9-amino- 
diacetic acid, ethyl ester (CLEMO, 
PERKIN, and Rosrnson), i, 1340, 

Anhydro-5:10-dihydroacridine-9- 
methylaminoacetic acid (CLEMO, PER- 
KIN, and RoBINson), i, 1341. 

Be-Anhydrogluconie acid, optical be- 
haviour of (LEVENE), i, 615. 

Be-Anhydroglucose, optical behaviour of 
(LEVENE), i, 615. 


Anhydro-5:10:16:17:18:19-hexahydro- 
acrindoline-2l-acetic acid (CLEMo, 
PERKIN, and Rosrnson), i, 1337. 

Anhydro-a-hydroxymercuribenzoyl- 
acetic acid (KHARAscH and STAvE- 
LEY), i, 154. 

Be-Anhydromannonic acid, optical be- 
haviour of (LEVENE), i, 615. 

Anhydro-methylglucoside oleate (IRvinE 
and GILCHRIST), i, 264. 

2:3-Anhydro-4-nitro-3-hydroxy-2:6- 
dihydroxydimercuribenzaldehyde 
(HENRY and SHARP), i, 739. 

Anhydrostrophanthidin, and its deriv- 
atives (Jacoss and CoLLtns), i, 867. 

Anhydrotrimethylsulphamic 
ss RAUBE, ZANDER, and GAFFRON), i, 
39. 

Anilides, preparation of (BARNETT and 
Nixon), i, 1192. 

Aniline (phenylamine ; aminobenzene), 
ultra-violet absorption spectrum of 
— and Moroz), i, 

4, 
properties of mixtures of, with water 
and fatty acids (Pounp and 
RussELL), ii, 389. 
electrical conductivity of mixtures of 
—_ acid, water, and (Pounp), ii, 
2 . 
diffusion of acetic acid into solutions 
and ErrxKson), ii, 
equilibrium of cyclohexane and 
(BucHNER and i, 503. 
equilibrium of silver perchlorate, 
and (Hiut and Macy), ii, 
679. 
catalytic alkylation of (Brown and 
REID), i, 1182. 
sulphuration of (HopGson), i, 1188. 
compounds of stannic dialkyl halides 
and (PFEIFFER), i, 838. 
compound of zinc chloride and, and 
its antiseptic action (Howarp and 
STIMPERT), i, 249. 
hydrochloride, equilibrium of ferric 
chloride, hydrochloric acid, water, 
(Osaka, SHiMA, and YosH!DA), 
i, 721. 
stannisulphate (Druce), i, 277. 
and its homologues, determination of, 
volumetrically (Jones and LE®), ii, 


Aniline, bromo- and chloro-derivatives 
their picrates (HERTEL), i, 
1179. 

m-chloro-, melting point of (RINKES), 
i, 34. 

p-chloro-, and m- and p-nitro-, com- 
pounds of lead tetrachloride and 
(SAKELLARIOS), i, 221. 
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Aniline, chloro-2:4-dinitro- (LEULIER), 
i, 1298. 
2-eyano-p-nitro- (BAUDET), i, 1292. 
Aniline black, kinetics of the formation 
of (PiccARD and DE MONTMOLLIN), 
ii, 100. 
influence of oxalic acid on formation 
of (P1ccaRD), i, 197. 
adsorption acids by (STADNIKOV), ii, 
833. 

Aniline-2-mercurihydroxide, 4-chloro-, 
and its salts, and acetyl derivative’ 
(VECCHIOTTI), i, 958. 

Aniline-m-sulphonic acid (metanilic 
acid), electrolytic preparation of (Dou- 
LITTLE), i, 681. 

Anilinesulphonic acids, solubility of 
(PHILIP and CoLBorRNE), i, 504. 

Anilino-. See also Phenylamino-. 

Anilinoacetamide (REISsERT and HAND- 
ELEFR), i, 845. 

C-Anilinoacetyl-N-phenyldiacetonitrile, 
and its derivatives (BENARY and 
Scuwocg), i, 417. 

4-Anilinoazobenzene, 3-nitro- (BoRscHE 
and Exss), i, 218. 

1-Anilinobenzthiazole, synthesis of 
(Bruni and LEv1), i, 1000. 
acetyl derivative (BRUNI and LEv), 
i, 216. 
1-Anilino-2-0-chlorophenylnaphthimin- 
azole, and its picrate (FIscHER and 
i, 559. 
1-Anilino-2.0-chlorophenylnaphthimin- 
azole, 1-p-hydroxy- and 1-p-nitro-, 
and its  nitrosoamine (FIscHER, 
SravBEr, and Hip), i, 560. 

Anilinodiaceticmonoamide (REISSERT 
and HANDELER), i, 845. 

6-Anilino-2:4-diketo-3-phenyl-2:4-di- 
hydro-1:3-oxazine (INGOLD and 
WEAVER), i, 1117. 

2-Anilinodiphenylene oxide (BoRSCHE 
aud ScHackR), i, 161. 

8-Anilino-3:7-diphenylphenosafranine. 
See Induline-3B. 

11-Anilinoflavinduline chloride, 2:7-di- 
amino-, 4:5-dibromo-, 2-nitro-, and 
2:7-dinitro- (SrrcAR and Roy), i, 
566. 

8-Anilinoflavone (v. AUwEKs and Jor- 
DAN), i, 869. 

Anilinoflavones (v. AUWERS and Jor- 
DAN), i, 869. 

1-Anilino-2-furylnaphthiminazole, 
l-p-hydroxy-, and its picrate (Fis- 
CHER, STAUBER, and HILp), i, 560. 

a-Anilinoglyoxylanilide phenylhydr- 
azone (BULOw and KrIne), i, 1180. 

1-Anilino-2-o-hydroxyphenyluaphth- 
iminazole, 1-py-hydroxy- (FISCHER, 
SrauBer, and Hip), i, 560. 
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1- Anilino-2-y-hydroxyphenylnaphth- 
iminazole, and its derivatives (FISCHER 
and THIEL), i, 559. 

8-Anilino-4’-methoxy-6-methylflavone 
(v. AUWERs and JoRDAN), i, 869. 

8-Anilino-6-methylflavone, and its de- 
rivatives (v. AUWERS and JORDAN), 
i, 869. 
1-Anilino-2-methylnaphthiminazole, 
and its derivatives (FiscHER and 
THIEL), i, 559. 
7-Anilino-88-naphthaphenthiazine- 
6:1l-quinone (Frizs, K6HLER, and 
ScHtURMANN), i, 527. 
2’-Anilino-1:4-naphthaquinone, 
5-bromo-, and 3-chloro-5-bromo- 
(Fries and K6HLER), i, 525. 
5-chloro-, 3:5-dichloro-, and 3-chloro- 
5-bromo- (Fries, KOHLER, and 
ScHURMANN), i, 526. 

. 
acid, and p-bromo-, ethyl esters 
(WoRRALL), i, 208. 

3-Anilino-5-oxopyrazole-4-carboxylic 
acid, and p-bromo-, ethyl esters 
(WoRRALL), i, 208. 

1-Anilino-2-phenylbenziminazole, and 
its derivatives (FIscHER and v. MANN- 
SIECHLER), i, 561. 
1-Anilino-4-phenylhydrazonodihydro- 
pyridine-2:6-carboxylic acid, ethyl 
ester (KoENIGS, MIELDS, and GuRLT), 
i, 990. 
1-Anilino-2-phenylnaphthiminazole, 
l-o-hydroxy-, and its derivatives 
(FiscHER and THIEL), i, 559. 
l-p-hydroxy-, and its nitrosoamine 
(Fischer, STAUBER, and HILp), 
i, 560. 
2:4-dinitro- (FiscHER, SEUFERT, and 
Hoser), i, 561. 
8-Anilinophenylaposafranine, 3-chloro- 
(KEHRMANN and KLOPFENSTEIN), i, 
214. 

2-Aniloisatin, 5-iodo- (BorscHE, WEUss- 
MANN, and FRITzscHE), i, 1842. 

Anil-pyridines, antiseptic action of 
(Brownine, CoHEN, ELLINGWORTH, 
and GULBRANSEN), i, 990. 

Anil-quinolines, antiseptic action of 
(BROWNING, COHEN, ELLINGWORTH, 
and GULBRANSEN), i, 990. 

Animals of Ceylon, fats of (Raz), i, 

366. 

domestic, excretion ot creatinine in 
(SzENDE), i, 1136. 

meat-producing, edible viscera of 
(Powick and HoaGcLanD), i, 1871. 

marine, sodium chloride in the blood 
of (DuvAt), i, 1363. 

Animal tissues, adsorption of amino- 
acids by (MOELLER), i, 450, 
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Animal tissues, production of ammonia 

by (Luck), i, 1385. 

fixation of calcium by (FREUDENBERG 
and Gy6rey), i, 242 ; (LIEsEGANG), 
i, 587, 1129. 

carpisapidin and sarcochromogen in 
(BATTELLI and STERN ; STERN and 
BATTELLI), i, 242, 243. 

enzymes of (MAIGNON), i, 592. 
and their electrolysis (MaiGNon), i, 

464. 

reduction of aromatic nitro-groups by 
i, 792. 

Anisaldehyde 
azone (CIUSA and RasTELL!), i, 578. 

4:6-dinitro-m-tolylhydrazone (GivA), 
i, 339. 

Anisic acid, N-acety]-3-phenylglycyl- 
p-tolyl and 3-a-bromopropiouyl-p- 
tolyl esters (v. AuweErs and 
JoRDAN), i, 870. 

o-chloroacetyl-p methoxypheny] ester 
(v. AUWERS and JoRDAN), i, 869. 
5-Anisidino-4-anisyl-1:2:4-triazole, 3- 
thiol-, and its derivatives (FROMM, 
SoFFNER, and FrREy), i, 94. 
6:1l-quinone (Fries, KénLER, and 
ScuURMANN), i, 527. 

Anisole (phenyl methyl ether), 2:6-di- and 
2:3:6-triamino-, derivatives of, and 
4-bromo-2:6-dinitro- (FRomM and 
EBERT), i, 1059. 

2:6-dinitro-4-hydroxy- 
and JEQUIER), i, 165. 
and 
its phenyl thioether (TrécER and 
MEINECKE), i, 557. 
2-o-Anisolesulphonylquinoline (TROGER 
and MEINECKE), i, 557. 
$-o-Anisolesulphonylquinoline,2-amino-, 
and 2-chloro- (TROGER and MEI- 
NECKE), i, 557. 
3-o-Anisolesulphonylthiocarbostyril; 
and its methyl ether (TrROcER and 
MEINECKR), i, 557. 
Anisotropy of molecules in relation to 
their structure (RAMAN), ii, 512. 
o-Anisoylallylacetoacetic acid, ethyl 
ester (HELFERICH and KEINER),i, 1167. 
8-Anisoylcholic acid, methyl ester 
(BorscHE), i, 1202. 
B-Anisoyl-aa-diphenylhydrazine (GoLp- 
SCHMIDT and WoLFFHARDT), i, 886. 


(KEHRMANN 


Anisoylformanilide (MEISENHEIMER 
and LANGE) i, 433. 
p-Anisylacetodinitrile, C-chloroacety] 


derivative, and its derivatives (BEN- 
ARy and Scuwocnk), i, 416. 
8-0-Anisylamino-5-thiol-1:2:4-triazole, 
and its derivatives (FromM, Brick, 
RUNKEL, and MAYER), i, 673. 
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p-Anisyl n-amy] ketone, and its phenyl. 
(SkRauUP and NIETEN), i, 
186. 
p-Anisyl ketone, and its pheny]- 
(Skraup and i, 
N-p-Anisyldiacetonitrile, 
acetyl derivative 
ScHwocg), i, 416. 
o-Anisyl p-dimethylaminostyryl ketone 
(NAGELI and TamsBor), i, 584. 
B-m-Anisylethylamine, and its salts 
(HELFER), i, 1341. 
p-Anisyl n-hexy! ketone, and its phenyl- 
(SkRavuP and Nirrey), i, 
186. 
p-Anisyl 8-hydroxyvinyl ketone, and 
its copper salt (Pratt, Rosrnson, 
and WILLIAMs), i, 306. 
Anisylidenepyrodeoxybilianic 
(BorscnE and Frank), i, 1201. 
p-Anisyl B-p-methoxyphenylethyl 
ketone and its derivatives (STRAUS 
and GRINDEL), i, 1206. 
B-p-Anisylmethylglyoxime, dibenzoy] 
(Ponzio and BERNARDI), i, 
293. 
Anisy1-2-methylindolidenemethane 
— e (BURR and GoRTNER), 
i, 63. 
1-p-Anisyl-5-methylpyrrole-4-nitrile, 
(BENAkY and 
i, 417. 
p-Anisyl ”-octyl ketone, and its phenyl- 
hydrazone (SKRAUP and NIETEN), 
1186. 
Anisy1-2-phenylindolidenemethane 
(BURR and GorTNER), i, 763. 
m-Anisylpropionic acid, methyl ester 
and amide (HELFEx), i, 1341. 
p-Avisyl m-propyl ketone, and _ its 
phenylthydrazone (Skraup and 
TEN), i, 1186. 
2-Anisylquinoline (JAENISCH), i, 171. 
2.p-Anisylquinoline-4-carboxylic acid, 
8-hydroxy- (BERLINGOzzI and Capu- 
ANO), i, 1845. 
(TR6GER and GRUNTHAL), i, 540. 
o-Anisylaithiobiuret (Fromm, Brutcr, 
RuNKEL, and MayEp), i, 673. 
p-Anisylthiocarbamide (Dyson and 
GEORGE), i, 1057. 
4-0-Anisylthiosemicarbazide, and _ its 
derivatives (FRomM, SoFFNER, and 
FREY), i, 93. 
o-Anisylthiuret hydriodide (Fromm, 
RUNKEL, and MAYER), 
673. 
4-Anisyl-1:2:4-triazole, 


C-chloro- 
(BENARY and 


3:5-dithiol-, 


lead derivative (Fromm, SoFFNER, 
and Fry), i, 94. 


; 
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Anodes, action of adherent films on 

processes at (EVANS), ii, 599. 
iron oxide (FeDOTKEV and PETRENKO), 
ii, 15. 

Anthocyans in grapes (ANDERSON), i, 
251. 

Anthocyanidin chloride (ANDERSON and 

NABENHAUER), i, 1152. 
chloride and picrate (ANDERSON), i, 
1390. 

Anthocyanin, and its salts, from Clin- 
ton grapes (ANDERSON and NABEN- 
HAUER), i, 1152. 

as an indicator -for 
(MATULA), ii, 496. 

Anthracene, photochemical and thermal 
equilibrium in the polymerisation 
ot (TAYLOR and LEwis), ii, 580. 

vapour pressure of (MoRTIMER and 
Murpny), ii, 17. 

sulphonation of (Barrecay and 
BRANDT), i, 275. 

Anthracene, 9-chloro-10-bromo- (BAR- 
NETT and Cook), i, 720. 

Anthracene series, studies in the 
(BARNETT and Cook), i, 720; 
(BARNETT and MATTHEWS), i, 752. 

Anthracene-l-carboxylic acid, phenyl 
ester, and bromo- and nitro- (BARNETT, 
Cook, and GRAINGER), i, 1316. 

Anthracene-2-carboxylic acid, di- 
bromo-, and its acetyl derivative, and 
10-nitro-9-hydroxy-, acetyl! derivative 
(BARNETT, Cook, and GRAINGER), i, 
1317. 

Anthracenesulphonic acids, and their 
derivatives (BATTEGAY and 
BRANDT), i, 275. 

aniline salts, and 9 (or 10)-nitro- 
(Barnett and MATTHEWS), i, 752. 

Anthracoumarins, amino-, and chloro- 
(MINAEV), i, 305. 

Anthracy]-10-pyridinium bromide- 
l-carboxylic acid (BARNETT, Cook, 
and GRAINGER), i, 1316. 

Anthranil, formula of (BAMBERGER), i, 

1066. 
4-nitrobenzoyl derivative (RuGGLI 
and LEONHARDT), i, 1343. 

constitution of (v. AUWERS), 
1, 669. 

Anthranilic acid (0-aminobenzic acid), 
chromiumtolyl salts of (HEIN and 
i, 889. 

4-nitrobenzoyl derivative (RUGGLI 
and LEoNHARDT), i, 13438. 

Anthranilic acid, 3:5-diiodo- (BorscuE, 
WEUSSMANN, and FRrirzscHe), i, 
1342, 

Anthranol, 10-nitro-3:4-dihydroxy-, di- 
(GoopaLL and PERKIN), i, 


acidimetry 
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Anthranolpyridinum chloride(BADISCHE 
ANILIN- & SopA-FABRIK), i, 1056. 
Anthraquinone, direct amination of 

(KNiaTowna), i, 655. 
derivatives, preparation of (DRESCHER, 
Tuomas, and Scottisu Dyss), i, 
861. 
reduction potentials of (Conant 
and FIEsEk), ii, 839. 
Anthraquinone, 2:3-diamino- (SociETY 
oF CHEMICAL INDUSTRY IN BASLE), 
i, 185. 
1-chloro-2-amino-, acetyl and 
p-toluenesulphony] derivatives (Ko- 
PETSCHNI), i, 1080. 
B-iodo- (HAHN and Rerp), i, 966. 


Anthraquinones, hydroxy-, reduction 

products of (HALLER and PEr- 

KIN), i, 300; (GoopaLL and 
PERKIN), i, 527. 

action of thionyl chloride on 
(GREEN), i, 1080. 

Anthraquinone-2-carboxylic acid, 


methyl ester (CoNANT and FIEsER), 
ii, 839. 
Anthraquinone-2-carboxylicacid, 1:5-di- 
nitro-, and its silver salt (EpER, 
Wipmer, and i, 528. 
Anthraquinonecarboxylic acids (BarR- 
NETT, Cook, and GRAINGER), i, 1316. 


Anthraquinonylearbamyl chlorides 
(BATTEGAY and BERNHARDT), i, 59. 
Anthraquinonyl-1-urethane, and 


4-amino-, benzoyl derivative, 4-hydr- 
oxy-, and 4-nitro- (BATTEGAY and 
BERNHARDT), i, 59. 
Anthronesulphonic acids, and their 
sodium salts (BARNETT and Mar- 
THEWS), i, 752. 
Anthroxanamide (REIssERt and HEs- 
SERT), i, 854. 
9-Anthryl-4-tolyl disulphide (SmILEs 
and Gipson), i, 275. 
Antiamylase (Liters and ALBRECHT’), 
i, 1264. 
Antiketogenesis (SHAFFER 
FRIEDEMANN), i, 1369. 
Antimony, atomic weight of (Knop), ii, 
54; (H6nicscHMID, ZINTL, and 
LINHARD), ii, 619. 
structure of (CoLLINs), ii, 812. 
ultra-violet spark spectrum of (L. and 
E. Biocw), ii, 133. 
spectra and critical potentials of 
(RuarRK, MoHLEeR, Foorr, and 


and 


CHERAULT), ii, 646. 

electrical and thermal conductivities 
of (EUCKEN and NEUMANN), ii, 648, 

reduction potential of (ScHUHMANN), 
ii, 152. 

potential of (JELLINEK and Gorpoy), 
ii, 837 
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Antimony, variation of molecular com- 
plexity of, with temperature (Jou- 
NIAUX), ii, 452. 

Antimony alloys with bismuth and with 
copper, electrolytic — of 
(MAzzUCCHELLI and ii, 
119. 

with and lead (ScHAck), ii, 260. 

with lead (DEAN and Hupson), ii, 682. 

with zinc, electrolysis of (KREMANN, 
OrtTNER, and MaRKL), ii, 723. 

Antimony ¢richloride, distillation of 

(BOTTGER), ii, 333. 
tachloride, action of, on ethyl oxa- 
late (PFEIFFER), i, 832. 
trioxide, free energy of (ScHUHMANN), 
ii, 152 
equilibrium of hydrochloric acid, 
water, and (LEA and Woop), ii, 
195. 
sulphide, coagulation of sols of (SEN, 
GANGULY, and DHAR), ii, 394. 
sulphides, electrolytic preparation of 
(Tocco), ii, 268. 
Antimony organic compounds (MAcAL- 
LuM), i, 109. 
containing arsenic (ScHMIDT), i, 1003. 
Hexachloroantimonic acid, deriv- 
atives of (GurBIER and HAUSMANN), 
i, 149. 

Antimony determination :— 

determination of (Frict), ii, 571; 
(Ecxk), ii, 705. 

determination of, microvolumetric- 
ally (BRUKL), ii, 123. 

determination of, volumetrically 
(PrEscHeER), ii, 275. 

determination of, by means of per- 
manganate in hydrochloric acid 
solution (COLLENBERG and BAKKE), 
ii, 207. 

Antimony cathode. See under Cathodes. 

Anti-oxygens (Movrev, DvFRAIssE, 
and pes ToucHEs), i, 635. 

action of, in increasing fastness of 
colouring matters to light (GILLET), 
‘ii, 141. 

Antiphenolase, adsorption of (ENGEL- 
HARDT), i, 1269. 

Antipyrine —_(1-phenyl-2:3-dimethyl-5- 
pyrazolone), constitution of (THOMS 
and ScHnuppP), i, 90. 

trichloroacetate (DEBUCQUET), i, 1115. 
thiocyanate (KAUFMANN and LIEPE), 


i, 209. 
Antipyrine, chloro- (LEULIER), i, 875. 
4-thiocyano-, thiocyanate (KAUFMANN 


and Lteps), i, 209. 
Antiseptics, effect of, on soils (Mat- 
THEWs), i, 480. 
action of, on bacteria and on leucocytes 
(FLEMING), i, 691. 


SUBJECTS. 


Antiseptics, lactic fermentation in pre- 
sence of (LUMIERE), i, 353. 

Aphididw, pigments in (PALMER and 
KNIGHT), i, 793. 

Apinum graveolens, pectins of (CHARPEN- 
TIER), i, 811. 

Apothesine, comparative toxicity of, 
novocaine, neocaine, and procaine 
(MEEKER and FRAZER), i, 1377. 

Apricots, dried, non-volatile acids of 
(NELson), i, 1391. 

Apples, physiological changes in, on 
storage (MAGNE&ss and DIEHL), i, 595. 

carbohydrates in (Boop), 
i, 1020 


Arabinose 2:5-dibromophenylhydrazone 
(Voroéex and Luxss), i, 1120. 
dizsopropylidene compounds of (SvAN- 
BERG and BERGMAN), i, 1285. 
l-Arabinose, fluoro- and _iodo-acetyl 
derivatives (BRAUNS), i, 837. 
Arachidonic acid from _brain-tissue 
(Wesson), i, 902. 
Aragonite from the Bilin spring (Ditt- 
LER and Hrsscx), ii, 416. 
structure of (BRAGG), ii, 109. 
refractive index of (BRAGG), ii, 373. 
etching and solution experiments with 
(RINNE and KrieeEr), ii, 257. 
Arbacia, copper in eggs of (GLASER), i, 
141. 


Arbatia wlosa, trigonelline in 
(Hoitz, Kurscuer, and THIELMANN), 
i, 907. 
Arc spectra. See under Spectra. 
Arenicola, blood pigment of (H. and J. 
BaRcROF?), i, 442, 
Argentite, spectro-photoelectrical effects 
in (GEIGER), ii, 82. 
Arginase in bacteria (Hrvo), i, 474. 
Arginine, preparation and determination 
of (KossEL and Gross), ii, 211. 
effect of, on growth (RosE and Cox), 
i, 1370. 
metabolism of. See Metabolism. 
structure of (CoLLINS), ii, 
297. 
crystal structure of (Simon and Vv. 
Simson), ii, 588. 
excitation of the spectrum of (D#saR- 
DIN), ii, 284, 
spark spectrum of (L. and E. BiocH 
and D&JARDIN), ii, 286. 
effect of, on spectra (JoHNsON and 
CAMERON), ii, 639. 
frequency relations between the spectra 
of potassium and (pE Bruin and 
ZEEMAN), ii, 637. 
magnetic susceptibility of (HEcTOR), 
ii, 854. 
effect of, on anaerobic respiration of 
plants (CANNON and FRzEp), i, 809. 
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formation of, 


Aromatic compounds, 
compounds 


from hydroaromatic 
(HINKEL), i, 1204. 

substitution in the nucleus in (BAR- 
NETT and Cook), i, 1292. 

catalytic hydrogenation of, with 
platinum (WILLsTATTER and SEITz), 
i, 628. 

activation of halogen and methyl in, 
by azo-groups (BorscHx and £xss), 
i, 218. 

orienting influence of thiocyano-groups 
in (CHALLENGER and COLLINS), i, 
953. 


containing nitrogen and sulphur, 


preparation of (CASSELLA & Co.), i, 
88 


reactions of (ANGELI), i, 626. 
Arsanilic acid. See Phenylarsinic acid, 
p-amino-. 
Arsenates. See under Arsenic. 
Arsenic, spectra of (RuaRK, MoHLER, 
Footr, and CHENAULT), ii, 4. 
spectra and critical potentials of 
(RuarK, Monuer, Footr, and 
CHENAULT), ii, 646. 
reduction potential of (ScHUHMANN), 
ii, 744. 
crystal structure of (BRADLEY), ii, 
382. 
Arsenic compounds, removal of, from 
reagents (BEAL and Sparks), ii, 
405. 


permeability of cells for (BRooxKs), i, 
1263. 


action of, on trypanosomes (VOEGTLIN, 
Dyer, and MILLER), i, 796, 
Arsenic trichloride, distillation of 
(B6TTGER), ii, 333. 
hydrides, solid (WEEKS and Drucr), 
ii, 606; (MosER and BrvKL), ii, 
851. 
trioxide (arsenious oxide), vapour 
pressure of (SMELLIE), ii, 40. 
energy and heat content of (ScHUH- 
MANN), ii, 744. 
diffusion of, in gelatin (SCHAEFER), 
i, 232 
action of, on metallic hydroxides 
(Story and ANDEKSON), ii, 
332. 
reaction of permanganates with 
(Fe1eL and WEINER), ii, 685. 
Arsenious acid, adsorption of, by 
zirconium oxide gels (WEDEKIND 
and WILKE), ii, 238. 
equilibrium of the reaction between 
bromine and (Mancnor and 
OBERHAUSER), ii, 851. 
reaction between ferric chloride and 
and VINOGRADOY), ii, 
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Arsenic :— 

Arsenious acid, determination of, 
volumetrically, with permanganate 
(KoLTHOFF), 1i, 567. 

Arsenic acid, equilibrium of the re- 
action between hydrogen bromide 
and (MANCHoTand OBERHAUSER), 
ii, 851. 

reduction of, by sulphurous acid, 
in presence of vanadic acid 
(AUGER and OpINoT), ii, 202. 

Arsenic acids, syntheses of, 
means of diazonium salts (F6.LD1), 
i, 235. 

Arsenates, formation of jellies of 
(WEISER and BLoxsom), ii, 252. 

Arsenic ¢risulphide sols, constitution of 

(PAULI and SEMMLER), ii, 333. 

influence of factors in preparation 
on properties of (BoUTARIC and 
VUILLAUME), ii, 405. 

density and viscosity of (BoUTARIC 
and SIMONET), ii, 660. 

chemical behaviour and colour of 
(SEMLER), ii, 532. 

coagulation of (MUKHERJEE and 
MasumparR; MUKHERJEE and 
CHAUDHURI), ii, 395. 

mutual precipitation of sols of 
ferric oxide and (THomas and 
JOHNSON), ii, 50. 

Arsenic organic compounds (FArs- 
WERKE VORM. MEISTER, 
& Brinine), i, 108; (HAmIL- 
TON), i, 109; (PALMER), i, 152; 
(FARBENFABRIKEN VORM. F. BAYER 
& Co.), i, 1538; (Lewis, CRAMER, 
and Buy), i, 1245; (CoNnTARDI 
and CazzANI), i, 1246; 
LIES ; SAKELLARIOS ; HILL ; BAUER 
and ApAms), i, 1247; (Mascu- 
MANN), i, 13857; (AESCHLIMANN 
and McCLEeLanpD), i, 1358. 

chemical constitution and action of, 
on the optic tract (Youne and 
LOEVENHART), i, 689. 

containing antimony (ScHMIDT), i, 
1008. 

Arsenious acids, aromatic (ALBERT), i, 


579. 
Arsenic detection, determination, and 
separation :— 
detection of (GHIGLIOTTO), ii, 62. 
determination of (HACKL), ii, 499. 
determination of, microvolumetrically 
(BRUKL), ii, 123. 
determination of, 
(PRESCHER), ii, 275. 
determination of, in organic com- 
ounds (KIRCHER and v. RuPPeRt), 
li, 59; (Lizpand WINTERSTEINER), 
ii, 781. 


volumetrically 


ii, 1074 


Arsenic detection, determination, and 
separation :— 
determination of, in pyrites, sulphuric 
acid, and hydrochloric acid (Mayr), 
ii, 781. 
separation of, from antimony and tin 
(STRECKER), ii, 202. 
separation of mercury and (WENGER 
and Scuitt), ii, 873. 
Arsenides, preparation of (BruKL), ii, 
251. 


Arsenious acid. See under Arsenic. 
Arsenoacetic acid (PALMER), i, 153. 
B-p-Arsenoanilinoethyl alcohol (HAMIL- 
TON), i, 109. 
+-p-Arsenoanilinopropyl 
(HAMILTON), i, 109. 
Arsenobenzene, preparation of deriv- 
atives of( FARBWERKE VORM. MEISTER, 
Lucius, & Brisnrne), i, 108. 
Arsenobenzene,3-amino-4:4’-dihydroxy-, 
and its methylene-sulphinate and 
(HART and Payne), i, 
3:3’-diamino-4:4’-dihydroxy-. 
Salvarsan. 
i, 152 
Arsenomolybdovanadic acid, metallic 
salts of (CANNERI), ii, 118. 
Arsenophenyl-4’-glycine, 3-amino-4- 
hydroxy-,and its methylene-sulphinate 
(Hart and Payne), 
i, 888 
Arsenotungstovanadic acid, metallic 
salts of (CANNERI), ii, 118. 
Arsinoacetic acid, and its ethyl ester 
(FARBENFABRIKEN voRM. F. BAYER 
& Co.), i, 153. 
8-p-Arsinoanilinoethyl alcohol, and its 
salts (HAMILTON), i, 109. 
-p-Arsinoanilinopropyl alcohol, aud its 
salts (HAMILTON), i, 109. 
Arsinolactic acid (FARBENFABRIKEN 
vorm. F. BayEr & Co.), i, 1538. 
Arsinophenylacetic acid (FARBEN- 
vorm. F. BAYER & Co.), 
i, 158. 
B-(o- and p-Arsinophenyl)aminoethan- 
ols (RODEWALD and ADAms), i, 341. 
y-(o- and p-Arsinophenyl)aminopropan- 
ols (RODEWALD and ApDAmMs), i, 341. 
o- and p-Arsinophenylcarbamic acids, 
B-chloroethyl and  --chloropropyl 
esters (RODEWALD and ADAMs), i, 341. 

p-Arsinophenyl-8-hydroxyethyl nitroso- 
amine (RODEWALD and ADAms), i, 341. 

nitrosoamine (RODEWALDand ADAMS), 
i, 341. 

3-o- and p-Arsinophenyl-2-oxazolidones 
(RODEWALD and ADAMs), i, 341. 


alcohol 


See 
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8-p-Arsinophenyl-1:3:2-oxazone (Ropz- 
WALD and ApAms), i, 341. 

Artemisia herba alba, camphor and 
thujone in essential oil of (ALINARI), 
i, 754. 

Artichokes, Jerusalem, 
(SHoHL), i, 128. 

Arylacetonitrile series, condensations 
in (WIsLICENUS, BUTTERFASs, and 
Koken), i, 395. 

Arylazides (BAMBERGER and Bruvy), i, 
227, 281; (BAMBERGER, Brun, and 
HARTMANN), i, 282. 

Aryldiazonium salts, condensation of, 
with alkylceyanoaceticacids (WALKER), 
i, 1119. 

Arylhydrazines, nitro- (G1v4), i, 338. 

uorescence of (TROGER and Grtn- 
THAL), i, 540. 

vic. -2: N-Aryltriazolephthalonic 
(CHARRIER), i, 329. 

Ascaridole, determination of, by Nelson’s 
method (KARIYONE and Kimura), ii, 
574. 

Ascaris megalocephala, carbohydrate 
metabolism of (FIscHER), i, 449. 
Asparagine in bean leaves (CHIBNALL), 

i, 810. 

Aspergillus flavus, invertase of (JOsEPH- 
son), i, 1143. 

Aspergillus niger  (Sterigmatocystis 
nigra), effect of iron and zinc on 
growth of, in presence of dextrose 
(Frovtin), i, 803. 

formation of citric and oxalic acids by 
(WEHMER), i, 1282. 

formation of organic acids by (Mot- 
LIARD), i, 249. 

Aspergillus orywe, kojic acid from 
(YasuTA), i, 537. 

Aspergillus repens, effect of hydrogen-ion 
concentration on the assimilation of 
ammonium salts by (Bacu), i, 916. 

assimilation of nitrates by (Bacn), i, 
353. 

Aspirin. See 0-Acetoxybenzoic acid. 

Assimilation, theory of (OsTWALD), i, 
250. 

of carbon dioxide (WEIGERT), i, 922 ; 
(WarBurG and NgGELEIN), ii, 241. 

Asteriasterol, and its salts, from the 
starfish (PAGE), i, 120. 

Astragalus sinicus (Yosurmura and 
FusIse), i, 1273. 

Asymmetric atoms, polarity of groups 
attached to (RULE), ii, 645. 

etry, molecular, and piezo-elec- 
tricity (Lucas), ii, 586. : 
of unsaturated radicals in optically 
active compounds (LowkY and 
WALKER), ii, 373. 


analysis of 


acids 
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Atmolysis, theory of (SAMEsHIMA), ii, 
24 


Atmospheric air, discharge spectra of 
and LeEiFson), ii, 134. 
electric glow discharge in (OELKERS), 

ii, 647. 
origin of radioactive substances in 
(BonGaRDs), ii, 446. 
penetrating radiation in (KoHLHOR- 
STER), ii, 215. 
isochores of (PENNING), ii, 518. 
— of, by charcoal (HAYASHI), 
ii, 172 
by glass surfaces (MANLEY), ii, 529. 
addition of water vapour to (OBER- 
MILLER), ii, 454, 
influence of non-inflammable vapours 
on limits of inflammability of mix- 
tures of methane and (JORISSEN and 
i, 253. 
ignition of mixtures of paraffins and 
(WHEELER, MASON, and WHEELER), 
li, 747. 
ozonised, fog formation in (ANDEREGG 
and McEacuron), ii, 545. 
dissolved, determination of, in water 
(BEcKER and AssorTrt), ii, 200. 
determination of ethyl ether in 
(SHAFFER and Ronzont), ii, 69. 
Atoms, Bohr’s theory of (Stp¢wicr), ii, 
34; (BrackETT and ii, 
281; (MILLIKAN and Bowen), ii, 
710 ; (FEUSSNER), ii, 716. 
constitution of (CABRERA), ii, 142. 
structure of (WoRLEY), ii, 298; 
(HAHN), ii, 379; (ZAMBONINI), 
ii, 816. 
from X-ray reflection (HARTREE), 
ii, 31. 
and Réntgen ray spectra (DE 
and DARWILLIER), ii, 
69. 
and magnetic numbers(DoRFMANN), 
ii, 381. 
and polarity (H¢ésENDABL), ii, 722. 
fine structures in (RUARK, MouLER, 
and CHENAULT), ii, 797. 
structure of the nuclei of, and their 
_ (PETTERSSON), ii, 
rotation of nuclei of (HENsTocK), ii, 
296, 517. 
of light emission of (WIN), ii, 


ae light emission by (BAUER), ii, 

ejection of electrons from, by X-rays 
(JAUNCEY), ii, 647. 

magnetic moments of (WEIss), ii, 716 ; 
(GERLACH and CILLIERs), i, 717. 

electric moments of (BoRN and 
HEISENBERG), ii, 434. 
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Atoms, stability of (MALLIK), ii, 797. 
size of, and refractivity (CALTHROP), 
tend form gaseo 
and their tendency to form us 
hydrides (Ritey), ii, 653. 
— law of radii of (DAVEy), ii, 
297. 
radii of various (HuGcGrIns), ii, 819. 
relation between grouping of, and 
specific affinity and 
DERER), i, 1356. 
potential energy for models of (Woop- 
WARD), ii, 448. 
disintegration of (Kirscu and 
TERSSON), ii, 227, 380. 
excitation of, in gases (CompPToN), ii, 


8. 

intramolecular displacement of (MEER- 
WEIN and GERARD), i, 186; (MEER- 
WEIN and WorTMANN), i, 188; 
(MEERWEIN and MOoNTFORTE), i, 
191. 

asymmetric, See Asymmetric atoms. 

Atomic concentration, relation between, 

and mechanical, thermal, and 
optical constants of elements (Lasa- 
REV), ii, 517. 

numbers and quantum defects 
(TURNER), ii, 797. 

rings, number of, in 
(DEcKER), i, 1. 

Atomic weight, relation between cath- 

ode fall of potential, ionisation 
potential, and (GinrHER-ScHULZE), 
li, 87. 

of aluminium (KREPELKA), ii, 763. 

of antimony (Knop), ii, 54; (H6ONIG- 
SCHMID, ZINTL, and LINHARD), ii, 
619. 

of bromine (H6NIGscHMID and ZINTL), 
ii, 35. 

of chlorine (ZINTL and MEUWSEN), ii, 
608. 

of cobalt (BAxTER and Dorcas), ii, 
341. 

of copper, effect of heating on (RUER 
and Bopk), ii, 761. 

of germanium (BAXTER and CooPER), 
ii, 690. 

of radio-lead (RicHARDs and PuTzEys), 
ii, 111. 

of silver (ZINTL and MEuWSEN), ii, 
608. 

of sodium (MoLEs and CLAVERA), ii, 
174; (ZintTL and ii, 
608. 

of thorium (RussELL), ii, 818. 

of uranium ii, 813. 

of yttrium (Hén1IGscHMID and Mguw- 
SEN), ii, 860. 

of zirconium (VENABLE and BELL), ii, 
690. 


molecules 
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Atomic weight of elements of odd atomic 
number (Russkxu), ii, 445. 

Atophan. See 2-Phenylquinolinecarb- 
oxylic acid. 

Atractylic acid, potassium salt, scission 
ANGELICO and MoNrFoRTE), i, 
195. 

Atractylis gummifera, glucoside from 
(ANGELICO and Monrortr), i, 195. 
Atractylis orata, constituents of (Ta- 

KAGI and HonGo), i, 1274. 

(Taxaci and Howneo), i, 

1274 


Atropine phosphates (DEBUCQUET), i, 
311. 


Auramine, hydrolysis of (HoLMEs and 
DaRLIno), i, 1351. 

Aurin, bromo- and chloro-derivatives of 
(Spiers), i, 385. 

Aurora, spectrum of the (VEGARD), ii, 
436, 509, 584, 805. 

Austenite, solidus curve of (AsAHARA), 
ii, 188. 

Auto-catalysed reactions, chemical 
dynamics of (ZAWIDZKI; ZAWIDZKI 
and ZAyKowsk)), ii, 401. 

Autolysis (CHEN and BRADLEY), i, 684; 
(Rona and MIsLowITzER ; Rona, 
MIsSLoWITZER, and SEIDENBERG), 
i, 790 ; (HeERTZMAN and BRADLEY ; 
STEPPUHN and UTKIN-LyuBovzov), 
i, 1149 ; (CHEN, MEEK, and Brap- 
LEY), i, 1379. 

production of ammonia and urea in 
(McCancg), i, 906. 

Autoxidation (ABDERHALDEN' and 
WERTHEIMER), i, 11, 239; (MourEu, 
DvuFRAIsszE, and pes ToucHss), i, 
635; (MourEv and ii, 
602; (MovurEv, DurraissE, and 
Bapocue), ii, 841. 

ones (CLARK and i, 
Auxochromes, mode of action of (KauFF- 
MANN), i, 837 ; (HANTzscRH), i, 638. 

Auxourease (DI RENzo), i, 474. 

Avitaminosis, balance of carbohydrates 
(BickEL and OCo.Lazo), i, 

fat metabolism in (AsapDA), i, 122, 
245, 449. 

— and lecithin in brain and 
iver in (NAITO), i, 244, 245. 

nitrogen metabolism in (CoLLAzo), i, 
787 ; (Yossrve), i, 1128. 

nitrogen and salt metabolism in 

(HIRABAYASHI), i, 587. 

bes in (STAMMERS), i, 588. 

phosphorus metabolism in (MoRIN- 
AKA), i, 244. 

uric acid and allantoin metabolism in 
(ADACHI), i, 245, 


INDEX OF 
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Azelaic acid, ethyl hydrogen ester 
(Asano), i, 830. 

Azeotropy, application of, to on 
ation of organic compounds (Wuyts), 
i, 710. 

p-Azidoazobenzene (KorczyNskI and 
NAMYSLOVEI), i, 1355. 

2-Azido-p-benzoquinone, 3:5:6-trichloro- 
(KorczyNsk1I and NAMYSLOVKI), i, 
1854. 

Azido-carbon disulphide (Brownz, 
HoeEt, Situ, Swezey, and Mason), 
ii, 40. 

8-Azido-6-dimethylamino-2-methyl- 
phenazine (KorczyNsxi and Namy- 
SLOVKI), i, 1855. 

Azidophenanthraphenazines 
FEerBER, and STADLER), i, 
(Brass and STADLER) i, 408. 

Azidophenanthraquinones (Brass, FrEr- 

BER, and STADLER), i, 407 ; (BRass 
and STADLER), i, 408, 

“ee matters from (Brass), i, 
407. 

Azido-dithiocarbonic acid (SmiTH, WIL- 
COxON, BROWNE, and MAson), ii, 42. 

Azimino-oxides, reduction of (ANGEL- 
ETTI), i, 93. 

Azine colouring matters, effect of, on 

proteolytic enzymes (Marston), i, 
350 


(Brass, 
407 ; 


reaction of, with the gel of Chondrus 
crispus (JusTIN-MUELLER), i, 567. 
Azobenzene, ultra-violet absorption 
spectrum of (MARCHLEWSKI and 
oRoz), i, 274. 

Azobenzene, 3:3’diamino-4:4’-di- 
hydroxy-, compound of 
dimethylenesulphurous acid and, 
and its salts (CHRISTIANSEN), i, 
576. 

4-chloro-3-nitro-, activity of (BoRscHE 
and Exss), i, 218. 
6-chloro-8-nitro-4’-hydroxy-, and 3- 
nitro-4-amino- (BorscHE and Exss), 
i, 218. 
Azobenzene-p-thiocarbimide (BOoLsER 
and HARTSHORN), i, 318. 

Azocarbazoles (WHITNER), i, 1345. 

matters (MAILHE), 1, 
576. 

synthesis of (RosENHAUER), i, 1002. 
spectra of (HoLMEs), i, 576. 
effect of isomerism on the colour of 
(CrossLEY and RESENVELT), i, 577. 
influence of sulphonic groups on 
(MEULY), i, 220. 
influence of sulphur on {WALDRON 
and Rep), i, 95; (Foster and 
REID), i, 12438. 
from 2-methylene-trialkylindolines 
(K6énie@ and i, 420. 
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Azo-colouring matters from 
oF CHEMICAL 
IN BASLE), i, 672. 

chromic and cobaltic lakes of (Mor- 
GAN and SMITH), i, 1359. 

identification of (Rowk and LEvin), 
ii, 635 

Azo-compounds, electrometric studies 

on (BIILMANN and Biom), i, 1353. 
and their salts, colour of (KEHRMANN 
and HEMPEL), i, 674. 
as indicators (THIEL and WULFKEN), 
ii, 622; (THIEL, WULFKEN, and 
DASSLER), ii, 628. 

Azo-compounds, amino-, preparation of 
(FARBENFABRIKEN VORM. 
& Co.), i, 1120. 

characterisation of (CHARRIER and 
BERETTA), i, 221. 
o-amino-, condensation of aldehydes 
with (FIscHER), i, 559. 

Azocyanines, synthesis of (HAMER),i,994. 

Azodicarboxylic acid, action of azoimide 
on esters of (STOLLE and ADAM), i, 
1352. 

ethyl ester, reactions of, with ethyl 
cyanoacetate and ethyl malonate 
(Diets and BEHNCKE), i, 673. 

methyl ester, compounds of, with 
alcohols and mercaptans (DIELS 
and WuLFF), i, 841. 

2:2’. Azodipheny lene oxide (BorscHE and 
ScHacke), i, 161. 

Azofulvene, pernitrogenated and per- 
oxidised (FRANCESCONI and CIURLO), 
i, 1852 

Azocyclohexane, and its benzylidene 
derivative (HARKINS and LocHTE), i, 
435. 

Azoimide (hydrazoic acid; nitrogen 
hydride), reduction of (PIccaRD and 
THOMAS), ii, 104. 

reactions of (ScHMIDT), i, 721. 

action of, on azodicarboxylic esters 
(STOLLE and ADAM), i, 1352. 

derivatives of (KorcozyNskI 
NAMYSLOVK}), i, 1354. 

Azoxyamides, action of pyrroles with 
(PrERONI), i, 774. 

Azoxybenzene, ultra-violet absorption 
specium of (MARCHLEWSKI and 
Moroz), i, 274. 

Azoxycarbazoles (WHITNER), i, 1345. 

Azoxy-compounds, o-hydroxy- (BIGIAVI 
and Poae)), i, 574. 

2:2’-Azoxydiphenylene oxide (BorscuE 
and ScHacke), i, 161. 

(PIERONI and GIANNINI), 
i, 


y razones 
NDUSTRY 


and 


2:2’-Azoxynaphthalene, action of light 
on alcoholic solutions of (CUMMING 
and FERRI&R), i, 775. 
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Bacilli, effect of organic antiseptics on 

growth of (ScHésL), i, 1386. 
— of various oils on (ScHOBL), i, 
690. 
decomposition of d-glucosamine by 
(TaKAo), i, 247. 
wrobic, in heated milk (Lisk), i, 
1016. 
of the colon-aerogenes group, utilis- 
ation of citrates by (KosER), i, 
1016. 
indicators for detection of acids 
formed by (TETRAULT), i, 914. 
lactic acid (VIRTANEN), i, 915. 
tubercle, phylogenetic classification of 
(Lone), i, 915. 
effect of steapsin and insulin on 
(RosBinovitcH and STILEs), i, 
1375. 

Bacillus botulinus, growth of (WAGNER, 
Dozier, and Meyer), i, 1013, 
1014. 

Bacillus coli communis, biology of 
area and GARMENDIA), i, 
247. 

effect of oxygen supply on metabolism 
of (STEPHENSON and WHETHAM), i, 
913. 

production of indole from albumin by 
(WoLLMAN, LABERNADIE, and Os- 
TROWSKI), i, 595. 

influence of insulin on fermentation of 
dextrose by (McGurRrE and FaLr), 
i, 1272. 

Bacillus granulobacter. pectinovorum, 
fermentation by (SPEAKMAN), i, 
371; (Scumipt, Perrerson, and 
FreEp), i, 1146, 1270. 

proteolytic action of (PETERSON, 
FreEp, and DomMoGALLA), i, 1270. 

Bacillus pyocyaneus, odour of cultures 

of (GEssARD), i, 1013. 
action of, on carbon and nitrogen 
compounds (SUPNIRWSKI), i, 914. 

Bacillus sporogenes and tetani, growth 
of (WAGNER, DoziER, and MEYER), 
i, 1013. 

Bacillus subtilis, culture of, on media 
containing bile (BERTHELOT and Os- 
SART), i, 1385. 

Backhousia angustifolia, constituents of 
oil from (PENFOLD), i, 1328. 

Backhousia citriodora, germicidal value 
of oil from (PENFOLD and GRANT), 
i, 1329. 

Backhousia myrtifolia (grey or scrub 
myrtle), essential oil from (PENFOLD), 
i, 758. 

Bacteria, selective action of (CooPER 
and ForsTNER), i, 1386. 
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Bacteria, classification of, by catalase 
— and sensitiveness to 
ydrogen peroxide (McLEop and 
Gorpon), i, 124. 

association of (SPEAKMAN 
PHILIPPS), i, 1015. 

latent fermenting powers of (GREY), 
i, 694. 

nutrition of (WHITEHEAD), i, 1385. 

preservation of cultures of (TRUCHE), 
i, 1013. 

concentration of hydrogen ions for 
culture of (CLuzET, RocHarx, and 
Korman), i, 803. 

influence of amino-acids on the growth 
of (Wyon and McLEop), i, 124. 

effect of cystine on growth of (Gor- 
DON), i, 1015. 

action of, on alkaloids (GREEN and 
LonsTEIn), i, 798. 

action of antiseptics on (FLEMING), i, 
691. 

arginase in (HINO), i, 474. 

catalase in (CALLOW), i, 125. 

utilisation of dextrose by (JorFE and 
Conn), i, 1269. 

influence of, on the lactic acid fer- 
mentation of dextrose by peptone 
(ACKLIN ; Baur), i, 124. 

effect of, on equilibria of fumaric, 
succinic and malic acids (QUASTEL 
and WHETHAM), i, 918. 

hydrogen sulphide production by 
(TILLEY), i, 1385. 

fermentation of salts of organic acids 
by (Brown, Duncan, 
i, 1385. 

uptake of oxygen by (CALLOW), i, 
912. 


and 


metabolism of pyruvic acid by 
(AUBEL), 694. 
synthesis of starch from sugar by 
(Grey), i, 912, 
reduction of sulphites by 
i, 125. 
production of sulphur ——_ com- 
pounds by (McLEop and Gorpoy), 
1, 1886. 
acid-fast, metabolism of (BRAUN, 
STAMATELAKIS, and Konno), i, 804. 
anerobic (WaGNER, DoziER, and 
MEvER), i, 1013, 1014. 
intestinal, formation of toxic amines 
by (HaNKE and KosgssLER), i, 
806. 
production of formaldehyde by 
(SHAw), i. 916. 
lactic acid, enzymic activity of (ViR- 
TANEN), i, 1145. 
nitrogen-fixing, effect of radioactive 
substances on (KAYSER and DELA- 
VAL), i, 1016. 
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Bacteria, phosphorescent, influence of 
sodium pyruvate on (BERTHELOT 
and AMOUREUX), i, 916. 

plant pathogenic, fermentation of rare 
sugars by (WOLF), i, 1014. 

sulphur (EL.is), i, 1271. 

thiosulphate, biology of (KLEIN and 
LIMBERGER), i, 247. 

Backea crenulata, stearopten from 
essential oil of (PENFOLD and 
Morrison), i, 757. 

Balance, micro-. See Micro-balance. 

Balantiophorus minutus, action of 
chemical irritants on (HANDOvsKY, 
pu Bots-REyMonD, and v. STRANT2), 
i, 1875. 

Bananas, ripening of (GRIEBEL), i, 
1391. 

Barbituric acid, preparation of 
compounds of (CHEMISCHE FABRIK 
AUF AKTIEN vorM. E. SCHERING), 

hypnotic derivatives of (Dox ; 
WILER), i, 668. 


Barbituric acid, 5-bromo-5-nitro-, 


5-chloro-5-nitro-, and 5-nitro- 

and SEDLATSCHECK), i, 429. 
Barbituric acids, substituted, prepar- 

ation of salts of (LAYRAUD), i, 668. 
— mass spectrum of (AsToN), ii, 


Barium arsenomolybdo- and arseno- 
tungsto-vanadates (CANNERI), ii, 
118. 

carbonates, solubility of, in water 
containing carbon dioxide (HAEH- 
NEL), ii, 758. 
chloride, vapour pressure of (BAXTER 
and Cooper), ii, 389. 
diffusion of potassium sulphate in 
gels with (WAGNER and Havr- 
FEN), ii, 729. 
hydroxide, sorption of, by abietic 
acid in water (MoRAVEK), ii, 392. 
iodide, equilibrium of iodine and 
(PEARCE and EVERSOLE), ii, 328. 
manganate, preparation and solubility 
of (SCHLESINGER and SreEms), il, 
862. 
oxide and carbonate, heating of, in 
raphite tubes (TAMMANN and 
ii, 179. 
peroxide, struct formula of 
(PiccaRD), ii, 110. 
selenide, crystal structure of (SLAT- 
TERY), ii, 859. 
sulphate, surface energy of (DuNDON), 
ii, 22 
(LENHER and TAYLOR), 
ii, 737. 
freshly-precipitated, adsorption by 
and Duar), ii, 733. 


INDEX OF SUBJECTS, 


Barium sulphate, poisoning from, in 
X-ray examination (DINSLAGE and 
BARTSCHAT), i, 796. 

Barium determination and _ separ- 

tion :— 

determination of (CoNGDON 
FITZGERALD), ii, 425. 

determination of, electrometrically, 
in presence and absence of calcium 
(MULLER and WERTHEIM), ii, 568. 

determination of, volumetrically 
(ANGELEsCU), ii, 203. 

separation of radium and (CHLOPINE), 
li, 42. 

Barley, influence of nitrifying bacteria 

on growth of (FRED), i, 1393. 
development of pentosans during 

germination of (VAN LAER and 

MASSCHELEIN), i, 476. 

influence of deficiency of potassium 
on growth of (WEISSMANN), i, 477. 

vitamin content of (SourneaTe), i, 
1389. 

vitamin-B in (HARDEN and ZILVA), 
i, 1388. 

Bartsia, glucosides in (BRAECKR), i, 1273. 

Base, C,H,,;N;, and its derivatives, 

from diacetamide and as-phenyl- 
methylhydrazine (BRUNNER, SEE- 
GER, and DitrTricH#), i, 1310. 

C,,H,,0,N, and its derivatives, from 
oxidation of 6-hydroxy-8-methoxy- 
2-methyltetrahydrotsoquinoline 
(Konpo and NaKkazaro), i, 979. 

Ci3H_gN., and its salts, from coniine 
and ae-dibromopentane (Vv. BRAUN 
and Pout), i, 551. 

C,,H,,ON, and its salts, from saponi- 
fication of matrine dichloride 
(Konno and Sanapa), i, 77. 

C,sHg,0,N,, from mercuric acetate 
and m-dimethylaminophenol (KHa- 
RASCH and CHALKLEY), i, 777. 

C,,H,,N,, and its derivatives, from 
benzaldehyde and_ chrysoidine 
(FIscHER and v. MANN-SIECHLER), 
i, 561. 

C,,H,,0,N, from oxidation of 
1-homopiperony]-6:7-dimethoxy- 
3%4-dihydrotsoquinoline (Buck and 
PERKIN), i, 1097. 

C.sHgoN,, and its derivatives, from 
1-anilino-2:6-diphenyl-4-methyl- 
iodide (SCHNEIDER), i, 

108. 
Bases, systems of (FRANKLIN), ii, 850. 
organic, tetrachloroiodides of (CHAT- 
TAWAY and Garton), i, 270. 
determination of, in sera (WERNICKE), 
ii, 431, 
silver chloride (ERtksoN), ii, 


and 
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Bauer oil, constituents of (MARVEL and 
HaGER), i, 608. 

Bauxites, composition of (pE Lap- 
PARENT), ii, 269. ~ 

‘*Bayer 205,” determination of, in 
serum, urine, and tissues (STEPPUHN 
and ii, 796. 

Beans, insulin-like substances from 

(E1steR and PorTHEIM), i, 1271. 

Georgia velvet. See Stizolobium 
deeringianum. 

haricot, action of formaldehyde and 
hexamethylenetetramine on (E. and 
G. NicHo.Las), i, 128. 

runner, protein variations in leaves of 
(CHIBNALL), i, 810, 811. 

Beckmann transformation (MEISEN- 
HEIMER and LAMPARTER), i, 432; 
(MEISENHEIMER and LANGE; MEISEN- 
HEIMER and Mzts), i, 438 ; (KOMATSU ; 
Komatsu, and Kurata), i, 657; 
(LacHMAN), i, 861; (YAMAGUCHI), i, 
1078. 

Becquerel rays. 

Becquerelite, 
(ScHOEP), ii, 560. . 

Beef, nitrogen, ash and phosphorus dis- 
tribution in 
TROWBRIDGE, and Haicn), i, 1256. 

Beeswax. See under Wax. 

Beetroot, and its products, constituents 
of (v. LIPPMANN), i, 379. 

Benjaminite (SHANNON), ii, 560. 

Bentonite, sedimentation of (CowaARD), 
ii, 665. 

Benzaldehyde, preparation of (BARRETT 

Co.), i, 180. 

equilibrium of benzoin and (LAcH- 
MAN), i, 649. 

reaction between magnesium benzyl 
halides and (Garcia Banus and 
MEDRANO), i, 180. 

action of phosphorus trichloride on 
(CONANT and WALLINGFORD), i, 
339, 

dibromophenylhydrazones and p- 
bromophenylmethylhydrazone (Vo- 
ToGEK and LuKgs), i, 1120. 

cetylacetal (HELFERICH and HANSEN), 
i, 711. 

2-cyano-4-nitrophenylhydrazone(Bavu- 
DET), i, 1293. 

and p-nitro-, p-nitrophenyl-benzyl- 
and -ethyl-hydrazones (Ciusa and 
RASTELLI), i, 579. 

4:6-dinitro-m-tolylhydrazone (G1UA), 
i, 339. 

semicarbazone, xanthyl 
(Dovcrt), i, 67. 

Benzaldehyde, bromo- and iodo-nitro- 
hydroxy-derivatives (HENRY and 
SHarp), i, 739. 


See under Rays. 
crystalline form of 


derivative 


| 


ii, 1080 


Benzaldehyde, m-hydroxy-, equilibria 
of, with phenols and nitro-com- 
pounds(KREMANN and 
i, 52. 

p-mono-, and 2:4-di-hydroxy-, and 
o-, m-, and p-nitro-, p-nitrophenyl- 
methylhydrazones (Crus and Ras- 
TELLI), i, 578. 

o-nitro-, transformation of, into o-ni- 
trosobenzoic acid (BowEN, HART- 
LEY, Scott, and Watts), ii, 539. 

p-nitro-, derivatives of (Kine and 
Lowy), i, 646. 

Benzaldehydes, nitrohydroxy-, mercur- 
of (HENRY and SHARP), i, 
38. 

trithio-, stereoisomeric, 
(HINsBERG), i, 519. 
Benzaldehydehydrazones, nitro-, colour 
and constitution in (Morr), i, 
1076. 
polymorphic (CHATTAWAY 
WALKER), i, 859. 
Benzaldehydephenylhydrazone-o-carb- 
oxylic acid, and its salts (SEEKLES), 
i, 642. 
Benzaldehydequinaldy1l-3-hydrazone, 
and its hydrochloride (G. M. and R. 
RoBinson), i, 666. 

Benzaldoxime peroxide, decomposition 
of (Parist), i, 1075. 

NV-pheny] ether, o-chloro- (v. AUWERS 
and OrTeEns), i, 518. 
Benzaldoxime, o-amino-, benzoyl deriv- 
ative (v. AUWERs), i, 1348. 
m-nitro-, m-nitrobenzoyl derivative 
(C1usa and Parisi), i, 52. 

Benzsynaldoxime, o-amino-, p-hydroxy-, 
and o- and p-nitro-, 2:4-dinitrophenyl 
(Brapy and TruszKowsk}), i, 
42. 

B-Benzaldoxime O-methyl ether (v. 
AUWERS and OTTENs), i, 517. 

Benzanilide, 2-nitro- (RAIFoRD, TAFT, 
and LANKELMA), i, 1184. 

Benzaurin, derivatives of (MEYER and 
GERLOFF), i, 509. 

o-Benzarsenious chloride and oxides 
(AESCHLIMANN and McCLELanp), i, 
1358. 

o-Benzarsinic acid, derivatives of 
and i, 
1358. 

Benz-o-8-dimethylaminoethylanilide, 
and its salts (v. Braun and BAYER), 
i, 849. 

Benzeins (MEYER and GERLOFF), i, 509 ; 
(Mrver and Funke), i, 1190. 

Benzene, formula of (LELy), i, 380; 
(vAN Roon), i, 628. 

internal structure of (BECKENKAMP), 
ii, 754. 


oxides of 


and 


INDEX OF SUBJECTS, 


Benzene, nucleus, properties of hydroxy- 
groups attached to (ALIMCHAN- 
DANI), i, 508. 

infra-red absorption spectrum of 
(Meyer and Bronk), ii, 804. 

and its derivatives, absorption spectra 
of solutions of (Purvis), ii, 7. 

scattering of X-rays by (HEWLETT), ii, 
816. 

crystalline and liquid, X-ray diffrac- 
tion of (EAsTMAN), ii, 448. 

specific heat of (WILLIAMS and 
DANIELS), ii, 589. 

specific heats and heats of mixing of 
mixtures of, with n-butyl and ethyl 
alcohols (PERRAKIs), ii, 91. 

interfacial tensions between water and, 
in presence of alkalis and aliphatic 
acids (DuBRisay and PicarD), ii, 
154. 

volume changes on mixing alcohols 
with (PERRAKIS), ii, 453. * 

surface tension at the surface of separ- 
ation of water and (DusBRisay), ii, 
731. 

adsorption and surface tension at inter- 
face between dimethylaniline and 
(MaTHEws and STaMM), ii, 663. 

crystal structure of (Morse), ii, 815. 

mercurisation of (MAYNARD), i, 1005. 

oxidation of, in presence of vanadium 
oxides (WEIss, Downs, and Burns), 


ii, 30. 
sulphonation of (HARVEY and STEcE- 
MAN), i, 1055. 


derivatives, effect of position on 
physical properties of (SIpGwick 
and CALLOW), i, 506. 

and its homologues, condensation of 
acetylene with (REICHERT and 
NIEUWLAND), i, 156. 

determination of, in illuminating and 
coke oven gas, by means of charcoal 
(Bert and WAcHENDORFF) ii, 505. 

Benzene, p-bromonitroso-, and p-chloro- 

nitroso- (INGOLD) i, 323. 

bromo- and chloro-2-cyano-4-nitro-, 
replaceability of halogens in 
(BAUDET), i, 1292. 

chloroamino-, acety] derivative, photo- 
chemistry of (MarHews and 
WILLIAMSON), ii, 10. 

chloronitro-derivatives, reactions of, 
with thiocarbamides (TayLor and 
Drxon), i, 279. : 

chlorotrinitro- DE VLIET), |, 
1293. 

chlorothiol- (LecHer and Hotl- 
SCHNEIDER), i, 728. : 

dihydroxy-derivatives, electrochemical 
_ oxidation ofalky] ethers of (FICHTER 
and DiETricH), i, 282. 
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Benzene, nitro-, ultra-violet absorption 
spectrum of (MARCHLEWSKI and 
Moroz), i, 274. 

m-dinitro-,sulphonation of (GRIFFITH), 
i, 842. 

2:4-dinitrochloro-, action of, on 
aldoximes (Brapy and Truvsz- 
KOWSE!), i, 741. 

and NAMYSLOVKI), i, 1355. 

trinitrodihydroxy- (TROPSCH 
ScHELLENBERG), i, 620. 

Benzeneazoacetylpyrrole, 
(PIERONI), i, 774. 

4-Benzeneazo-1:3-diaminobenzene, p- 
bromo- and p-chloro-, and their hydro- 
chlorides (CHARRIER, BERETTA, 
Nani, ALBANI, DE _ LEONIBUs, 
DrisatpDI, Pavesi, and TAVAzzANI), 
i, 223. 

4-Benzeneazo-1:3-diamino-6-methyl- 
benzene, p-hromo-, and g-chloro- 
(CHARRIER, BERETTA, NANI, ALBANI, 
DE LEONIBUS, DRISALDI, PAVEsI, and 
TAVAZZANI), i, 228. 

Benzeneazobenzene-a-azoxy-p-cresol 
(Bieravr and Poge), i, 575. 

Benzeneazobenzoylacetylquinol 
(BictAvi and BENEDETTI), i, 
1001. 

Benzeneazocarboxylic acid, and p-bromo- 
and p-chloro-, ethyl esters, and potass- 
ium salts (PIERONI and GIANNINI), 
i, 773. 

Benzeneazocresol, nitro- (BIGIAVI and 
Poaet), i, 575. 

Benzeneazodiacetylquinol (BicIAVI and 
DE BENEDETTI), i, 1001, 

Benzeneazodibenzoylquinol (BIGIAVI 
and DE BENEDETTI), i, 1001. 

4-Benzeneazo-4’-hydroxyazobenzene, 2- 
nitro- (BorscHE and _ Exss), i, 
218. 

5-Benzeneazo-2-hydroxydiphenyl (v. 
AuUWERS and i, 1062. 

1-Benzeneazoindene-1-glyoxylic acid, 
ethyl ester (WISLICENUS and HEn- 
TRICH), i, 393. 

3-Benzeneazoindole, 
(PizRoN}), i, 774. 

8-Benzeneazoindole-2-carboxylic acid 
(PreRont), i, 774. 

5-Benzeneazo-4-keto-2-methyl-pyrrol- 
ine-3-nitrile (BENARY and Scuwocg), 
i, 416. 

2-Benzeneazomethylene-3:3-diethyl- 
indoline, p-nitro-, hydrochloride 
(Kénie and M@LuER), i, 420. 

2-Benzeneazomethylene-3:3-dimethyl- 
indoline hydrochloride, and 2-p-nitro-, 
= its salts (K6n1c and MULLER), i, 
420. 


and 


p-bromo- 


and 3-p-bromo- 
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2-Benzeneazomethylene-1-methyldi- 
hydroquinoline, and its salts (RosEN- 
HAUER, SCHMIDT, and ScHLEIFEN- 
BAUM), i, 768; (ROSENHAUVER and 
DANNHOFER), i, 1236. 

2-Benzeneazomethylene-1:3:3-tri- 
methylindoline, and its hydriodide 
(RosENHAUER), i, 1002. 

4-Benzeneazo-/V-methyl-1:8-naphtha- 
sultam, 2’:4’:6’-trinitro- (Konic and 
WacneR), i, 997. 

Benzeneazo-2-naphthol, sodium hydro- 
gen sulphite compounds of (VorosH- 
cov), i, 1242. 

4-Benzeneazo-3-naphthol-1:8-dicarb- 
oxylic anhydride (DzizwoNskI and 
SToLyHwo), i, 1199. 

Benzeneazo-8-naphthylamine, p-chloro-, 

acetyl derivative and its phenylhydr- 
azone (CHARKIER, GALLOTTI, SALA, 
Mineola, and Torazzt), i, 333. 
p-hydroxy-, derivatives of (FIscHER, 
SravBer, and i, 560. 

Benzeneazonaphthylamines, p-bromo-, 
and nitro- (CHARRIER, BERETTA, 
NANI, ALBANI, DE LEonrBUs, Dris- 
ALDI, PAvEsr, and TAVAZZANI), i, 
225. 

a-Benzeneazo-8-naphthyl-4-nitro-2- 
aminophenylamine (CHARRIER, BER- 
ETIA, NANI, ALBANI, DE LEONIBUS, 
PAvest, and TAVAZZANI), 
i, 224. 

4-Benzeneazo-a-naphthyl-4-nitro-2- 
aminophenylamine, and its acetyl 
derivative, and p-chloro- (CHARRIER, 
Beretta, NANI, ALBANI, DE LEONI- 
Bus, DRrISALDI, PAVEsI, and Tavaz- 
ZANI), i, 225. 
a-Benzeneazo-8-naphthyl-2:4-dinitro- 
phenylamine, and p-bromo-, and p- 
chloro- (UHARRIER, BERETTA, NANI, 
ALBANI, DE LEONIBUS, DRISALDI, 
PAVESI, and TAVAZZANI1), i, 224, 
4-Benzeneazo-a-naphthyl-2:4-dinitro- 
phenylamine, and p-chloro-, and nitro- 
(CHakRiER, Beretta, NANI, ALBANI, 
DE LEoNIBOs, DRISALDI, PAVEsI, and 
TAVAZZANI), i, 225. 
a-Benzeneazonaphthyl-2:4:6-trinitro- 
phenylamines (KERETTA), i, 336. 

2’- and 4’-Benzeneazo-4-nitro-2-amino- 
diphenylamines, and their derivatives 
(Carrier, Beretta, NANI, ALBANI, 
DE LEonIBUs, DrIsaLpI, PAvEs!, and 
TAVAZZANI), i, 221. 

4’-Benzeneazo-2:4-dinitro-3’-amino-di- 
phenylamine, and its derivatives and 
p-bromo- and p-chloro- (CHARRIER, 
Beretta, NANI, ALBANI, DE LEONI- 
Bus, DRISALDI, PAVESI, and Tavaz- 
ZANI), i, 223. 
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4’-Benzeneazo-4-nitro-2:3’-diamino-6- 
methyldiphenylamine, and p-bromo-, 
and p-chloro- (CHARRIER, BERETTA, 
Nani, ALBANI, DE LEoNIBUS, DRIs- 
ALDI, PAVESI, and TAVAZZANI), i, 223. 

4’-Benzeneazo-2:4-dinitro-3’-amino-6’- 
methyldiphenylamine, and p-bromo-, 
and p-chloro-, and their derivatives 
(CHARRIER, BERETTA, NANI, ALBANI, 
DE LEon1IbBUS, DRISALDI, PAVEsI, and 
TAVAZZANI), i, 223. 

2’- and 8’-Benzeneazo-2:4-dinitrodi- 
henylamines (CHARRIER, BERETTA, 
ANI, ALBANI, DE LEonrsus, Dris- 

ALDI, PAVEsI, and TAVAZZANI), i, 221. 
3’-Benzeneazo-2:4:6-trinitrodiphenyl- 
amine (BERETTA), i, 335. 
4’-Benzeneazo-2:4:6-¢rinitrodiphenyl- 
amine, 3’-amino- (BERETTA), i, 335. 
4’-Benzeneazo-2:4:6-trinitro-6’-methyl- 
diphenylamine, 3’-amino-, 4’-p-bromo- 
3’-amino-, and 4’-y-chloro-3’-amino-, 
and their acetyl derivatives (BERETTA), 
i, 336. 
Benzeneazo-2-nitro-p-toluene (BorscHE 
and Exss) i, 218. 
Benzeneazophenolphthalein, imide and 
oxime of, and their acetyl derivatives 
(Oppo and Curt!), i, 967, 1200. 
sultam, 2/:4’-dinitro- (KONIG and 
WAGNER), i, 997. 
Benzeneazopyrogallol, p-nitro- (JUIL- 
LARD), i, 435. 
Benzeneazoquinol, oxidation of (BIGIAVI 
and DE BENEDETTI), i, 1000. 
4-Benzeneazo-N-p-tolyl-1:8-naphtha- 
sultam, 2’:4’-dinitro- (Kénic and 
WaGneEp), i, 997. 
4-Benzeneazotolylisooxazolones (POSNER 
and SCHREIBER), i, 963. 
Benzeneazo-p-tolylphenylpyrazolone 
(PosnER and SCHREIBER), i, 963. 
a-Benzeneazoxybenzoylacetylquinol 
(BIGIAVI aud DE BENEDE!T1), i, 1001. 
a-Benzeneazoxybenzoylbromoquinol 
(BIcIAVI and DE BENEDETTI), i, 1001. 
a-Benezeneazoxy benzoylnitroquinol 
(BicIAvI and DE BENEDETT?), i, 1001. 
a- and £-Benzeneazoxybenzoylquinols 
(BIcGIAvVI and DE BENEDETT!), i, 1001. 
Benzeneazoxybromocresols, and p- 
bromo- (BierAvi and Pocet), i, 575. 
a-Benzeneazoxybromoquinol (BIGIAVI 
and DE BENEDETT!), i, 1001. 
Benzeneazoxycarboxylic acid, and p- 
bromo-, and p-chloro-, ethyl esters 
(PIERONI and GIANNINI), i, 773. 
Benzeneazoxycresols, and their deriv- 
atives (Bicravi and Pocer), i, 575. 
a-Benzeneazoxydiacetylquinol (BiGIAvI 
and DE BENEDETT!), i, 1001. 
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a-Benzeneazoxydibenzoylquinol (Bic1- 
AVI and DE BENEDETT!), i, 1001. 

Benzeneazoxynitrocresols (BIGIAVI and 
Poaet). i, 575, 

a- aud B-Benzeneazoxyquinols (Biciavi 
and DE BENEDETTI), i, 1001. 

a-Benzeneazoxyquinone (BIGIAVI and 
DE BENEDETTI), i, 1002. 

Benzenecarboxylic acids, o-amino-, pre- 
paration of (KALLE & Co.), i, 1065. 

Benzenediazo-3-aminoacetophenone, 
p-nitro- (MoRGAN and Moss), i, 57. 

Benzenediazonium chloride, action of, 

with methanesulphonamide (Dutt), 
i, 1031. 

tetrachloroiodides and chloroplum- 
bates, bromo-, chloro- and nitro- 
derivatives (CHATTAWAY, GARTON, 
and Parkgs), i, 1355. 

Benzenesulphendiethylamide. See Di- 
ethylaminott.iolbenzene, 

Benzenesulphinanilide (Sonn and Scu- 
MIDT), i, 1181. 

Benzenesulphinic acid, 2:5-dichloro- 
(SMILEs and Grsson), i, 275. 

Benzenesulphonalkylamides, 
(MaRVEL and i, 27. 

Benzenesulphonazide, action of ethyl 
malonate with (CuxTius and Enpr- 
HART), i, 998. 

3-Benzenesulphonyl-2-benzenesulph- 
onylquinoline, 3-p-chloro- (TROGER 
and MEINECKE), i, 557. 

and p- 
bromo-, and p-chloro-, and their thio- 
ethers (TROGER and MEINECKE), i, 557. 

2-Benzenesulphonyl-6-methyltetra- 
hydrozsoquinoline (v. BRAUN, BLEs- 
SING, and CAHN), i, 873. 

2-Benzenesulphonylquinoline, and 
aminobromo-, bromo-, chloro-, and 
chlorobromo- (TROGER and MEIN- 
ECKE), i, 556. 

oline (v. BRAUN, BLEssInc, and 
CauHn), i, 873. 

3-Benzenesulphonylthiocarbostyril, 
— (TROGER and MEINECEE), 
i, 557. 

1-Benzenesulphonyl-1:2:3-triazole-4- 
carboxylic acid, 5-hydroxy-, and its 
derivatives (CURTIUS and EHRHART), 
i, 998. 

Benzbydrylamine hydrochloride (RosEN- 
MUND and PFANKUCR), i, 34. 

Benzhydryl styryl ketone (STAUDINGER 
and RHEINER), i, 295. 

Benzidine as a reagent and as an indi- 
cator for oxidation potential (Ko.t- 
HOFF), ii, 121. 

Benzil (dibenzoyl) semioxamazones (WIL- 
SON and PICKERING), i, 716. 


p-bromo- 


4 
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Benzil rearrangement (LacuMAN), i, 
292, 653. 

Benzil-o-carboxylic acid (GABRIEL, 
KORNFELD, and GRUNERT), i, 399. 
Benzildioxime, NN-di-p:p’-carbethoxy- 
phenyl ether (ALESSANDRI), i, 969. 
Benzildioximes, isomeric (BRADY and 

Duny), i, 292. 
Benzilic acid, transformation of (ScHON- 
BERG), i, 1195. 
Benziminazole-2-propylsulphonic acid, 
and its salts (BACKER and DE Borr), 
i, 1284, 
Benznitrolic acid. See Phenylmethyl- 
nitrolic acid. 
and 
its hydriodide (JaENIScH), i, 170. 
Benzobis-selenazoles, synthesis of (Bo- 
GERT and Hopkins), i, 1241. 
Benzocaine. See Benzoic acid, y-amino-, 
ethyl ester. 
6:7-Benzocoumaran-2:3-dione and 
DE FRANUISCISs), i, 11-93. 
4:5-Benzocoumaran-2:3-dione, prepara- 
tion of, and its derivatives (GiuA and 
DE FRANCcIscIs), i, 1092. 
4:5- and 6:7-Benzocoumarophenazines 
(Giua and DE Franciscis), i, 1093. 
mesoBenzodianthrone-2:2’-dicarboxylic 
acid (SCHOLL and TANZER), i, 62. 
1:3-Benzodioxans, aryl derivatives, and 
bromo- (ApAMs, SLOAN, and TAYLOR), 
i, 67. 
Benzo-8-hydroxyethylanilide 
and PERKIN), i, 1344. 
Benzoic acid, action of, on pinenes 
(DELEPINE), i, 1084. 
assimilation of, by plants (BoKoRNy), 
i, 698 


(CLEMO 


antiseptic action of, and its salts 
(WATERMAN and KvIpER), ii, 
912. 

excretion of, in the organism (NEv- 
BERG), i, 685. 

«effect of, on metabolism of pigs 


(CSONKA ; WEISS, 
CsonKA, and EVENDEN), i, 1254. 
uranium salt, and its derivatives 

(CourrToIs), i, 285. 
o-chloroacetopheny! ester (v. AUWERS 
and JoRDAN), i, 870. 

Benzoic acid, m-amino-, isoelectric point 
of, and its equilibrium with water, 
acetic acid and sodium acetate 
(BarBAupDy), i, 286. 

p-amino-, alkylaminoalkyl esters, 
hydrochlorides of (VOLWILER and 
Apams), i, 640. : 
dimethylamino-dietbyl-, -dimethy] , 
and -methylethyl-propyl esters 
(ScHULEMANN, HUTz, and 
MEISENBURG), i, 640. 


ii, 1083 


Benzoic acid, p-amino-, ethy] ester (benzo- 
caine), compound of iodine with 
(WaRREN), i, 962. 

and p-nitro-, 5-methyl-8-diethyi- 

amino-amyl esters (CHEM- 

ISCHE FABRIK Fora), i, 838. 

trichloroethyl esters (WILL- 

STATTER and DuIsBERG), i, 3. 

bromo- and nitro-nitroso-derivatives, 

and their methyl esters (HELLER 
and»>GRUNDMANN), i, 738. 

dibromo- and diiodo-nitrohydroxy-de- 
rivatives (HENRY and SHARP), i, 739. 

6-chloro-3-hydroxy-, preparation of 
(MINAEV and KIpPER), i, 286. 
hydroxy-derivatives, action of phos- 
horus chlorides on (ANSCHUTZ), 
1, 1195. 

2-hydroxy-5-thiocyano- (KAUFMANN, 
LiePE, and THomas), i, 210. 

2-iodo-4-amino- and -4-hydroxy- and 
their salts and derivatives (BRENANS 
and Prost), i, 641. 

5-iodo-2-amino-, acetyl derivative 
(BorscHE, WEUSSMANN, and 
FRITzscHE), i, 1342. 

5-iodo-3-amino-4-hydroxy-, and _ its 
hydrochloride and 5-iodo-3-nitro- 
4-hydroxy-, and its ethyl ester 
(BRENANs and Pros?), i, 965. 

m-nitro-, phenyl ester (AUTENRIETH 
and THOMAB), i, 961. 

3:5-dinitro-, phenol esters of (BROWN 
and KrEeMErs), i, 168. 

2:4- and 3:5-dinitro-, conductivities 
of, in methyl alcohol and alco- 
holysis of their aniline salts (GoLD- 
SCHMIDT and AAs), ii, 825. 

tri-m-nitro-, glyceryl ester (BAUER), 
i, 825. 

Benzoic anhydride, m-nitro- (AUTEN- 

RIETH and THOMAE), i, 486. 

Benzoin, equilibrium of benzaldehyde 

and (LACHMAN), i, 649. 

derivatives, migration of groups in 
(McKeEnziz and RocEr), i, 650. 

Benzoinoxime, electrolytic reduction 

of (ISHIBASHI), i, 183. 

3-hydroxy-, and its acetyl derivatives 

(MEISENHEIMER and i, 

1348. 

1;2-Benzo-88-naphthaphenthiazine,6:11- 

dihydroxy-, triacety] derivative(Frigs, 

K6HLER, and ScHURMANN), i, 527. 

1:2-Benzo-88-naphthaphenthiazine- 

6:1l-quinone (Frizs, K6HLER, and 

ScHtRMANN), i, 527. 

Benzonaphthoparathiazinequinone, and 

amino-, acetyl derivative, sulphoxide 

of (FARBWERKE voRM. M 

Lucius, & Bronino), i, 1326, 
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Benzonitrile, condensation of thioacet- 
amide with (IsHIkAWA), i, 639. 

Benzo-f-o-nitrophenylethylamide 
(JAENISCH), i, 170. 

Benzophenone, polymorphism of (ScHAUM 
and Uneer), i, 520; (ScHAUM and 
ROSENBERGER), i, 1078. 

Benzophenone, o-amino-, oximes, and 

their derivatives (Vv. AUWERS and 
JORDAN), i, 748. 
2:4:2’:4’-tetrahydroxy-, preparation of 
(SHOESMITH and HALDANE), i, 292. 
tetraiododthydroxy-, and its diacetyl 
derivative (SprrRs), i, 386. 
8:3’-dinitro-, preparation of (BARNETT 
and MATTHEws), i, 520. 

Benzophenone-o-arsenious oxide (AESCH- 
LIMANN and McC.LELAND), i, 1358. 

Benzophenone-o-arsinic acid (AESCHLI- 
MANN and McCLELAND), i, 1358. 

Benzophenone-3’-arsinic acid, 4-amino-, 
acetyl derivative (MARGULIES), i, 
1247. 

Benzophenone-p-arsinic 


acid, and 


8’-hydroxy- (MARGULIEs), i, 1247. 
Benzophenone-2-carboxylic acid, 
2’-hydroxy- i, 400. 
Benzophenone-o-dichloroarsine 
(AESCHLIMANN and McCLELanp), i, 
1358. 
Benzophenone-4:4’-diarsinic 


acid 
(MARGULIEs), i, 1247. 

Benzophenone-2’:4-dicarboxylic acid, 
8-fluoro- (HAHN and REID), i, 966. 

Benzophenone-o-methylarsinic acid 
(AESCHLIMANN and McCLELAND), i, 
1358. 

Benzophenone-o-methylchloroarsine 
(AESCHLIMANN and McCLELAND), i, 
1358. 

Benzophenoneoxime, decomposition of 
(LacHMAN), i, 861. 

Benzophenone-2:3’ :4’-tricarboxylicacid, 
synthesis of (pE DtgsBAcCH and 

ULLIARD), i, 1074. 

Benzopinacone, 
action of acetyl chloride on (Mon- 
TAGNE), i, 1309. 

Benzo-polymethylene compounds (v. 
Brawn), i, 48. 

Benzopurpurins, behaviour of, in aque- 
ous solution (ZsI@MONDY), ii, 656. 

Benzopyrans (chromans), preparation of 
(CLAISEN), i, 198. 

1:4-Benzopyrone, 3-hydroxy-, and its 

derivatives (ARNDT and KALLNER), 
i, 411. 

3:7-dihydroxy-, formation of, from 
brazilin (PFe1FFER and OBERLIN), 
i, 413. 

Benzopyrones, preparation of (WITTIG), 
i, 412, 
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Benzopyrylium salts and derivatives 
(ROBINSON, CRABTREE, Das, Lawson, 
Lunt, Roperts, and WILLIAMS), i, 
+ (Ripeway and Rosrnson), i, 
307. 

o- and p-Benzoquinhydrones, sodium 
salts (GoLpscHMIDT and Curist- 
MANN), i, 654. 

o-Benzoquinone, tetrabromo-, and éetra- 
chloro-, compounds of, with nitric 
acid and nitrogen peroxide (ZINcKE), 
i, 168. 

p-Benzoquinone, absorption spectrum 
of (LirscHitz, Lourit, ZIMMER- 
MANN, and TEN BOKKEL HUININ«), 
i, 654. 

derivatives, reduction potentials of 
(ConANT and FIEsER), ii, 839. 
p-Benzoquinone, 3:6-dinitro-2:5-dihy- 
droxy-, synthesis of, and its rubidium 
salt (MEYER), i, 406, 

1:2-Benzoquinone-1-chloromethide, 3:5- 
dibromo-, polymeride of (LINDEMANN 
and ForrH), i, 181. 

Benzoquinoneoximes, 2-chloro- (Hope- 
SON), i, 726 

Benzoumbelliferone (Morn), i, 758. 

Benzoxazole, 1-thiol-, bromo- and 
chloro-derivatives (KoRrczyNskI and 
Osarsk}), i, 315. 

Benzoxy-. See Benzoyloxy-. 

Benzoyl chloride, action of zinc on, in 
resence of ether (KAUFMANN and 
ucHs), i, 961. 

Benzoylacetone, 3-bromo- (MorRGAN and 

Drew), i, 370. 

B-Benzoyl-a-acetonylpropionic acid, 
and its derivatives (Mumm and 
BropERSEN), i, 82. 

2-Benzoylanthraquinone-2’-carboxylic 
acid (DE DigsBAcH and CHARDON- 
NENS), i, 1081. 

5-Benzoylbarbituric acid, and its deriv- 
atives (BILTz and K6HLER), i, 210. 

o-Benzoylbenzenesulphonic acid, 3:5- 
dibromo-2:4-dihydroxy- and 2:4- 
(ORNDORFF and Vosz), i, 

91. 

o-Benzoylbenzoic acid, p-bromo-, 
chloro-, p-fluoro-, p-iodo-, p-iodoso-, 
and m-nitro-, and their esters and 
derivatives (HAHN and REID), i, 
965. 

3:5-dibromo-2:4-dihydroxy-, and 
2:4-dihydroxy-, and their salts and 
derivatives (ORNDORFF, KLINE, and 
SHAPIRO), i, 1317. 
p-fluoro- (HAHN and Rerp), i, 965. 
o-Benzoylbenzonitrile (pz DizsBacH and 
BULLIARD), i, 1074. 
a-Benzoyl-a-benzoyloxy- a - phenylaceta- 
nilide (PASSERINI), i, 1181. 
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9-Benzoyl-3-benzoyloxy (1) thionaphthen 
(Hart and SMILEs), i, 664. 
Benzoylbenzoylphenylacetonitrile 
(WIsLICENUS, BUTTERFAsS, KOKEN, 
E1cHERT, and MARQUARDT), i, 397. 
Benzoylbenzoylphenylmethylaceto- 
nitrile ( WisLICENUS, BUTTERFASS, 
Koken, E1cHErT, and MARQUARDT), 
i, 397. 
Benzoylbrucinolones (LEucHs, GLAD- 
KORN, and HE&LLRIEGEL), i, 200. 
a-Benzoyl-n- and -iso-butyric acids, 
ethyl esters, oximes of (HALLER and 
BAvER), i, 831. 
Benzoylcarvomenthylsemicarbazide 
(Porn and BAILEY), i, 226. 
Benzoylcincholeuponamide 
MANN), i, 1101. 
Benzoylapocincholeuponamide (KAavurF- 
MANN), i, 1101. 
Benzoylapocincholeuponitrile 
MANN), i, 1101. 
3-Benzoyleholic acid, 3-p-nitro-, methyl 
ester (BORSCHE), i, 1202. 
1-Benzoyleoumarone, derivatives of 
(STOERMER, CHYDENIUS, and ScHINN), 
i, 410. 
5-Benzoyl-1:3-diethylbarbituric acid 
phenylhydrazone (BiLTz and KOHLER), 
i, 211. 
Benzoyldihydroindigotinphenylacetic 
acid, ethyl ester (PosNER and Kem- 
PER), i, 1238. 
5-Benzoyl-1:3-dimethylbarbituric acid, 
phenylhydrazone( and KOHLER), 
1, 211. 
y-Benzoyl-a8-diphenylbutyric acid 
(KoHLER and ALLEN), i, 855, 
8-Benzoyl-aa-diphenylhydrazine, 0-, m-, 
and pe-nitro- (GOLDSCHMIDT and 
WoLFFHARDT), i, 886. 
8-Benzoyl-aa-diphenylhydrazyl (GoLpD- 
SCHMIDT and Wonleunanes, i, 886. 
4-Benzoyl-2:3-diphenylisooxazole (Kou- 
LER), i, 999. 
4-Benzoyl-2:3-diphenylisooxazoline 
oxide, and its derivatives (KOHLER), 
i, 999. 
1-Benzoyl-2:3-diphenylcyclopropanes, 2- 
cyano- (KOHLER and ALLEN), i, 856. 
Benzoylditsopropylaminoethanol, 
amino-, hydrochloride. See Isocaine. 
Benzoylenediselenide (LESSER and 
WeEIss), i, 1005. 
Benzoyleneselenimide, and its derivatives 
and WErss), i, 1004. 
Benzoyleneselenosulphide (LESSER and 
Wess), i, 1005. 
i, 1094. 
5-Benzoyl-l-ethylbarbiturie acid, and 
its phenylhydrazone (BiLTz and Kéu- 
LER), i, 211. 


(Kavur- 


(KavurF- 
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onitrile. See Benzoylapocincholeupo- 
nitrile. 
1-Benzoyl-3-ethylpiperidinoacetamide. 
See Benzoylcincholeuponamide. 
Benzoylfenchylsemicarbazide 
and BaILry), i, 226. 
Benzoylformhydroxamic acids, and 
their derivatives (GASTALD!), i, 733, 
1116. 
Benzoylcyclohexylsemicarbazide (PoTH 
and BaILey), i, 226. 
Benzoylhydrazine, xanthyl derivative 
(Doucet), i, 67. 
Benzoylhydrazine, p-bromo- (AUTEN- 
RIETH and THOMAB), i, 486. 
2-Benzoyl-1:4-dihydroxy-5-benzylidene- 
1:4-dimethylcyc/ohexan-8:6-dione, and 
its derivatives (DiELs, PoINDEXTER, 
ILBERG, and GADKE), i, 297. 
1-Benzoylindazole, and its derivatives 
(v. AUWERs), i, 1348. 
8-Benzoylindazole, and its derivatives 
(MEISENHEIMER and D1EpRIc#), i, 
1347. 
Benzoylindazoles, bromonitro-, chloro-, 
and nitro- (v. AUWERS and ALLARDT), 
i, 879. 
8-Benzoylindene, 1-nitro- (WIsLICENUS, 
HENTRICH, and PFEILSTICKER), i, 
395. 
a-Benzoylmandelanilide, m-nitro- (Pas- 
SERINI), i, 1181. 
Benzoylmenthylsemicarbazide 
and BaILEy), i, 226. 
2:6-Benzoylmethylanthraquinone-2’- 
carboxylic acid (pE and 
CHARDONNENS), i, 1082. 
5-Benzoyl-1-methylbarbituric acid, and 
its phenylhydrazone and 
KOHLER), i, 211. 
Benzoylmethylcarbinol, preparation of 
(v. Auwrrs and JoRDAN), i, 
384, 
o-Benzoy1-4:5-methylenedioxyphenyl- 
glycollanilide (PassERIN1), i, 1181. 
Benzoylmethylcyclohexylamine (MEIs- 
ENHEIMER, ANGERMANN, FINN, and 
Viewre), i, 1301. 
a-Benzoylmethyl-7y-valerolactone 
(MuMM and BRODERSEN), i, 


(PorH 


(PotH 


83. 
1-Benzoylnaphthalene-3-carboxylic 


acid, 2-hydroxy- (SociETY oF 
CHEMICAL INDUSTRY IN BASLE), i, 
175. 
4-hydroxy-, and 4-hydroxy-o-chloro- 
(SoctrTY oF CHEMICAL INDUSTRY 
IN BASLE), i, 174. 
Benzoylnaphthalenesulphonic _ acids, 
hydroxy- (Society oF CHEMICAL 
INDUSTRY IN BASLE), i, 175. 


| 
| 
| 
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2-Benzoyl-1-naphthol-4-sulphonic acid 
(Society of CHEMICAL INDUSTRY IN 
BASLE), i, 1079. 
Benzoyl-m-nitrocinnamic acid hydr- 
azide (CURTIUs and BLEICHER), i, 577. 
a-Benzoyloxy‘sobutyranilide, §-chloro- 
(PassERINI), i, 1180. 
B-Benzoyloxybutyric acid, ‘y-amino-, 
and its hydrochloride (BERGMANN, 
BRAND, and WEINMANN), i, 18. 
5-Benzoyloxy-2-chloromethyl-y-pyrone 
(YaABUTA), i, 537. 
2-Benzoyloxy-4-methylcoumarilic acid 
(v. AUWERS and WEGENER), i, 536. 
Benzoyloxymethylenecyclohexanone, 
henylhydrazone from (v. AUWERS, 
USCHMANN, and HEIDENREICH), 
i, 327. 
semicarbazone (v. AUWERS, BUSCH- 
MANN, and HEIDENREICH), i, 325. 
4-Benzoyloxy-1-methylpiperidine-3- 
carboxylic acid, ethyl ester, hydro- 
chloride (McELVAIN), i, 985. 
a-Benzoyloxypropionic acids, ethyl and 
methyl esters (FREUDENBERG and 
RuINo), i, 1173. 
a’-Benzoyloxypropionylallylacetoacetic 
acid, ethyl ester (HELFERICH and 
KEINER), i, 1167. 
a-Benzoyloxypropionyl chloride (HEt- 
FERICH and KEINER), i, 1167. 
2-Benzoy1-3-oxy(1)thionaphthen, and its 
derivatives (HART and SmILzs), i, 
664. 

Benzoylphenylacetic acid, and chloro-, 
esters and derivatives of (WISLI- 
CENUS, BUTTERFASS, KOKEN, EICH- 
ERT, and MARQUARDT), i, 396. 

methyl ester (KOHLER), i, 999. 
Benzoylphenylacetylene, additive re- 
actions of (KoHLER and BARRETT), 
i, 744. 
B-Benzoyl-y-phenyl-Af-butenoic acid, 
a-cyano-, methyl ester (KoHLER and 
ALLEN), i, 856. 
s-Benzoylphenylearbamide (GAsTALD!), 
i, 1116. 
B-Benzoyl-a-phenylethylphosphinic 
acid, B-p-bromo-, and £-p-chloro-, and 
their methyl and phenyl esters (Con- 
ANT and JAcKsoN), i, 775. 
d-B-Benzoyl-a-phenylethylphthalamic 
acid (McKEnziz and 
650. 
1-Benzoyl-3-phenylindazole (v. 
WERS), i, 1349. 
1’-Benzoy] - 1-pheny] - 3 - methyldipyr- 
azole, N-benzoyl derivative (RoJAHN 
and Faur), i, 92. 
5-Benzoyl-4-phenyliscoxazolidine,  3- 
amino-2-hydroxy- and 2:3-dihydroxy- 
(KoHLER), i, 572. 


Av- 
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5-Benzoyl-4-phenylisooxazoline oxide 
(KoHLER), i, 572. 

3-Benzoyl-6-phenylpyridine, and its 
salts and derivatives (BENARY and 
PSILLE), i, 872. 

(OHLE), 
i, 497. 

Benzoylreductodehydrocholic acid, p- 
nitro-, methyl ester (Borscwe), i, 
1202. 

Benzoyl-ar-8-tetrahydronaphthylamine 
(LINDNER, DsULGEROWA, and Mayr), 
i, 1102. 

Benzoyltribenzylhydrazine 
SCHMIDT and VoETH), i, 337. 

a-Benzoyltricarballylic acid, ethyl] ester 
(ING and PERKIN), i, 1163. 

y-Benzoyltricarballylic acid, a-hydr- 
oxy- (ING and PeRKIN), i, 1163. 

O- and WN-Benzoyl-8-vinyldiaceton- 
alkamines (KING), i, 312. 

Benzthiazole, synthesis of, and _ its 
derivatives, and 1-thiol- (Bruni and 
LEv1), i, 1000. 

Benzthiazole, 1-thiol-, preparation and 

roperties of, and its homologues and 
derivatives (SEBRELL and Boorp), i, 


(Goxp- 


Benzthiazoles, synthesis of (BocERT and 
SNELL), i, 772. 
1:3:8-Benztriazine, 4-hydroxy-, and its 
hydrochloride (KiistEcKI and Svc- 
HARDA), i, 883. 
Benzyl alcohol, action of nitrogen per- 
on (Bass and JOHNSON), i, 
86. 
pharmacology of, and _ its 
(GRUBER), i, 911. 
Benzyl bromide, o-nitro-, and 3-nitro-4- 
ydroxy- (SHoESMITH, HETHERING- 
TON, and SLATER), i, 8438. 
chloride, reactions at the interface of 
water and (HARKER), ii, 307. 
action of, on leucoindigotin (MADE- 
LUNG), i, 423. 
chloride, 2:4:6-tribromo- (HENRAUT), 
i, 842. 
cyanide. See Phenylacetonitrile. 
ethers, catalytic preparation of (SEN- 
DERENS), i, 638. 
conversion of, into carbinols (ScHo- 
RIGIN), i, 1188. 
alkyl sulphides, p-amino- and 
-nitro- (WALDRON and ReIp), i, 96. 
telluride, compound of platinic chlor- 
ide and (FRITZMANN), i, 937. 
w-Benzylacetophenone, o-nitro- (JAE- 
NISCH), i, 170. 
a-Benzylacrylic acid, and its ethyl ester 
(MANNICcH and RiTsERT), i, 947. 
N-Benzylalanine hydrochloride (ScHEIB- 
LER), i, 1050. 


esters 


q 
i 


Benzylamine, cyano-, picrate and benzoyl 
derivative of (RUGGERI and RIGoL!), 
i, 1203. 

Benzylaminoindene, and its derivatives 
(WiIsLIcCENUS, HENTRICH, and PFEIL- 
STICKER), i, 395. 

Benzyl-a-aminopropionic acid, cyano-, 
ethyl ester (SCHEIBLER), i, 1050. 

Benzylammonium tetrachloroiodide 
(CHATTAWAY and GarRron), i, 
272. 

Benzylaniline {PEAcockK), i, 1297. 

Benzylaniline, m-hydroxy- (BAVER and 
BUHLER), i, 986. 

Benzylbenzoin, constitution of (GAarcfA 
Bants and PascuaL i, 
1208. 

6-Benzyl-2-benzylidene-d/-isomenthone 

(Reap, SmirH, and HuGHEspoN), i, 
301. 

Benzyl-d-camphoramic acid, rotatory 
dispersion of, and its derivatives, and 
o-, m-, and p-nitro- (SINGH and Bis- 
was), i, 1211. 

Benzylchloroamidine (Rory), i, 159. 

Beuzyl-o- and -p-chloroanilines 
cock), i, 1297. 

dichloroaniline (PEAcock), 
i, 1297. 

Benzylchloromalonamide (Dox and 
Houston), i, 716. 

1-Benzylcoumarane (STOERMER, 

DENIUS, and ScHINN), i, 410. 

1-Benzylcoumarone (STOERMER, CuHy- 

DENIUS, and ScHINN), i, 410. 

1-Benzyl-3:4-dihydrozsoquinolines, sub- 
stituted, oxidation of (Buck, 

HawortH, and PERKIN), i, 
1335. 

4-Benzyl-2-p-dimethylaminostyryl- 
quinoline, and its salts (RosEN- 

HAUER), i, 1110. 

Benzyldi.y-methylbenzylmethyl- 
ammonium bromide (v. BRAUN and 
ENGEL), i, 633. 

Benzylethylpiperidinomethane (Bruy- 
LANTS), i, 984, 

Benzylglycollic acid, ethyl ester 
(Livy), i, 284, 

Benzylidene chloride, 3:5-dibromo- 
2-hydroxy- (LINDEMANN and 
Forts), i, 181. 
diethylene tri- and tetra-sulphides, 
and their additive compounds 
(RAy), i, 759. 

Benzylideneacetophenone. See Phenyl 
styryl ketone. 

Benzylideneallylamine (BERGMANN and 
MIEKELEY), i, 622. 

Benzylideneaminoacetic acid, salts, and 
p-nitro-, ethyl ester (GERNGROSS and 

ZUHLKE), i, 1192. 
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1-Benzylideneamino-3-benzylidene- 
oxindole (NEBER and KEpPLER), i, 761. 

l-a-Benzylideneamino-8-hydroxyphenyl- 
propionic acid, sodium salt and 
a-p-nitro-, methyl ester (GERNGROSS 
and ZUHLKE), i, 1192. 

1-Benzylideneaminoisatin (STOLLE and 
BECKER), i, 987. 

a-Benzylideneaminopropionic acid, 
sodium salt (GERNGROss and ZUHLKE), 
i, 1192. 

(ScHEIBLER), i, 

52. 


Benzylideneaniline, 3:4:5-trihydroxy- 
(RosENMUND and BoEnmM), i, 735. 
1-Benzylidene-3-benzylindene (WISLI- 
CENUs and HENrRIcH), i, 392. 
Benzylidenebilirubic acid, p-nitro- 
(FIscHER and NIEMANN), i, 1092. 
Benzylidene-o- and -m-bromoanilines, 
p-nitro- (Kine and Lowy), i, 646. 
Benzylidene-2:6-di- and  -2:4:6-tri- 
bromoanilines, p-nitro- (Kine and 

Lowy), i, 646. 
Benzylidene-8y-dibromopropylamine 
(BERGMANN and MIEKELEY), i, 622. 
Benzylidene-3. bromo-4- toluidine, 
p-nitro- (Kine and Lowy), i, 646. 
y-Benzylidenebutyric acid, bromo- and 
bromohydioxy-derivatives, and their 
esters (v. AUWERS and MULLER), 
i, 45. 
Benzylidenecamphor, absorption spectra 
of (Lowry and FrEnc#), i, 1212. 
8-Benzylidenechromanone (ARNDT and 
KALLNER), i, 411. 
Benzylidenediphenylacetone. See 
Benzhydryl styryl ketone. 
Benzylidenediphenyldiaminodihydro- 
tetrazine (PELLIZzARI), i, 95. 
Benzylidenedi-2-phenylindole (BURR 
and GORTNER), i, 763. 
1-Benzylidene-3-ethylindene (WISLI- 
CENUs and HENTRICB), i, 392. 
Benzylidenehexylamine (RuPE), i, 649. 
Benzylidenehydantoylhydrazone(FossE, 
Hacéng, and Dusots), i, 436. 
1-Benzylideneindene, 3-nitro- (WISLI- 
cenus, HeEntTricH, and PFEIL- 
STICKER), i, 394. 
1-Benzylideneindene-8-carboxylic acid 
(WISLICENUS and HENTRICH), i, 393. 
2-Benzylidene-d/-isomenthone, and its 
hydrochloride (Reap, SmirH, and 
HuesHeEspon), i, 301. 
Benzylidene-o-nitroaniline, 
(Kine and Lowy), i, 646. 
Benzylidene-m-nitrocinnamic acid 
(CurTius and BLEICHER), 
i, 577. 
$-Benzylideneoxindole, 1-amino-(NEBER 
and KEppLER), i, 761. 


p-nitro- 
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Benzylideneoxindole-2-sulphonic acid, 
sodium salt (HANSEN), i, 769. 

N’-Benzylidenephenylhydrazine-o- 
acetic acids, \’-o-, -m-, and -p-nitro- 
(NEBER and i, 761. 

Benzylidenephthalide, a-bromo- (GaAB- 
RIEL, KORNFELD, and GRUNERT), i, 
399. 

Benzylidene‘sopropylideneglucose (LE- 
VENE and MEyER), i, 14. 

Benzylidenepyrodeoxybilianic acids, 
aud p-chloro- and p-nitro- (BORSCHE 
and Frank), i, 1201. 

Benzylidenepyruvic acid. See Styryl- 
glyoxylic acid. 

Benzylidenerhodanine, 3:4-di- and 3:4:5- 
tri-hydroxy-, and their acetyl deriv- 
atives (RosENMUND and BoEHwy), i, 735. 

4-Benzylidene-2-styryl-1-methy]-1:4-di- 
hydroquinoline (Ros—ENHAUVER),i, 1110. 

Benzylidene-p-xylidine, p-nitro- (Kine 
and Lowy), i, 646. 

2-Benzylindazole (v. AUWERs, BuscuH- 
MANN, and HEIDENREICB), i, 328. 

2-Benzylindazole, 2-py-amino-, and 2-v- 
and -p-nitro-, and their picrates (v. 
AUWERS and ALLARDT), i, 992. 

1-Benzylindene-3-carboxylic acid, ethyl 
ester (WISLICENUS, HENTRICH, and 
MANTHE), i, 394. 

$-Benzylindene-1l-glyoxylic acid, ethyl 
ester (WISLICENUS and HENTRICB), i, 
392. 

2-Benzylindoxyl benzyl ether (MADE- 
LUNG and HALLER), i, 424. 

Benzyl-leucoindigotin (MADELUNG and 
HALLER), i, 424, 

8-Benzylmalonic acid, bromo-o-nitro- 
(JAENISCH), i, 171. 

Benzylmaltoside, and its hepta-acetyl 
derivative (FiscHER and K6eL), i, 499. 

Benzy]-d/-isomenthols, and their phenyl- 
urethanes (READ, SMITH, and 
HvuGHEsDON), i, 301. 

6-Benzy]-d/-isomenthone, and its semi- 
carbazone (READ, SMITH, and 
i, 301. 

Benzylmethylacetoacetic acid, o-nitro-, 

ethyl ester (JAENISCH), i, 171. 
Benzyl-p-methylbenzylmethylamine, 
and its methiodide (v. Braun and 
ENGEL), i, 633. 
1-Benzyl-4-methylcoumaranone AU- 
WERS and WEGENER), i, 536. 
1-Benzyl-2-methylenedihydropyridine, 
and its derivatives (SCHNEIDER, 
GAERTNER, and JoRDAN), i, 552. 
1-Benzyl-3-methylindole, and its picrate 
(BAUER and BUHLER), i, 986. 
3-Benzyl-2-methylquinoline, o-amino-, 
and its salts and derivatives (GABRIEL 
and WOLTER), i, 177. 
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4-Benzyl-2-methylquinoline, and its salts 
and derivatives (RoSENHAUER), i, 1110. 

8-Benzyl-7-methylquinoxaline, 2-hydr- 
oxy-p-nitro- (WISLICENUS, THoma, 
and ScavLTz), i, 391. 

2-Benzyl-7-methyltetrahydroindazole, 
and its methiodide (v. Auwenrs, 
and HEIDENREICR), i, 
328. 

4-Benzyl-2-m-nitrostyrylquinoline, and 
its picrate (ROSENBAUER), i, 1110. 

8-Benzyl-1:2:4-oxadiazole, 5-hydroxy., 
and its salts and methyl ether 
(Ponzio and ZANARDI-LAMBERT]), i, 
325. 

o-Benzyloxybenzoic acid, calcium selt 
(WILDMAN), i, 641. 

Benzyl-8-phenoxyethylmalonic acid, and 
its derivatives (LEvcHs and 
HART), i, 972. 

Benzylphenylacetic acid, benzyl ester 
(RAMART and HALLER), i, 732. 

Benzylphenylaminoacetone, and _its 
hydrochloride (BAUER and BUHLER), 
i, 985. 

and its salts (v. BRAUN and ENGEL), 
i, 633. 

Benzyl-8-phenylethylmalonic acid, and 
its ethyl ester (LEucHS and 
HART), i, 971. 

1-Benzyl-8-phenylindole, and  1-m- 
hydroxy-, and their salts (BAUER and 
BUHLER), i, 986. 

a-Benzyl-n-propyl methyl ether (Dvu- 
LIERE), i, 826. 

Benzyl isopropyl ketone, and its semi- 
carbazone (Livy), i, 284. 

Benzylpyridinium chloride, reduction 
product of, effect of dilution on colour 
of (PiccaRD and Darpet), i, 85. 

(RosENHAUER), 
i, 1110. | 

Benzylselenious acid, barium and calcium 
salts (LESsER and Wess), i, 1005. 

4-Benzyl1-2-styrylquinoline, and its salts 
(ROsENHAUER), i, 1110. 

Benzylsulphamic acid, benzyl] ester 
— ZANDER, and GAFFRON), i, 

Benzylsulphinic acid (Fromm and LAND- 
MANN), i, 40. 

Benzylsulphonacetaldehyde benzyl- 
mercaptal and  phenylhydrazone 
(Fromm and LANDMANN), i, 40. 

Benzylsulphones, y-amino-, and p-nitro-, 
alkyl derivatives (WALDRON and 
Rep), i, 96. 

Benzyltetrahydroindazoles, and their 
salts and derivatives (v. AUWEKS, 
BUSCHMANN, and HEIDENREICH), |, 
328, 329. 
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Benzylthiolacetaldehyde benzyl mer- 
captal (Fromm and LANDMANN), i, 39. 

a-Benzylthiol-8-benzylsulphone- 
ethylene (FromMM and LANDMAND), i, 


39. 
5-Benzylthiol-1:3:4-thiodiazole, 
2-amino-, acetyl derivative (FRomM 
and JOKL), i, 883. 
and -p-toluidines (PEAcock), i, 
1297. 
Benzyltrimethylsilicane-p-sulphanilide, 
crystallography of (ZENz&N), i, 631. 
y-Berberine, and its salts (HAWORTH, 
PERKIN, and RANKIN), i, 1098. 
y-epiBerberine, and its salts (Buck and 
PERKIN), i, 1096. 
Beri-beri, avian (ABDERHALDEN), i, 789. 
Beryllium, position of, in the periodic 
system (PFEIFFER), ii, 258, 
stripped atoms of (MILLIKAN and 
Bowen), ii, 639. 
hydration of ions of, in aqueous 
solutions (FricKE and Scuirz- 
DELLER), ii, 180. 
Beryllium hydrogen phosphates (TRAv- 
ERS and PERRON), ii, 678. 
Beryllium organic compounds, prepar- 
ation of (GILMAN), i, 340. 
acetylide (DURAND), i, 1278. 
Betaine, ethyl ester, production of 


hyperglycemia by (MADINAVEITIA 


and HERNANDEZ), i, 911. 
Betula tenta, glucoside from the bark of 
(BRIDEL), i, 659. 
Betulin, and bromo-, and their esters 
(DISCHENDORFER), i, 65. 
Beverages, determination of iodine in 
(McCLENDoN), ii, 624. 
Bidiphenylenethylene, and its dinitro- 
derivatives, colouring matters from 
(KEHRMANN and BuFrat), i, 158. 
Bile, secretion of (NEUBAUER), i, 909. 
cholesterol content of (McCLURE and 
MorrTIMER), ii, 482. 
proteins of (LoGan), i, 341. 
detection of bile pigments in (Kap- 
SINOV), ii, 795. 
— of urobilin in (ADLER), ii, 
determination of bile acids in, colori- 
metrically( RoSENTHALand LAUTER- 
BACH), ii, 431. 

Bile acids (ScHENCK), i, 179, 1318; 
(WIELAND and ScHLICHTING ; WIE- 
LAND, FLASCHENTRAGER, and RE- 
WOLLE), i, 857; (WIELAND and 
Morass), i, 858; (BorscHE and 
Frank), i, 1200; (BorscuE), i, 
1201, 1202. 

structure of, in relation to their 
pharmacological reactions (Macut 
and HynpMAN), i, 596. 
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Bile acids, determination of, in urine 
(ScHMIDT and MERRILL), ii, 359. 
Bile pigments (FIscHER and NIEMANN), 
i, 1092 
constitution of (FiscHERand MULLER), 
i, 319. 
detection of, in urine, bile, and blood- 
serum (KApsINOv), ii, 795. 
determination of, in urine (SABATINI), 
ii, 795. 
Bilisoidanic acid (ScHENCK), i, 1318. 
Bilirubin, origin of (RicH), i, 238. 
formation of, from hemin (BRUGsCH 
and PoLLaAk), i, 1127. 
determination of, in urine (HOESCH), 
ii, 76. 
Biloidanic acid (ScHENCK), i, 179. 
Binary systems, influence of substitution 
on equilibria in (KReMANN and 
DrerricH), i, 86, 63; (KREMANN 
and PowANTscH), i, 52. 
temperature—concentration ratios in 
(Swanson), ii, 304. 
internal friction and fusibility of 
(KURNAKOV), ii, 454. 
Biological oxidation. See Oxidation. 
Bioluminescence (KANDA), i, 1372. 
Bio-radioactivity (BECQUEREL), i, 590. 
Bios (FULMER and NELson ; FULMER, 
and Ne.son), i, 695; 
(Dgas), i, 1150. 
fractionation of, and its comparison 
with vitamins (Lucas), i, 1388. 
8:3’-Bisacetoxythionaphthen (PosNER 
and WALLIs), i, 1334. 
Bis-3-acetyl-2:4-dimethylpyrryl- 
methene, and its salts (FIscHER and 
AMMANN), i, 79. 
Bis-3-acetyl-2:4-dimethylpyrrylmethyl- 
amine (FiscHER and AMMANN), i, 
79. 
Bis-2-amino-5-carboxyphenylsulphone, 
and its derivatives (BoGERT and MAn- 
DELBAUM), i, 167. 
3:5-Bisbenzeneazo-2-hydroxydiphenyl 
(v. AUwERs and WITTIG), i, 1062. 
Bisbenzeneazophenolphthaleinimide, 
and its triacetyl derivative (Oppo and 
CurtTI), i, 967, 1200. 
3:3-Bisbenzoyloxythionaphthen 
NER and WALLIs), i, 1334. 
2:2’-Bis-p-bromobenzeneazopyrrole 
(PrERon}1), i, 774. 
Bis-(4-carbethoxy-2-hydroxy-5-methyl- 
pyrryl)methene (Fiscoer and MUL- 
LER), i, 320. 
N:N’-Bis(chloroacetyl)indigotin 
(FRIEDLANDER and SANDER), i, 664. 
Biscoumaric acids, and their derivatives 
(DE Jone), i, 644. 
Biscoumarinic acids, and their deriv- 
atives (DE JONG), i, 644, 
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acid, ethyl 
ester, chloroplatinate (MANNICH and 
RirsErt), i, 946. 

Bisdiethylarsineoxide (Wi1GREN), i, 888. 

Bisdiketohydrindene-2:2-diacetic acid, 
ethyl ester (RADULESCU), i, 59. 

aa-Bisdimethylaminophenyl-A«-butyl- 
ene (SKRAUP and NIErEn), i, 1187. 

aa-Bisdimethylaminophenyl-A«-propyl- 
ene (SKRAUP and NIETEN), i, 1186. 

Bis-yy-dimethyl-A«-butinenyl ketone 
(IvitzKy), i, 608. 

methene, salts of (FISCHER and ScHU- 
BERT), i, 544. 

Bis-[2:4-dimethyl-3-carboxyethyl- 
pyrryljmethene hydrochloride (Fis- 
CHER and SCHUBERT), i, 544. 

Bis-(2:3-dimethyl-4]-ethy] 1- 
methene and 
ScHUBERT), i, 544, 

Bis-[2:4-dimethylpyrryl]methene, salts 
of (FIscHER and ScHuUBERT), i, 544. 

Bisdiphenyleneoxide-indigo (BorscHE 
and ScHACKE), i, 161. 

Bishydroxymethyl disulphide (BrNz, 
RATH, and WALTER), i, 1160. 

a-Bis(p-hydroxyphenyl)ethane, 8-amino- 
(HInsBERG), i, 167. 

Bismercuroxydiphenic anhydride 
(ScHOELLER), i, 1249. 

Bismuth, molecular weight of, at differ- 
ent temperatures (JOUNIAUX), ii, 
612. 

spectra of (RUARK, Mouter, Foote, 
and CHENAULT), ii, 4. 

absorption spectrum of (NARAYAN 
and Row), ii, 804. 

mass spectrum of (Aston), ii, 812. 

ultra-violet spark spectrum of (L. and 
E. Biocg), ii, 133. 

spectra and critical potentials of 
(Ruark, Monger, Foore, and 
CHENAULT), ii, 646. 

isotopes of (RUNGE), ii, 446; (Na- 

GAOKA), ii, 649. 
spectra of (NaGAoKA, 
and MIsHIMA), ii, 295. 

vapour, fluorescence of (KOPFER- 
MANN), ii, 220. 

electrical and thermal conductivities 
of (EUCKEN and NruMANN), ii, 648. 

Hall effect for (ADINOLFI), ii, 716. 

thermal conductivity of, in a trans- 
verse magnetic field (WARD), ii, 
812. 

crystal structure of (HassEL and 
MARR), ii, 382. 

bivalent (NEUSSER), ii, 559. 

Bismuth alloys, thermo-electric pro- 
perties of (DARLING and RINALDI), 
li, 523, 


SuGIURA, 
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Bismuth alloys, with antimony, electro- 
lytic preparation of (MazzUCCHELLI 
and ii, 119. 
with cadmium, activity of bismuth in 
(TAYLOR), ii, 89. 
with cadmium and with lead, hardness 
of (pr and ARNONE), ii, 268, 
with lead, electrical conductivity of 
(KREMANN and Bropar), ii, 724. 
internal friction of (SAUERWALD), 
ii, 558. 
with mercury, use of (SomEyA), ii, 787. 
with tin, hardness of (pr Capva), ii, 
414, 

Bismuth compounds, action of, in 
spirillosis and trypanosomiasis (Ler- 
VADITI and Nicoxav), i, 691; 
VADITI), i, 1016. 

Bismuth salts, reduction of, by hydr- 
azine hydrate (HANUS and JILEK), ‘i, 
279. 

Bismuth swbhoxide (NEUSSER), ii, 691. 
Bismuth organic compounds (WILKIN- 
SON and CHALLENGER), i, 675. 
Bismuthates, chloro- (GurBIER and 

MULLER), i, 149. 
Bismuth detection, determination and 
separation :— 
detection of, in urine and cephalo- 
rachidian fluid (FasricvE and 
BREsSIER), ii, 629. 


determination of, colorimetrically 
(LaporTs), ii, 68. 
determination of, electrolytically 


(SEEL), ii, 705.- 
metallic, determination of, volumet- 
rically (HANUS and J1LEK), ii, 279. 
determination and _ separation of 
(LUFF), ii, 278. 
separation of silver, copper, and, elec- 
trolytically (LAss1zuR), ii, 568. 
Bismuth ores, analysis of (SEEL), ii, 705. 
Bismuthamines, preparation of (VOURN- 
Azos), i, 1049. 
o-Bis-2:4-dinitronaphthylaminophenyl 
disulphide (KEHRMANN and VAN 
BAERLB), i, 212. 
Bisoxythionaphthen (thioindigo), and,its 
derivatives (AKTIEN-GRSELLSCHAFT 
FUR ANILIN-FABRIKATION), i, 977. 
sulphone sulphoxide of, and their 
erivatives (PosNER and WALLIS), 
i, 1334. 
Bis-8-phenoxy-p-ethoxyphenyl ethylene 
and trimethylene ethers (KoHN and 
BEnczER), i, 38. 
Bis-y-phenoxy-p-propoxyphenyl ethy!- 
ene and trimethylene ethers (KOHN 
and BENCZER), i, 39. 
1-5-pyrazol- 
onyl 4-disulphide (KAUFMANN an 


LIEPE), i, 209. 
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Bis-1- See 1:1’-Di- 
phenyltetrahydro-434 

Bitumen, sensitivity light 
(ERRERA), ii, 55. 

Biuret reaction (HUGOUNEN@, FLoR- 
ENCE, and CouTURE), i, 17. 

Blackman’s reaction (WARBURG and 
Uyesuel), i, 922. 

Blastolipase (WILLSTATTER and WALD- 
SCHMIDT-LEITZ), i, 920. 

Bleaching powder, constitution of 

(OcuH1), ii, 256. 
ms of formation of (Ocu1), ii, 91. 
explosive decomposition of (OcH!), ii, 
108, 


wae of carbon dioxide on (OcH1), 
ii, 109. 
determination of chlorides in (NaKa- 
MURA), ii, 122. 
determination of water in (Ocu1), ii, 
122. 
Blood, researches on (KisTER and 
i, 1005. 
electrical conductivity and cell volume 
of (GRAM), i, 679. 
physico-chemical system of (HENDER- 
son, Bock, FIELD, and StopparD), 
i, 780. 
determination of hydrogen-ion con- 
centration in, colorimetrically 
(Hastines and SznpRoy), ii, 869. 
apparatus for determining the hydro- 
gen-ion concentration of (DE Eps 
and HANZLIK), ii, 622. 
influence of oxygen content on the 
hydrogen-ion concentration of 
(HoLLO and WEIss), i, 583. 
hydrogen-ion concentration of, in 
tetany (CRUICKSHANK), i, 583. 
equilibria of gases and electrol in 
(Hastincs, VAN NEILL, 
HEIDELBERGER, and HARINGTON), 
i, 1008; (Hastines, SeNpDRoy, 
Murray, and HEIDELBERGER), i, 
1250. 
new crystalline constituent of (Lzrm- 
DORFER), i, 1127 
eosinophile granule substance of (NEU- 
MANN), i, 1253. 
regeneration of, by ‘‘ hemopoietins ” 
(FORsTER), i, 680. 
coagulation of (HEKMA), i, 236; (W6xH- 
LISCH), i, 681 ; (AMAR), i, 783. 
hydrogen-ion ‘concentration in 
(Hrirscw), i, 1867. 
and hemolysis (PICKERING and 
TAYLOR), i, 1867. 
action of nicotine on (MANGOLD and 
Kitamura), i, 1010. 
action of nucleic acids and of pep- 
tone on (PICKERING and HEwITT?), 
i, 442, 
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Blood, coagulation of, prevention of, by 


potassium fluoride (MaJor), i, 682. 

changes in, in acidosis (AusTIN, CUL- 
LEN, GRAM, and Rosinson), i, 
1364. 

inorganic constituents of, in Bright’s 
disease and in heart failme (SAL- 
VESEN and LINDER), i, 442. 

in cancer, calcium and magnesium con- 
tent of (BLum and K1orz), i, 1137. 

effect of salts on the chemical changes 
in, after obstruction of the duodenum 
(HADEN and Orp), i, 896. 

in (PEzzALI ; Brewoop), i, 
1137. 


changes in, during fasting and re- 
feeding (MorcuULIs and EpwarDs), 
i, 1364, 

_ glycolysis in normal and diabetic 

(ToxsTo!), i, 895. 

changes in, in nephritis (Mosony1), i, 
1374, 

changes in, after oral administration 
of phosphates (SALVESEN, Hast- 
ines, and Mo]nrosh), i, 896. 

chemistry of, in pregnancy (STANDER), 
i, 1253 


calcium salts in, in pregnancy 
(WipDows), i, 896. 
inorganic salts in, in ancy 


(UNDERHILL and Drmick), i, 452. 

in cases of struma and myositis ossi- 
ficans (SZENEs), i, 1137. 

of dogs, changes in after thyro-para- 
thyroidectomy (GREENWALD), i, 
1365. 

oxidation and reduction of (KOEHLER), 
i, 440, 

influence of rarefied air on gaseous 
metabolism of (Lozwy and 
STER), i, 679. 

effect of temperature on oxygen- and 
base-combining properties of(STADIE 
and MARTIN), i, 1009. 

acid—base balance of, in disease (MYERS 

and BooHeEr), i, 781. 
in guinea pigs, rabbits, and rats 
(HAwEINS), i, 1125. 

acetone content of (HANDEL), i, 445. 

effect of acetylene, on gases of (SCHOEN 
and SLIWKA), i, 123. 

effect of adrenaline on, under various 
conditions (ALPERN and COLLAZO), 
i, 440. 

alcohol in, during fasting (Kinny), i, 
1366. 

action of sodium chloride and sugar 
on alkali reserve of (FuJIMAKI), i, 
1125. 

amino-acids in (GREENE, SANDIFORD, 
and Ross), i, 440; (v. FALKEN- 
HAUSEN), i, 1365. 
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Blood, ammonia content of (HENRIQUES 
and i, 1126. 

calcium in (THRO and Ex), i, 1010. 
effect of ultra-violet light on 

(CLARK), i, 1258. 

effect of calcium salts on (SALVESEN, 
Hastines, and McInrosx), i, 896. 

effect of vitamins on calcium and 
phosphorus in (BETHKE, STEEN- 
BOCK, and NELson), i, 454. 

elimination of carbon monoxide from 
(SAYERS and YANT), i, 582. 

effect of ether on distribution of carbon 
dioxide and chlorides in (AUSTIN 
and GRAM), i, 781. 

— of (WALLING and SToLAND), 
i, 679. : 

cause of the disappearance of catalase 
in (STEPPUHN and TIMOFEJEWA), 
i, 782. 

chlorides in, in diseases (GRAM), i, 
1251. 

distribution of chlorine in (Cs4xk1), i, 
1138. 

cholesterol and bicarbonates in, in 
kidney disease (STASIEK), i, 440. 

cholesterol, fats and lipoids in 
(IwaTsuRv), i, 1126. 

in (WOHLGEMUTH and Koea), 
i, 795. 

chemistry of the colouring matter of 
(HavrowI7z), i, 1122. 

creatinine in (FONTEYNE and INGLE- 
BRECHT), i, 1253. 

oxidation of dextrose in (BiiDINGEN), 
i, 113. 

influence of dextrose on sugar in 
(ConsTAM), i, 246. 

diastases of (COHEN), i, 1266. 

enzymes of (ComprTon), i, 594 ; (IVAN- 
ITZKY-VASSILENKO and BacuH; 
Bacu and CHERASsKOVA), i, 1253. 

phosphoric esterase of (MARTLAND, 
HANSMAN, and Rosisoy), i, 1381. 

fat in (Brine and HeEcKscHER), i, 
1258, 1259. 

effect of ultra-violet light on the fat 
and sugar in (ALPERN), i, 1366. 

effect of hydrazine on concentration 
and sugar in (UNDERHILL and 
KARELITZ), i, 462. 

action of hydrazine derivatives on 
(BopAnsky), i, 689. 

rate of elimination of inorganic salts 
from (BARKUs), i, 1365. 

changes in, due to injection of insulin 
(Briccs, Korcuic, Dotsy, and 
WEBER), i, 445 ; (STAUB, GUNTHER, 
and FrROHLIcH), i, 787. 

iron in, in anemia (WRiGB7), i, 343. 

effect of fat ingestion on lipoids of 
(HARTMANN), i, 782. 
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Blood, effect of muscular work on residual 
nitrogen of (AIELLO), i, 1125. 
phenolase in (H1zume), i, 1145. 
phosphates in urine and (WIGGLEs- 
wortu and Wooprow), i, 344. 
phosphoric acid in (LAWACZEER), i, 
680 


phosphoric esters of (GOODWIN and 
Rosison), i, 13865. 

distribution of phosphorus in (ZucKER 
and GuTMAN), i, 112. 

effect of insulin on distribution of 

hosphorus compounds of (Kay and 
BISON), i, 1368. 

action of muscle enzyme on organic 
phosphorus of (Kay and Rosison), 
1, 1368. 

phosphorus and calcium in (HEss and 
MarTzner ; HEss, CALVIN, WANG, 
and FELCHER), i, 112. 

porphyrins from colouring matter of 
(ScouMM and PAPENDIECK ; PAPEn- 
DIECK), i, 894. 

saturated with carbon dioxide, forma- 
tion of porphyrin from (Lis7), i, 
1126. 

occurrence of proteins in plasma and 
serum of (Monp), i, 114. 

nature of sugar in (DENIs and Hug), 
i, 1252; (WINTER and SmirR), i, 
1365. 

distribution of sugar in (HOGLER and 
UEBERRACK), i, 1124. 

changes in sugar of (NAKAHAYASHI 
and ABELIN), i, 1123. 

effect of sugar in, on gastric hunger 
contractions (BULATAO and CaRL- 
son), i, 1252. 

sugar in, under the action of insulin 
(C. F. and G. T. Cort and Gott), 

influence of salts 
(HANDEL), i, 899. 

effect of exercise on sugar and nitrogen 
in (CAsAR and Sonat), i, 1123. 

sulphur in (BROWINSKI), i, 895. 

increase of uric acid in, during 
starvation (LENNOX), i, 1010. 

urea in (POLONOVSKI and AuGuSTE), 
i, 1126. 

formaldehyde as a preservative for 
(Bock), i, 682. . 

preservation of, for carbon monoxide 
determination (Sayers, O'BRIEN, 
JONES, and YANT), i, 582. 

of various animals (KisTeEr), i, 1125. 

changes in the gases, sugar and 
nitrogen distribution in, of the 
alligator i, 582. 

arterial, oxygen in, during muscular 
exercise (HimwicH and Bark), |, 
111. 


on sugar in 


ll 
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Blood, human, absorption of carbon di- 
oxide by (PETERS, BULGER, and 
EIsENMAN), i, 439. 

carbon dioxide and oxygen curves 
for (Bock, FIELD, and ADAIR), i, 
780. 
distribution of chlorides in (H6GLER 
and UEBERRACK), i, 1124. 
nucleotide from (Jackson), i, 783. 
phosphorus distribution in, in 
ammonium chloride acidosis 
(Kay), i, 1864. 
human feetal, levulose in (ORR), i, 
584. 
and serum of infants, changes in 
chlorine content of, with relation to 
gastric secretion (SCHOBER), i, 1125. 
of marine invertebrates, carbon dioxide 
in (T. R. and W. Parsons), i, 


sodium chloride in (DuvAL), i, 
1363. 
of rabbits, sugar in (MocHIzUK1), i, 
1124. 
Blood detection and determination :— 
analysis of (FOLIN and TRIMBLE), ii, 
634, 
detection of (SUMNER and GRAHAM), 
ii, 72 
determination of alcohol in (K1onKA 
and Hrrscu), i, 1366 ; (SouTHGATE), 
ii, 359. 
determination of ammonia in (BENE- 
and Nasa), ii, 626. 
determination of calcium in (H1irtH 
and Kuorz), ii, 425; (ALPORT), ii, 
500. 
determination of chlorides in (VAN 
SLYKE and SENDROY; DuvupRay), 
ii, 271. 
determination of 
(LersorF), ii, 708. 
of dextrose in (CRUTO), 
ii, 707. 
determination of ethyl ether in 
(SHAFFER and Ronzon}), ii, 69. 
determination of fat and cholesterol in 
(Maas), ii, 359. 
determination of the free fatty acids 
of (v. SzenT-Gy6reyi and 
AGA; V. SzENT-Gy6RGy1), ii, 508. 
determination of gasesin (VAN SLYKE, 
and HARINGTON), ii, 872. 
determination of methyl alcohol in 
(BILDsTEN), ii, 506. 
determination of residual nitrogen in 
(MrinIcH), ii, 57. 
determination of phenols in (THEIS 
and BENEDICT), ii, 708. 
determination of phosphorus in 
(SmirH and Brown), ii, 566; 
(MaRTLAND and Rosison), ii, 626. 


cholesterol in 
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Blood, determination of sugar in (PIN- 
CUSSEN and KLIssIUNIS), i, 1124; 
(RoTHBERG and Evans), ii, 280; 
(STANFORD and WHEATLEY), ii, 
859; (DREsEL and RoTrHMAN), ii, 
632 ; (CorPENs), ii, 707. 

table for the determination of sugars 
in (WETSELAAR), ii, 280. 

determination of urea in (HINDMARSH 
and PriEsTLEY), ii, 359 ; (PAGEL), 
ii, 575. 

micrometric apparatus for the deter- 
mination of urea in (MOLHANT), ii, 
634. 

Blood-corpuscles, influence of chemicals 
on the membranes of (NEUHAUSEN 
and BRESLIN), i, 237. 

effect of sucrose on permeability of 
(HirumA), i, 1012. 
adsorption of protein degradation 
products by (GRrasNov), i, 584. 
red, nature of (GoucH), i, 583. 
potential of (EccERTH), i, 781. 
membrane equilibria and charge of 
(CouLTER), ii, 835. 
influence of electrolytes on the 
stability of suspensions of (OLIVER 
and BARNARD), ii, 831. 
effect of kations on (ASHBY), i, 
rmeability of lectrol 
rmeability of, in non-electrolytic 
MESHEIMRR), i, 113. 
agglutination of (NorTHROP and 
Freunp), i, 781. 
effect of ammonium chloride and 
methylamine hydrochloride on 
(Duvat), i, 1125. 
action of uranyl acetate on (MI- 
KAWaA), i, 1124. 
urea in (Asz0p1), i, 782. 
white, staining of granulations of, 
with dyes (HOoLLANDE), i, 
781. 
action of antiseptics on (FLEMING), 
i, 691. 

Blood-pigments (HavrowItTz), i, 892, 

1127. 


acid scission products of (FISCHER 
and Welss), i, 548; (FiscHER and 
i, 544; (FiscHER and 
NENITZEscU), i, 1233. 
Blood-plasma, effect of metallic salts 
on the bactericidal action of 
(WALBUM), i, 795. 
calcium-ion concentration in (BIc- 
woop), i, 680. 
fatty acids of (BLOoR), i, 782. 
analysis of the inorganic constituents 
of (Briaes), ii, 132. 
Blood-serum, ultrafiltration of (EGERER- 
SEHAM), i, 680. 
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Blood-serum, diffusion of calcium salts 
in, through collodion membranes 
(LoEB and STEINBERGER), i, 783. 

precipitability of Sux, and 
ZLAMAL), i, 1251. 

anti-peptic action of (LORBER), i, 1147. 

solubility of lead compounds in 
(FAIRHALL), i, 1252. 

adsorption of sodium salicylate by 
(Coquorn), i, 1123. 

in gout, calcium in (CoaTEs and 
RaIMENT), i, 1874. 

calcium, magnesium, and phosphorus 
in (BARRIO), i, 909. 

effect of fasting on the calcium and 
phosphorus in (CAvins), i, 680. 

action of carbophosphide on (CUNEO), 
i, 100, 229. 

porphyrins in (PAPENDIECK), i, 894. 

proteins in, in syphilis (STERN), i, 443. 

uric acid in (Lesné, Hasarp, and 
LANGLE), i, 783. 

human, Donnan equilibrium in 
(ATCHLEY, Logs, and BENEDICT), 
i, 1009. 

refractometric analysis of (BréKa; 
BECKA and ZEMANEC), i, 1251. 

detection of bile pigments in 
(Kapsinov), ii, 795. 

determination of 
colorimetrically (KRASTELEVSKY), 
fi, 127. 


determination of proteins in, micro-' 


chemically (BERGER and PeErt- 
SCHACHER), ii, 636. 
determination of uric 
(HARPUDER), ii, 75. 
determination of uric acid and purines 
in (LEBERT and Loso-ONELL), ii, 75. 
Boiling point, relation between con- 
ductivity and, of electrolytic 
liquids (v. Hevesy), ii, 16. 
relation between melting point and 
(LoNGINEscU), ii, 722. 
of salts (LoRENz and HERz), ii, 549. 
Bombyx mori (silkworm), constituents 
of eggs of (Picortn1), i, 1134. 
Bone, formation of (Watt), i, 119. 
chemical processes in healing of 
fractures of (ScHWARZ, EDEN, and 
HERRMANN), i, 1260. 
influence of diet on (TovERUD), i, 455. 
fixation of calcium in (FREUDENBERG 
and Gyérey), i, 1129. 
effect of hematoporphyrin on the 
deposition of calcium in (VAN 
LEERSUM), i, 455. 
effect of vitamins on calcium and 
phosphorus in (BrTHKE, STEEN- 
BOOK, and NEtson), i, 454. 
deposition of lead salts in (FAIRHALL 
and SHAW), ii, 682. 


acid in 
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cholesterol in, 
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Borates. See under Boron. 

Borchers’ metal, use of, in electro-analysis 

(BLEESEN), ii, 198. 

Boric acid. See under Boron. 

Borneols, from turpentine oil (Mur- 

AYAMA and ABg), i, 62; (MURAYAMA, 

ABE, and YAMAGISHI), i, 973. 

isoBornyl chloride, racemisation of 
(MEERWEIN and MontForTs),i, 191. 

ethers, constitution of (MEERWEIN 
and GERARD), i, 186. 

Bornylenecarboxylic acid, and its deriv- 

atives (RUPE and Brin), i, 753. 

d-Bornylene-6-carboxylic acid, and its 

anilide (PASSERINI), i, 1212. 

Boron, spark spectrum of (BOWEN and 

MILLIKAN), il, 437. 

Boron trichloride, band spectrum of 
(JEVons), ii, 640. 

hydrides (Stock and SrEckk), ii, 405. 

nitride, band spectrum of (MULLIKEN), 

ii, 3; (JEVoNs), ii, 366, 438. 
reactions of, with metallic oxides 
(Sporer and GAGLIARDO), ii, 472. 
monoxide, band spectrum of (MULLI- 
KEN), ii, 294, 640 ; (JEVoNs), ii, 438, 
Boric acid, dissociation constant of 
(PripEAvUx and Warp), ii, 171. 
determination of, electrometrically, 
in presence of polyphenols and 
organic acids (MELLON and 
Morris), ii, 781. 

Borates, preparation of, from boric 
anhydride and metallic oxides (Maz- 
ZETTI and DE CaRLI), ii, 758. 

Boron organic compounds :— 

B-diketone difluorides (MorGAN and 
TUNSTALL), i, 1359. 

Boric acid, compounds of, with pyro- 
catechol and with salicylic acid, and 
their salts (BOESEKEN and MEULEN- 
HOFF), i, 776. 

Borates, complex (RosENHEIM and 
VERMEHKEN), i, 1194. 

Boron determination :— 

determination of (Conepon and 
Rosso), ii, 781. 

Brain, aminogenesis in, during hunger 
(PALLADIN and ZUVERKALOV), |, 
1256. 

arachidonic acid from tissues of 
(Wesson), i, 902. ; 

methylation of the cerebrosides of 
(PRypE and HumpHRreys), i, 1005. 

creatine in (HARDING and EacLEs), 
i, 902. 

kephalin and lecithin in, in avita- 
minosis (NAITO), i, 244, 245. 

lipoids of (PorEscv), i, 347. 

Brass, electrical and thermal conduc 

tivities of (EUCKEN and NEUMANN), 

ii, 648, 
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Brass, a+ eutectoid in and 
LEDEBUR), ii, 859. 

Brassica campestris, nitrogen compounds 
in the oileake of (YosHImuRA and 
FusisE), i, 1275. 

Brassidic acid, stereoisomerism of erucic 
acid and (HoLDg), i, 135. 

Brazilin, constitution of (PFEIFFER and 
OBERLIN), i, 413; (PFEIFFER), i, 
660. 

Bright’s disease, inorganic constituents 
of blood in (SALVESEN and LINDER), 
i, 442. 

Bromates, Bromic acid, and Bromides. 
See under Bromine. 

Bromine, atomic weight of (Hd6nic- 

SCHMID and ZINTL), ii, 35. 

liquid, absorption spectrum of (Bovis), 
li, 712. 

radiation of, reflected from potassium 
bromide by X-rays (ALLISON and 
DvuANE), ii, 720. 

boiling point of (BouzaT and LELUAN), 
ii, 247. 

dissociation of (BoDENSTEIN), ii, 745. 

volatility of, in solutions of various 
salts (SANDER and FEIT), ii, 604. 

equilibrium of the reaction between 
arsenious acid and (MANCHOT and 
OBERHAUSER), ii, 851. 

— of hydrogen with (Lrnp), ii, 
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on malonic acid (West), 
1, 

reaction between potassium oxalate 
and (BERTHOUD and BELLENOT), 
ii, 327. 

Hydrobromic acid, equilibrium of the 
reaction between arsenic acid and 
and OBERHAUSER), ii, 

Bromides, detection of, in presence 
of other ions giving precipitates 
with silver nitrate (PAMFIL and 
WonnEscR), ii, 697. 

Bromic acid, determination of (BrIL- 
MANN and RimBEkrtT), ii, 35. 

Bromates, use of, in volumetric 
analysis (SMITH), ii, 614. 

Hypobromous acid, preparation and 

etermination of (BIILMANN and 
RIMBERT), ii, 35. 
Bromine detection and determination :— 
detection of, in presence of chlorine 
and iodine (KuNFT), ii, 562. 
detection of, in presence of other 
lons giving precipitates with silver 
nitrate (PAMFIL), ii, 497. 
determination of, in organic com- 
pounds (TER MEULEN and HeEs- 
LINGA), ii, 55 ; (MazumgE and Krno), 
ll, 122; (HEsLINGA), ii, 419. 
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Bromine detection and determination :— 
solutions, determination of, aikali- 
metrically (Rupp), ii, 562. 
Bromoiridiates. See under Iridium. 
Bromometry, use of, for iodometry (MAN- 
CHOT), ii, 199. 
Bromopentammineplatinic salts. See 
under Platinum. 
Brucine (CLEMO, PERKIN, and RoBIN- 
son), i, 1387. 

sorption of, by d-tartaric acid in 
benzene or toluene (MoRAVER), ii, 
392. 

derivatives of (LEUcHS, GLADKORN, 
and HELLRIEGEL), i, 199. 

Brucinesulphoniec acid, nitroquinone 
hydrate, action of bromine on (LEUCHS 

and TAUBE), i, 983. 

Brucinolone diethyl phosphate (LEUcHS, 
“GLADKORN, and HELLRIEGEL), i, 200. 
isoBrucinolone hydrate, and its acetyl 

derivative (LEUvHs and KANAO), i, 

1232. 

Bryonia dioica, soluble enzymes of 

(GIRARDET), i, 1269. 

Buchu-camphor (diosphenol), constitution 
of, aud its spectroscopic constants 
(v. AUWERS), i, 970. 
and its derivatives (WALLACH and 
WEISSENBORN), i, 862. 

oxidation of (CusMANo and CATTIN!), 
i, 970. 

Buffer solutions (PRIDEAUXx and WARD), 

ii, 270. 

Bulbs, evacuated, contraction of (MoLEs 

and MIRAVALLEs), ii, 451. 

Burettes, calibration of (Storr), ii, 403. 
evaporation of solutions and liquids 
in (MELLON), ii, 622. 
automatic (CONSIDINE), ii, 269. 
Burner for producing monochromatic 
light (Jongs), ii, 1. 

for elementary micro-analysis (APPELT 

and HoFFMEISTER), ii, 344. 
Butaldehyde p-nitrophenylmethyl- 
hydrazone (CrusA and i, 
578. 
Butaldehyde, 8-bromo-, diethyl acetal 
of (READ and H1sBErt), i, 709. 
mono- and di-chloro-, dibutyl acetals 
of, and their derivatives (GAULT 
and GUILLEMET), i, 256. 

B-mono- and af-di-chloro-, and the 
semicarbazone of the latter (HEL- 
FERICH and BEsLER), i, 1165. 

n-Butane, dichloro-, properties of 
(BrrnER, HavssErR, and DE 
LusERNA), i, 481. 

aBy-trichloro- (DE MONTMOLLIN and 
MATILE), i, 360. 

B-chloro-y-amino-, benzoyl derivative 

(CoLEMAN and HowELLs), i, 130, 
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Butane-ay-diol, 8-chloro-8-nitro- (WIL- 
KENDORF and TRENEL), i, 362. 

acid, ethyl 
ester, triazide and trihydrazide of, aud 
derivatives (CURTIUs and GuND), 
i, 718. 

A-Butenes, addition of nitrogen tri- 
chloride to (CoLEMAN and HowELLs), 
i, 130. 

48-Butene-y5-dicarboxylic acid, 
amino-, ethyl ester (FIscHER and 
MULLER), i, 319, 

Butenonitriles (BRUYLANTS), i, 1053. 

Butenylacetoacetic acid, ethyl ester (v. 
BRAUN, and GossEL), i, 482. 

o-4%-Butenylanisole (STOERMER, CHy- 
DENIS, and SCHINN), i, 410. 

Butenyltriphenylcarbamide (CuRTIUS 
and Gunp), i, 719. 

2-Butoxy-3:4:6-triphenylpyridine (Kou- 
LER and ALLEN), i, 855. , 

Butter fat, determination of, in mixed 
fats (LEOPOLD and DE Mooy), ii, 210. 

n-Butyl alcohol, specific heats and heats 

of mixing of mixtures of benzene 
and (PERRAKIS), ii, 91. 

catalytic decomposition of (BRowN 
and Rerp), ii, 845. 

chlorination of (GAULT and GUILLE- 
MET), i, 256, 

sec.-Butyl alcohol, freezing-point curves 
of mixtures of phthalic anhydride 
and (LoMBAERs), i, 856. 

sec.-Butyl alcohol, a-amino- (DE Monr- 
-MOLLIN and MATILE), i, 361. 

tert.-Buty] alcohol, preparation cf (READ 
and PRISLEY), i, 822. 

n-Butyl ether peroxide (CLOVER), i, 
364. 

-n-Butylacetylacetone, and its copper 
salt (MorGAN and Hotmgs), i, 496. 
tert.-Butylacetylene, sodium derivative, 
action of carbonyl chloride on 

(IvirzKy), i, 607. 

Butylallylbarbituric acid (LAYRAUD), i, 
1111. 

Butylallylamine 
ADAMs), i, 640. 

8-n-Butylaminocrotonanilide, and a- 
chloro- and Krne), i, 1179. 

p-Butylanisole, sulphonamide _ of 
(SxrauP and NIErTEN), i, 1186. 

p-tert.-Butylbenzoic acid, o-amino-, and 
o-nitro- (BATTEGAY and HAEFFELY), 
i, 1176. 

m- and iso-Butyl As-butenyl ketones, 
and their semicarbazones (HELFERICH 
and KEINER), i, 1167. 

Butylchloromalonamides (Dox 
Hovston), i, 716. 

p-tert.-Butyl-o-cresol (BATTEGAY and 
Ly), i, 1177. 


(VoLWILER and 


and 
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A«-Butylene, chlorination of 
HAUvSsSER, ard DE LusERNA), i, 481, 
derivatives of, and bromo-, bromo- 
hydrin (DE MONTMOLLIN and 


ATILE), i, 360. 
isoButyl glycol ether (CRETCHER and 
PITrENGER), i, 826. 
n-Butylidenecamphor (Rupr and Covr- 
VOISIER), i, 192. 
Butylidenemalonic acid, y5-dibromo-, 
ethyl ester (v. AUWERs and Heyna), 


i, 9. 

n- and iso-Butylindazoles, and their 
oy (v. AUWERS and ALLARDT), 
1, 992. 

a-n- and -iso-Butylmalonodimethyl- 
amides (WEsT), i, 489. 

a’-n- and  -iso-Butylmalonodimethyl- 
amides, a-bromo- (WEsrT), i, 489. 

p-tert.- Butylphenylglycine-o-carboxylic 
reed (BATTEGAY aud HAEFFELY), i, 
1177. 

Butylphenylpyrazolone (BLAIsE and 
CorNILLOT), i, 760. 

y-n-Butylpropionylacetylacetone, and 
its copper salt (MORGAN and HoLmEs), 
i, 496. 

isoButylpulegone, and its semicarbazone 
(HALLER and RaMAR1), i, 1086. 

2-n-Butylpyrrolidine, synthesis of 
(BLAIsE and CorRNILLOT), i, 760. 

Butylpyrrolidine, 5-bromo-, and _ its 
chloroplatinate (v. BRAUN, BLESSING, 
and ZoBEL), i, 426. 

2-n-Butylpyrroline, and its chloro- 
platinate (BLAISE aud CoRNILLO7), i, 
760. 

2-tert.-Butyltetrahydronaphthalene 
(BapTKER and RamBEcB), i, 844. 

isoButylthiolacetic acid, and its salts 
and derivatives (UyEDA and Kamoy), 
i, 1041. 

p-tert.-Butyltoluene, 2-nitro- (BATTEGAY 
and HAEFFELY), i, 1176. 

p-tert.-Butyl-o-toluidine, and its deriv- 
atives (BATTEGAY and HAEFFELY), i, 
1177. 

p-tert.-Butyltoluquinone 
and HAEFFELY), i, 1177. 

p-tert.-Butyl-2:6-tolylenediamine (Bat- 
TEGAY and HAEFFELY), i, 1177. 

Butyn, local anesthetic properties of 
(Scumitz and LOoEVENHART), 1, 


1378. 
isoButyranilide, 88-dichloro-a-hydroxy- 
acid, salts 


(PASSERIN]), i, 1181. 

Butyranilide-a-sulphonic 
of (BacKER and Boer), |, 

n-Butyric roperties of mixtu 
of aniline, (Pounp and 
RUSSELL), ii, 389. 


(BATTEGAY 


‘ 

1 
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n-Butyric acid, tolyl ester (v. AUWERS 
and MEIssNnER), i, 1220. 
Denigés’ test for (BAMFORD), 
428. 
n-Butyric acid, y-amino-f-hydroxy-, and 
its amide, ethyl ester, and nitrile, 
benzoyl derivatives of (BERGMANN, 
BRAND, and WEINMANN), i, 18. 
ay-dibromo-, methyl ester (Bruy- 
LANTs), i, 284. 
B-hydroxy-, biochemical formation of 
(LEMOIGNE), i, 695. 
production of, by bacilli(LEMoIGNE), 
i, 353. 
and its alkyl derivatives, decom- 
position of -lactones of (SAL- 
KOWSKI), i, 366. 
detection and determination of, in 
diabetic urine (MOLHANT), ii, 632. 
determination of, in urine (ENG- 
FELDT), ii, 428; (BreRRY and 
MoguEt), ii, 429; ii, 
634. 
isoButyric acid, and a-bromo-, m- 
tolyl esters (v. AUWERS and Kocn), i, 
1220. 
isoButyric acid, a-amino-, esters, deamin- 
ation of (BARKER and SKINNER), i, 
379. 
a-bromo-, ethyl ester, action of zinc 
on mixtures of aldehydes or ketones 
with (CoucouULEsco), i, 261. 
Butyro-p-anisidide-a-sulphonic acid, p- 
anisidine salt (BACKER and DE BoER), 
i, 1284. 
Butyrohydrazide, 8-hydroxy- (LEVENE 
and SCHEIDEGGER), i, 1049. 
Butyro-p-phenetidide-a-sulphonic acid, 
p-phenetidine salt (BACKER and DE 
Bogr), i, 1284. 
Butyrophenone, y-chloro- (CONANT and 
KERNER), i, 274. 
Butyro-p-toluidide-a-sulphonic acid, 
p-toluidine salt (BACKER and DE 
i, 1284. 
o-Butyryl-p-cresol, and its derivatives 
(v. AUWERs and MEIssNnER), i, 1219. 
4-isoButyryl-m-cresol, and  bromo- 
derivatives and 4-a-hydroxy-, and its 
derivatives (v. AUWERS and Kocu), 
i, 1221, 
1-isoButyrylindazole, and its derivatives 
(v. AUWERs), i, 1848. 
Butyrylindazoles (v. AUWERS and AL- 
LARDT), i, 878. 
w-Butyryloctoic acid, and its semi- 
carbazone (ASANO), i, 830. 


ii, 


C. 
Cacodyl, derivatives of (LEE, THING, 
and Dexn), i, 152. 
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Cacotheline, action of halogens on 
(LEucus and TavuBe), i, 983. 

Cactus alkaloids (SPATH and GANGL), i, 
69. 

Cadinene, constitution of (Ruzicka and 
STOLL), i, 302. 

m- and iso-Cadinenes, and their deriv- 
atives (HENDERSON and ROBERTSON), 
i, 1328. 

Cadinol, constitution and derivatives of 
(Ruzicka and STo 1), i, 302. 

Cadmium, molecular weight of, at differ- 

ent temperatures (JOUNIAUX), ii, 
612. 
are spectrum of (PRocoptv), ii, 637. 
mass spectrum of (AsTon), ii, 812. 
equilibrium of lead chloride and 
(LORENZ), ii, 484. 
equilibria of fused lead and, with 
their chlorides (LORENZ, FRAENKEL, 
and SILBERSTEIN), ii, 258. 
equilibrium of thallium and, with 
their chlorides (LORENZ, FRAENKEL, 
and SILBERSTEIN), ii, 761. 
polymorphic crystals of (BRIDGMAN), 
ii, 818. 
formation of colloidal sols of (KRAEMER 
and SVEDBERG), ii, 830. 
Cadmium alloys with aluminium and 
zinc (BUDGEN), ii, 684. 
with bismuth, hardness of (pt CAPUA 
and ARNONE), ii, 268. 
with bismuth, lead, tin, and zine, 
activities of cadmium in (TAYLOR), 
ii, 89. 
with copper and with silver(SCHREINER 
and SELJRSAETER), ii, 760. 
with lead, hardness of (pt Capua and 
ARNONE), ii, 553. 
with mercury, effect of temperature 
on the potential of (TaMMANN 
and MARAIs), ii, 682. 
hardness of (TAMMANN and MAn- 
SURI), ii, 340. 
with thallium, hardness of (p1 Capua), 
ii, 111. 
with tin, hardness of (pr Capua), ii, 
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Cadmium salts, compounds of carbamide 
be (BELLADEN and CIAMPA), i, 
1174. 

Cadmium carbonate, dissociation of 

(CENTNERSZWER and ANDRUSOV), 
ii, 655. 

halides, electrical conductivity of 
(ScumipT and WALTER), ii, 14. 

iodides, heats of solution of (CoHEN, 
HELDERMAN, and MOogsvELD), ii, 
450. 

pyrophosphate, formation of a glassy 
mass on heating (BALAREFF), ii, 
593. 


t 
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Cadmium sulphide, solubility of (P1c- 
CARD and THomas), ii, 110. 

Cadmium organic compounds :— 
acetylide (DURAND), i, 1278. 

Cadmium detection, determination, and 

separation :— 

detection of, microchemically (Koit- 
HOFF and HAMeER), ii, 785. 

determination of (Conepon and 
CANTER), ii, 277. 

separation of mercury and, by means 
of pyridine (RorrER), ii, 569. 

separation of, from zinc (CHALUPNY 
and Breiscu), ii, 501. 

Cesium, arc spectrum of (HucHEs and 

HAGENOW), ii, 709. 

potential gradient in the atom of 
(FvuEs), ii, 213. 

vapour, photoelectric effect of (Kunz 

and WILLIAMS), ii, 82. 

ionisation of (BARNES), ii, 291. 

vapour pressure and chemical constants 
of (Scort), ii, 144. 

Cesium salts, reaction of calcium or 
magnesium salts with potassium ferri- 
and ferro-cyanides and (MURMANN), 
i, 20. 

Cesium chloride, heats of formation and 
solution of the double cupric 
chloride (BouzaT and CHAv- 
VENET), ii, 19. 

use of, in microchemistry (Dvu- 
CLOUX), ii, 783. 
cupric mercuric chloride (WELLS), ii, 
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fluocarbonate, attempted preparation 
of (HILDEBRAND, MERRILL, and 
Simons), ii, 854. 
halides, compressibility of (RICHARDS 
and SAERENS), ii, 408. 
nitrites, triple (EPHRAIM), ii, 
107. 
Cesium determination :— 
determination of, as perchlorate 
(MuRMANY), ii, 60. 
Cesium emetic. See Tartaric acid, 
cesium antimony! salt. 
Caffeic acid. See Cinnamic acid, 3:4-di- 
hydroxy-. 
Caffeine (theine), action of radium rays 
on (KAILAN), i, 70. 
tetrachloroiodide (CHATTAWAY and 
i, 271. 
mercuronitrate (ROSENTHALER and 
ABELMANN), i, 110. 
molecular compound of salicylic acid 
and (R&GENBOGEN and ScHOORL), 
i, 199. 
Calcite, refractive index of (Brace), ii, 
373. 
crystalline lattices of (Lzvi1 and 
FERRARI), ii, 760. 


Calcite, relation of composition, colour, 
and radiation, to luminescence in 
(HEADDON), ii, 561. 

— structure of (CoLLINs), ii, 
arc spectrum of (PRocopiv), ii, 637. 
vacuum spark spectrum of (ANDER- 

SON), ii, 578. 
in spectrum of 
ii, 799. 
electrolytic potential of (TAMELE), ii, 
4 


specific heat of, at high temperatures 
(EASTMAN, WILLIAMs, and 
Youne), ii, 681. 
equilibria of calcium hydride, calcium 
nitride, and (Kraus and Hurp), 
ii, 26. 
Calcium alloys, heats of formation of 
and WaGNER; ii, 
Calcium compounds, action of, on soils 
(LEMMERMANN and FRESENIUS), i, 
effect of magnesium compounds and, 
on soils (MacInrirE, SHAW, and 
Youne), i, 599. 
in blood (Hzss and MarznEr; Hess, 
Wane, and FEtcuer), 
i, 112. 
effect of ultra-violet light on 
(CLARK), i, 1258. 
in blood-serum in gout (CoaTzs and 
RAIMENT), i, 1374. 
fixation of, in bone formation 
(FREUDENBERG and Gyorey), i, 
1129. 
effect of hematoporphyrin on the 
deposition of, in mes (VAN 
LEERsUM), i, 455. 
in milk (Gy6rey), i, 120. 
in skin (Gans), i, 1129. 
Calcium salts, antagonism between 
— salts and (BAUMECKER), 
i, 119. 
— compounds of nicotine and 
(THATCHER), ii, 635. 
reaction of rubidium or cesium salts 
and, with potassium ferrocyanide 
(MURMANN), i, 20. 
reaction of soils in relation to adsorp- 
tion of (Swanson), i, 479. 
fixation of, by animal _ tissues 
(FREUDENBERG and Gy6rey), i, 
242; (LIESEGANG), i, 587, 
in blood (THRo and Eun), i, 1010. 
diffusion of, through collodion 
membranes and STEIN- 
BERGER), i, 783 
in pregnancy (Wr1ppows), i, 896. 
in serum in rickets and tetany (How- 
LAND and KRAMER), i, 1011. 
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Calcium salts in serum and urine 
(STEWART and HALpANg), i, 1364. 
effect of, on blood (SALVESEN, Hast- 

1nGs, and McINnTosH), i, 896. 
distribution of, in the tissues of cats 
(JUNGMANN and SAMTER), i, 452. 
— of, in growing rats (Boas), 

i, 789. 
Calcium basic arsenate (TARTAR, Woop, 
and HINER), ii, 411. 
borate, melting point of (RoBERTs), 
ii, 300. 
carbide, synthesis and decomposition 
of (RuFF and Forrstsr), ii, 256. 
reaction between nitrogen and 
and ii, 758. 
determination of (YEE and KRasé), 
ii, 784. 
carbonate, solubility of, 
containing carbon 
(HAEHNEL), ii, 551. 
and phosphate with reference to 
bone formation (WATT), i, 119. 
hydrogen carbonate, solubility of 


in water 
dioxide 


(BEHRENDT), ii, 456. 
thermal decomposition of, in aqueous 
solution (STUMPER), ii, 858. 
determination of carbonic acid in 
(CROWTHER and Martin), ii, 
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chloride, formation of double salts of 
lithium chloride and (GruBE and 
RwpeEL), ii, 547. 
chromate, synthesis and decom 
of (NAYAR, WATSON, an 
BOROUGR), ii, 552. 
fluoride, fusibility of mixtures of alu- 
minium and sodium fluorides 
with (FepoTKEv and ILJINSKy), 
ii, 107. 
decomposition of, by concentrated 
sulphuric acid (TRAUBE and 
LANGE), ii, 609. 
and sulphate, surface energy of 
(DunpDon), ii, 22. 
hydride, dissociation pressures of 
(Kraus and Hurp), ii, 26. 
action of, on organic compounds 
(PorLEzzA and GatTTI), i, 1042. 
crystal structure of (LEVI), 
ii, 757. 
oxide (lime), crystal structure of 
(DAVEY), ii, 858. 
hydrates of (HASLAM, CALINGAERT, 
and TayLor), ii, 337. 
reaction between nitrogen peroxide 
and (PARTINGTON and V WILLIAMS), 
li, 411. 
effect of water in reaction of silica 
with (BALAREFF), ii, 858. 
retention of, by animal tissues 
(LiESEGANG), i, 1129. 
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Calcium oxide and carbonate, heating 
of, in graphite tubes (TAMMANN 
and GREVEMEYER), ii, 179. 

selenide and sulphide, crystal structure 
of (DAVEY), ii, 858. 
sulphate, solubility of (JoLIBoIs and 
CHASSEVENT), ii, 483. 
solubility and surface energy of 
(DunpDoN and Mack), ii, 44. 
energy of crystallisation of (v. 
GLASENAPP), ii, 178. 
action of alumina and silica on 
(MARCHAL), ii, 44. 
See also Gypsum. 
persulphate, preparation of (ERDEN- 
BRECHER), ii, 337. 
sulphide, effect of bismuth on the 
phosphorescence and photoelectric 
effect of (CuRIE), ii, 514. 
copper and manganese phosphors 
with (ScumiIpT), ii, 583. 
Calcium gs compounds :— 
cyanamide, heat of formation of 
(KAMEYANA), i, 1050. 
action of heat on, in nitrogen 
(KAMEYANA), i, 1051. 
conversion of, into cyanides (Dopo- 
Now), i, 1175. 
in soils (JAcoB, ALLISON, 
BRAHAM), i, 1156. 
determination of nitrogen in 
(MONTEMARTINI and LosaNna), 
ii, 784. 
silicocyanamide (W6HLER and Bock), 
ii, 473. 
Calcium detection and determination:— 
detection of, with picrolonic acid 
(KiIsseER), ii, 124. 
detection and determination of, by 
means of ammonium ferrocyanide 
and PAVELKA), ii, 784. 
determination of (Conepon, Eppy, 
and MILLIGAN), ii, 349. 
determination of, gravimetrically, as 
oxalate (D14z VILLAMIL), ii, 783. 
determination of, nephelometrically 
(CHENEVEAU and Boussv), ii, 61. 
determination of, in animal substances 
(DrEngs), ii, 701. 
determination of, in blood (HirtTH 
and Kuorz), ii, 425; (ALPoRT), ii, 
500. 
determination of, in organic material 
ii, 124. 
Calcium ions, buffer values for (KUGEL- 
MASS), ii, 591. 
equilibria of carbonate, phosphate and 
(KuGELMAss and SHOBL), li, 235. 
concentration of, in blood plasma 
(Biewoop), i, 680. 
Callistemon lanceolatus and viminalis, 
essential oils from (PENFOLD), i, 1329. 


and 


ii, 1100 ’ INDEX OF 
Calomel. See Mercurous chloride under 
Mercury. 
Calorimeter for specific and latent heats of 
vaporisation and BEATTIE), 
ii, 669. 
for measuring heat of mixing (CaAR- 
ROLL and MATHEWs), ii, 158. 
- micro-, combustion (RorH, GINSBERG, 
and Lassf), ii, 748. 
compensating (TIAN), ii, 240. 
Calorimetry (VE&RKADE), ii, 91. 
of saturated fluids (OsBoRNE), ii, 
465. 
animal (RINGER and Rapport), i, 
450; (Lusk), i, 682; (Rapport 
and EvENDEN), i, 1253; (WEIss, 
Rapport, and EVENDEN ; CsONKA; 
Rapport, WEIss, CsonKA, and 
EVENDEN), i, 1254. 
clinical (RicHaRDSON and LADD), i, 
444; (pu Bois; MICHAELIS), i, 
682. 
Camphane, dichloro- (MEERWEIN and 
ORTMANN), i, 188. 
p-dihydroxy-, physiological action of 
(LEo), i, 1140. 
Camphanecarboxylic acid, and its 
(Rurz and Brin), i, 
53. 
d-Camphane-6-carboxylic acid, and its 
silver salt (PASSERIN]), i, 1212. 
Camphanylearbinol, and its derivatives 
(Rups and Brin), i, 753. 
Camphene, eutectic mixtures of terpenes 
with (AUSTERWEIL ; DARMOIS), i, 


658. 

hydrate, ethyl and methyl esters, and 
their derivatives (MEERWEIN and 
GéRARD), i, 187. 

hydrochloride, action of alcohols on 
(MEERWEIN and GERARD), i, 186. 

Camphene, w-bromo-, trichloroacetate of 
(Lipp and LAvsBERG), i, 655. 

a-Camphene, chloro-, and its hydro- 
chloride(MEERWEIN and WORTMAN)), 
i, 189. 

8-Camphene, chloro-, and its hydro- 
chloride( MEERWEIN and WoRTMANN), 
i, 190. 

Camphenilane series (NAMETKIN), i, 
1084. : 

a- and §-Camphenilones, chloro-, and 
their derivatives (MEERWEIN and 
WortTMANN), i, 189. 

Camphenilone series (RuzicKA), i, 64; 
(NAMETKIN), i, 1084. 

isoCampholactone, structure of (PORTER 
and Noyes), i, 45. 

a-Campholenaldehyde, derivatives of 
(Lipp and LausBeErse), i, 656. 

Camphor, absorption spectra of (LowRY 

and FRENCH), i, 1212. 
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dispersion of (BiRx1), 
i, 753. 
action of cellulose nitrate with 
(NiIcHOLSs), i, 972. 
enolisation of (BREDT-SAVELSBERG, 
HEINEMANN, CATHARINUS, and 
i, 530. 
pharmacology of, and its isomerides 
(AMAKAWA), i, 591. 
dichlorides. See Camphane, di- 
chloro-. 
Camphor, §-bromo-, constitution of 
(Lipp and LausBER@), i, 655. 
pernitroso-, reaction of phenylcarbyl- 
amine with (PASSERINI), i, 1212. 
d-Camphor, natural, melting point and 
iodine value of (SALAMON), il, 74. 
Camphor oil (ONo), i, 657. 
of (RuzicKA and SToLL), 
i, 531. 
Camphor-red oil, action of sulphuric acid 
on (ONO), i, 657. 
Camphor series (RuzICKA), i, 
(NAMETKIN), i, 1084, 
racemisation in (MEERWEIN and 
MonrTFORTE), i, 191. 
molecular rearrangements of (PoRTER 
and Noysgs), i, 45. 
Camphoracetic glycol, and its derivatives 
(PALFRAY), i, 289. 
Camphorcarboxylic acid, bromo-, cataly- 
tic decomposition of (PAsraNnocov), 
ii, 842. 
a-Camphorene, constitution and_iso- 
of (Ruzicka and Sro11), i, 
532. : 
d-Camphorimide, rotatory dispersion of, 
and its derivatives (SincH and 
Biswas), i, 1211. 
Camphoronic acid, derivatives of (GoEBEL 
and Noygs), i, 290. 
Camphorquinone, absorption spectra of 
(Lowry and FrEncw), i, 1212. 
d-Camphor-7-sulphonamide, chloro- 
bromo-derivatives (MANN and Pope), 
i, 656, 
d-Camphor-7-sulphondichloroamide, 
bromo- (MANN and Pops), i, 656. 
d-Camphor-7-sulphonethylchloroamide, 
a-bromo- (MANN and Pops), i, 656. 
d-Camphor-7-sulphonyl chloride, « 
chloro-a’-bromo’- (MANN and Pops), 
i, 656. 

Camphorylearbamic acid, esters of 
(FizRz-Davip and Mi.iEr), i, 301. 
8-Camphorylidene-a-allylpropionic acid, 

and its ethyl ester (RurE and Cour- 
VOISIER), i, 193. 
8-Camphorylidene-a-benzylpropionic 
acid, and its sodium salt and ethyl 
(RuPE and CoURVOISIER), 1, 


64; 
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acids, and their ethyl esters (RuPE 
and COURVOISIER), i, 193. 
y-Camphorylidenebutyric acid (RurE 
and CoURVOISIER), i, 193. 
acid, and its calcium salt and ethyl 
ester (RUPE and CoURVOISIER), i, 192. 
d- and J-Camphorylidenemethylethyl- 
sulphine-p-toluenesulphonylimine 
(MaNN and Pope), i, 657. 
£-Camphorylidene-a-methylpropionic 
acid, and its ethyl ester (Rurz and 
CouRVOISIER), i, 192. 
Camphorylidenemethylsuccinic acid, 
and its ethyl ester (RupE and Cour- 
VOISIER), i, 193. 
a-Camphorylidene-A‘-pentene 
and CoOURVOISIER), i, 193. 
acid, and its ethyl ester (RUPE and 
CouURVOISIER), i, 192. 
Canal rays. See under Rays, 
in tissues in (FLEISCH), 
i, 785. 
glycolytic properties of cells o 
(WaTERMAN), i, 1374. 
calcium and magnesium content of 
blood in (Bium and Kutorz), i, 
1137. 
copper and zinc 
(TAVERNE), i, 123. 
Cannizzaro’s reaction (LACHMAN), i, 
292 


(RurE 


in tissues of 


in alcoholic fermentation (SCHWEIZER 
and GEILINGER), i, 1383. 

acceleration of, by yeast (JOSEPHSON 
and v. EULER), i, 694. 

Caoutchouc (PUMMERER and Koca), i, 
1214 ; (STAUDINGER and WIDMER), 
i, 1330. 

constitution of (STAUDINGER), i, 974. 
refractive index of (Twiss), i, 758. 
heat of combustion of (KIRCHHOF and 
MATULKB), i, 1218. 
solubility of sulphur in (KELLY and 
Ayers), i, 409. 
chlorination of (McGavack), i, 64. 
phenyldiguanidine derivatives as 
accelerators in vulcanisation of 
(Romant), i, 847. 
Capillary layer of a liquid in contact 
—_ saturated vapour (BAKKER), ii, 
Capillary tubes, calibration of (Isaac 
and Masson), ii, 245. 

Capric acid. See Decoic acid. 

Carbamic acid, ammonium salt, dis- 
sociation of (Briccs and MiceRpI- 
CHIAN), ii, 836. 

trichloroethyl ester (WILLSTATTER 
and DuisBER@), i, 8. 


CXXVI. ii, 
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Carbamide (urea), production of, by the 
Microsiphonee (GUITTONNEAU), i, 
80 


tetrachloroiodide (CHATTAWAY and 
GaRTON), i, 271. 
compounds of cadmium salts with 
(BELLADEN and C1ampa), i, 1174. 
determination of, colorimetrically 
(NAKASHIMA and MARUOKA; 
ii, 708. 
determination of, by sodium hypo- 
bromite, (ScHMID), ii, 430. 
determination of, in biological fluids, 
nephelometrically (AuGuSTE), ii, 
430. 
See also Urea. 
2-Carbamidopyridine-3-carboxylic 
acid, 4-chloro- (SpATH and KOLLER), 
i, 204. 
a-Carbamido-§8-2:3:4-trimethox 
propionic acid (SCHAAF an 
CHERE), i, 515. 
Carbamy]l chlorides, substituted, decom- 
position of (PRIcE), i, 280. 
a-Carbamyl-1-carboxycycluhexane-1- 
acetic acid, and its derivatives 
(DickEns, Horton, and THORPE), i, 
1313. 
propionic acid (Dickens, Horton, 
and THoRPE), i, 1313. 
1-Carbamylcyclohexane-1-cyanoacetic 
acid, and its sodium salt and deriv- 
atives (Dickens, Horton, and 
THORPE), i, 1318. 
Carbazole, vapour pressure of (MORTIMER 
and MurpxHy), ii, 17. 
nitration of (LINDEMANN), i, 550. 
oxidation of, by silver oxide (BRANCH 
and HALL), i, 550. 
derivatives of (SEKA), i, 1234. 
colouring matters from (Dutt), i, 670. 
Carbazole, l-amino-, and its diacetyl 
derivative (LINDEMANN and WER- 
THER), i, 1234. 
8-iodo-, and its N-acetyl derivative 
(TUCKER), i, 766. 
nitro-derivatives, reduction of 
(WHITNER), i, 1344. 
Carbazoles, pete of halogen de- 
rivatives of (TUCKER), i, 766. 
Carbazole-3-diazonium bromide 
iodide (TUCKER), i, 766. 
Carbethoxyaminoacetodiphenylamide, 
and its derivatives (KELSEY), i, 958. 
4-p-Carbethoxyanilinoacetylpyrocate- 
chol (IsHIwARA), i, 960. 
8-Carbethoxycholic acid, methyl ester 
(BorscHE), i, 1202. 
4-Carbethoxy-2:5-dimethylpyrrole-3(8)- 
acrylic acid (FiscHzR and 
NITZESCU), i, 1233. 
40 


henyl- 
LaBovu- 


and 


| 
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Carbethoxy-3:5-dimethylpyrrole-ethyl- 
ww-dicarboxylic acids, and their salts 
(KtsTER and Maurer), i, 202. 

4-Carbethoxy-2:5-dimethylpyrrole-3(8)- 
propionic acid and NE- 
NITZESCU), i, 1233. 

Carbethoxy-3:5-dimethylpyrrolepro- 
pionic acids, aud their salts (KisTER 
and MAURER), i, 202. 

Carbethoxy-3:5-dimethylpyrrolevinyl- 
ww-dicarboxylic acids, ethyl esters 
(KUsTER and MavRER), i, 202. 

anonoxalic acid, ethy! ester, and its 
derivatives (FIscHER and MULLER), 
i, 320. 

5-Carbethoxy-2:4-dimethyl-3-pyrryl- 
glyoxylic acid, ethyl ester (FiscHER 
aud WErIss), i, 543. 

B-Carbethoxyethyl-y-benzoyloxypropyl- 
methylamine hydrochloride (McEL- 
VAIN), i, 985. 

4-Carbethoxy-3-hydroxy-5-methylpyr- 
role-2-aldehyde (Fischer and Mit- 
LER), i, 320. 

4-Carbethoxy-2-hydroxy-5-methylpyr- 
rolidylcarbethoxy-2’:4’-dimethyl- 


pyrrylmethenes (FiscHER and 


LER), i, 320. 
4-Carbethoxy-3-hydroxy-5-methylpyr- 
rolidyl-4’-carbethoxy-2’-hydroxy- 

5’-methylpyrrylmethene (FIscHER 
and MULLER), i, 320. 
4-Carbethoxy-2-hydroxy-5-methylpyr- 
ryl-2-glyoxylic acid, ethyl 
(FiscHER and MULLER), i, 320. 
5-Carbethoxy-y-methyl-Ay-decenoic 
acid. See +-Methyl-Ay-nonylene- 
ad-licarboxylic acid. 
6-Carbethoxyphenylglyoxylic acid, 
2-chloro-, ethyl ester (v. Braun), 
i, 50. 
o-Carbethoxyphenylthiocarbamide (Dr- 
son and GEorGB), i, 1058. 
o-Carbethoxyphenylthiocarbimide (Dy- | 
son and GeorGR), i, 1057. 
(8-Carbethoxypiperidino)acetic acid, 
ethyl ester (MCELVAIN and ADAMS), | 
i, 418. 
(8-Carbethoxypiperidino) propionic acid, 
ethyl ester (McCELVAIN aid ADAMs), 
i, 418. 
Carbethoxyreductodehydrocholic acid, 
methyl ester (BKORSCHE), i, 1202. 
Carbinols, electropic, excretion of 
(KarozaG and Pauwnz), i, 688. 
Carbohydrates (Hitt and Hinserr), i, 
188, 184; (Hippert and Reap), | 
i, 613; (Reap and Hrsserr), i, 
709; (Hissert and Timm), i, 710. | 
oxidation of (Srizexirz), i, 141; | 
(SPOEHR), i, $36. 


ester 
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Carbohydrates, oxidation of mixtures of 
fats and (Lusk), i, 682. 
action of iodine on (VINTILESCU and 
FAttis), i, 268. 
in plants (WEEVERS), i, 810. 
réle = in the organism (FoLkmar), 
i, 246. 
effect of deficiency of, in diet on 
growth (OsBoRNE, MENDEL, and 
Cannon), i, 685. 
glycosuria and hyperglycemia from 
ingestion of (ScHATTI), i, 236. 
degradation of, in striated muscle 
(LaQuER and GRIEBEL), i, 1129. 
of (TomEcKo and ADAMs), 
i, 14. 
determination of (KNEcHT and 
BERT), ii, 875. 
determination of, in plants, colori- 
metrically (THomAs and DuTcHER), 
ii, 680 ; (THomAS), ii, 631. 
Carbohydrazide, diazotisation of (Krst- 
ING), i, 1173. 
Carbohydrazide, thio-, preparation and 
. derivatives of (GUHA and Ds), i, 948. 
Carbohydrazidedicarbonthiopheny]l- 
amide, thio- (GuHA and Dk), i, 949. 
Carboligase (NEUBERG and REIN- 
FURTH), i, 248. 


8-Carboline, and its salts {LAwson, 


PERKIN, and Rostnson), i, 562. 
5-Carboline, and its derivatives (Rosin- 
son and THORNLEY), i, 1349. 


| 1-(8-Carbomethoxybenzy1)-3-methyl- 


indole, 1-4-hydroxy- 
i, 986. 
Carbomethoxyisoferulic acid, and its 
acid chloride (MAUTHNER), i, 400. 
Carbomethoxyisoferuloyloxy benzoic 
acids (MAUI HNER), i, 400. 
Carbomethoxyfructose dicarbonate 
(ALLPREss and HAworTs), i, 943. 
Carbon, arc and spark spectra of 
(Hutcuinson), ii, 365. 
effect of argon on spectra of (JOHNSON 
and CAMERON), ii, 639. 
ionised, series spectrum of (FowLER), 
ii, 285. 
stripped atoms of (MILLIKAN and 
BowEny), ii, 639. 
soft Réntgen rays from (LUKIRSKY), 
li, 215. 
atomic heat of (WorTHING), ii, 865. 
atomic heat of combustion of (Jos and 
EMSCHWILLER), ii, 719. 
variation of resistance of, with tem- 
perature (Noyss), ii, 647. 
y of (Howarp and HvterT7), il, 
8 


(BavER and 


vapour pressure of (THIEL and Rit- 
TER), ii, 253 ; (VAN LAAR), ii, 519, 
821. . 


q 

‘ 


Carbon, equilibrium diagram of (VAN 

LiEmPT), ii, 852. 

sorption of iodine by varieties of 
(FirtH, FARMER, and Hieson), ii, 
328. 

atoms, crystal structure of (BECKEN- 
KAMP), ii, 754; (Brac@), ii, 817. 

amorphous, and graphite (ASAHARA), 
ii, 172. 

tervalent (ZIEGLER, BREMER, THIEL, 
and THIELMANN), i, 308 ; (ZIEGLER 
and SCHNELL), i, 850. 

catalytic activity of samples of, from 

- aromatic hydrocarbons (FARMER 
and Firts), ii, 843. 

fusibility of, in the electric arc (THIEL 
and RitTErR), ii, 253. 

combustion of (KULLGREN), i, 601. 

action of permanganic anhydride on 
varieties of (DURAND), ii, 546. 

reduction of zinc oxide by (D’ HooGHE), 
ii, 611. 

Carbon alloys with iron, effect of silicon 
on (ScHWARTZ, PayNnE, and Gor- 
TON), ii, 265. 

with iron and silicon, structure of 
(Honpa and Murakamt), ii, 556. 
Carbon ¢e¢rachloride, band spectrum of 
(JEvons), ii, 640. 
specific heat of (WiLLIAMs and 
DANIELs), ii, 589. 
photochlorination in (BENRATH and 
HERTEL), i, 821. 
pharmacology and toxicology of 
(Lampson, GARDNER, GUSTAF- 
son, Marre, McLEAN, and 
WELLS), i, 245. 
tetrahalides, alkaline reduction of 
(GRIFFITH and HunTER), i, 361. 
suboxide, and its derivatives (DIELS, 
BECKMANN, and TONNIKs), i, 1038. 
monoxide, preparation of, by means of 
the electric arc (KREUL), ii, 755. 
band spectra of thermionic discharge 
in (BALDET), ii, 438. 
infra-red absorption spectrum of 
(Lowry), ii, 513. 
adsorption of, by various mixtures 
ii, 59. 
by solutions of cuprous sulphate 
in sulphuric acid (DAMIENS), 
ii, 606. 
by palladium-promoted copper 
(Hurst and RipEAL). ii, 321. 
decomposition of (FEsTER and 
Brune), ii, 173. 
possible conversion of, to motor 
spirit, by hydrogenation (FiscHER, 
ROPSCH, and KR6nI«), i, 131. 
reaction of iodic acid with, in 
aqueous sulphuric acid (Lams, 
PHILLIPS, and CARLETON), ii, 853. 


INDEX OF SUBJECTS, 


ii, 1103 


Carbon monoxide, activation of nitrogen 
in combustion of (Bonk, NEwITT, 
and TowNEND), ii, 398. 

oxidation of (FESTER and BruDE), 
ii, 254. 

catalytic oxidation of, by means of 
manganese dioxide (WHITESELL 
and FRAzER), ii, 114. 

reduction of tin and zinc oxides by 
(MAEDA), ii, 25. 

compound of hemoglobin and 
(Hastincs, SENDROY, MuRRay, 
and HEIDELBERGER), i, 1250. 

compounds of silver salts with 
(MancnHoT, K6énic, and 
ii, 609. 

elimination of, from blood (SAYERS 
and Yanr), i, 582. 

determination of (LEBEAU and 
BEDEL), ii, 627. 

determination of, by adsorption 
(DAMIENs), ii, 567. 

determination of, in air (TASSILLY), 
ii, 782. 

storage of blood samples for deter- 
mination of (Sayers, O’BRIEN, 
JonEs, and Yant), i, 582. 

dioxide, density of, from natural 

sources (Lipov), ii, 607. 

Joule-Thomson effect in (KEYEs), 
ii, 653; (BURNETT), ii, 821. 

equilibrium of the absorption of, by 
potassium carbonate solutions 
and FRITZscHE), ii, 
476. 

adsorption of hydrogen and, by 
wood charcoal (LoRENz and 
WIEDBRAUCKE), ii, 474. 

adsorption of mixtures of nitrous 
oxide and, by charcoal (RicHARD- 
son and WoopHovss), ii, 23. 

—T activity of, at the interface 
petroleum—water (BRINKMAN and 
v. ii, 235. 

action of, on bleaching powder 
(Ocur), ii, 109. 

alleged oxidation of, to formaldehyde 
by hydrogen peroxide (BAcH and 
Monosson), i, 612. 

action of, on phenoxides (MEYER), 
i, 847. 

absorption of, in photosynthesis 
(SporHR and McGEs), i, 1392. 

assimilation of (OsTwaLpD), i, 250 ; 
(WIELAND and LORENSKIOLD), i, 
606; (WEIGERT), i, 922; (WaAR- 
BURG and NEGELEIN), ii, 241. 

absor} tion of, by human blood 
(PETERS, BULGER, and EIsEN- 
MAN), i, 439. 

determination of, electrometrically 
(Sporur and ii, 275. 
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Carbon dioxide, determination of, in 
serum, in presence of ether (AUSTIN), 
ii, 873. 

Carbonic acid, photolysis of (BauR 

and Bicut), ii, 82 

determination of, with the spiro- 
meter (HELMREICH and WAGNER), 
ii, 425. 

Carbonates, thermal dissociation of 

(MAzzETTI), ii, 853. 

solubility of, in water containing 
carbon dioxide (HAEHNEL), ii, 
758. 

equilibria of phosphate, calcium ions 
and (KUGELMAss and SHOHL), ii, 
235. 

action of, on ferric hydroxide, man- 
ganese dioxide and humus (Up- 
LUFT), ii, 533. 

determination of, in coloured liquids 
(DuNNICLIFF), ii, 701. 

indicators for determination of, and 
carbonates (Simpson), ii, 
627. 

separation and determination of 
hydroxides, salts of sulphur acids 
and (JARVINEN), ii, 421. 

Carbon disulphide, ultra-violet absorp- 
tion spectrum of (BruHAT and 
PAUTHENIER), ii, 713. 

decomposition of, by ultra-violet 
light (BruHAT and PAUTHENIER), 
ii, 439. 
purification of, from hydrocarbons 
(RuFF and GoLtA), ii, 675. 
action of, on p-phenylenediamine 
(BoLsER and HARTSHORN), i, 317. 
determination of, iodometrically 
(ANDRE), ii, 202. 
chlorosulphides, decomposition of, by 
metallic iron (DELKPINE and 
Giron), i, 262. 
Carbon determination :— 
determination of (FRANz and LuTzk), 
ii, 500; (Concpon, Brown, and 
FRIEDEL), ii, 872. 
apparatus for the determination of, 
micro-chemically ii, 
424, 
determination of, by the silver sulpho- 
chromic method (Srmon), ii, 567. 
determination of, volumetrically 
(DuRAND), ii, 500. 
determination of, in organic compounds 
(DIETERLE), ii, 567. 
Carbonado, structure of (GERLACH), ii, 
753. 


Carbonates. See under Carbon. 


Carbonatoricinoleic acid, A-chloro-, 
glyceryl ester (Prutro and CuRzi0o), 
li, 74. 


Carbonic acid. See under Carbon. 
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Carbonyl chloride (phosgene), pyrogenic 

of (BrIEsALSKI), ii, 
474. 

reactions of (GERMANN), ii, 674; 
(GERMANN and GaAGos), ii, 861. 

action of, on metallic derivatives of 
substituted acetylenes (Ivirzxy), 
i, 607. 

action of, on ricinolein (CuRzI0), ii, 
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determination of, in gas mixtures 
(BREDIG and v. GOLDENBERG), 
ii, 701. 
thio-. See Thiocarbonyl chloride. 
compounds, catalytic hydrogenation 
of (Srravs and GRINDEL), i, 1206. 
derivatives, electrolytic reduction of 
and Reap), i, 613. 
sulphide, thermal decomposition of 
(Stock, and PoHLaAnD), ii, 
407. 


Carbonylsalicylamide (ComANDUCC)), i, 
44, 


2:4-Carbonylcyclotriazomethene (DIELS 
and BEHNCKE), i, 674. 

2:4-Carbonylcyc/otriazomethene-4- 
acid (DIELs and BEHNCKE), 
i, 674. 

Carbophosphide, and its action on blood- 
serum (CUNEO), i, 100, 229. 

Carbothioanilidomalonic cid, ethyl 
ester, action of hydroxylamine and of 
hydrazine on (WoRRALL), i, 208. 

l-m- -p-Carboxyanilino-2-furyl- 
naphthiminazoles(FiscHER, SEUFERT, 
and Houzr), i, 561. 

1-m-Carboxyanilino-2-0-hydroxyphenyl- 
naphthiminazole (Fischer, SEUFERT, 
and Hossr), i, 561. 

1-Carboxyanilino-2-methylnaphthimin- 
azoles(FischzR,SEUFERT, and HoJER), 
i, 561. 

naphthiminazoles (FIscHER, SEUFERT, 
and HoJeEr), i, 560. 

2-Carboxyanilinoquinoline-4-carboxyli¢ 
acid, and its dimethyl ester (BorH- 
RINGER & SOHNE), i, 1066. , 

2-Carboxyanilinoquinoline-4-carboxyli¢ 
acids (BUEHRINGER & SOHNE), i, 1066. 

8-0-Carboxyanilino-1:2:3-tetrahydro- 
carbazole-9-acetic acid, and its acetyl 
derivative (CLEMo, PeRKIN, and 
Rosinson), i, 1339. 

1-m-Carboxybenzeneazo-8-naphthyl- 
amine (FiscHER, SEUFERT, a0 
Hover), i, 561. 

o-Carboxybenzoylacetic acid, ethyl and 
methyl esters (GABRIEL, KORNFELD, 
and GRUNERT), i, 400. 
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Carboxycamphoracetic acid, reduction 
of esters of (PALFRAY), i, 289. 
6-Carboxydiphenylamine-2’-aminoacetic 
acid (CLEMO, PERKIN, and Rosin- 
son), i, 1339. 
6-Carboxydiphenylamine-2’-o-amino- 
benzoic acid (CLEMO, PERKIN, and 
Rosinson), i, 1339. 
o-Carboxydiphenylarsinic anhydride 
(AESCHLIMANN and McCLELAND), i, 
1358. 
o-Carboxydiphenylarsinous anhydride 
(AESCHLIMANN and McCLELAND), i, 
1358. 
o-Carboxydiphenylchloroarsine (AFSCH- 
LIMANN and McCLELanp), i, 1858. 
B-Carboxyethyl-y-hydroxypropyl- 
methylamine (McELVAIN), i, 985. 
1-Carboxycycloheptane-1-acetic acid, and 
its imide (DickENs, and 
THORPE), i, 1314. 
1-Carboxycycloheptane-1-cyanoacetic 
acid, imide of (DickENs, Horton, 
and THORPE), i, 1314. 
y-0-Carboxycyclohexyl-n-butyric acid 
(HickEL and Gots), i, 1196. 
2-(2’-Carboxy-4’- hydroxyphenylamino)- 
quinoline-4-carboxylic acid (BoEH- 
RINGER & SOHNE), i, 1066. 
8-Carboxyindene-1-glyoxylic acid, and 


its ethyl ester (WISLICENUS and 
HENTRICH), i, 393. 
Carboxyl groups, determination of, 


volumetrically, in amino-acids (HaR- 
RIS), ii, 73. 
Carboxylase, animal (GoTTsCHALK), i, 
920. 
2-Carboxymethylaminobenzoic acid, 5- 
iodo- (BorscHE, WEUSSMANN, and 
FritzscHe), i, 1842. 
5-Carboxy-y-methyl-A¢-octenoic acid, a- 
hydroxy-, and its lactone (STAUDINGER 
and Ruzicka), i, 748. 
1-0-Carboxy-p-nitroanilino-2-phenyl- 
naphthiminazole (FiscHER, SEUFERT, 
and HovEr), i, 560. 
Carboxyphenylarsinie acids, amino-, 
hydroxy-, and nitro- (MASCHMANY), 
i, 1857 
PERKIN, and Roprnson), i, 
8-p-Carboxyphenylbutyric acid (RUPE 
and WIEDERKEHR), i, 1067. 
o-Carboxyphenylchloroarsinous an- 
hydride (AESCHLIMANN and McC.e- 
LAND), i, 1358. 


acid, 2- 
ethyl ester (v. Braun), i, 


nitro-derivatives, and their salts (v. 


Braun), i, 49, 
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3-Carboxyphenylmethylamido-4- 
methylpyrrole-2:5-dicarboxylic acid, 
and its ethyl ester (KisTER, SCHLACK, 
ERFLE, and HEgss), i, 542. 

o-Carboxyphenylmethylarsinic acid 
(AESCHLIMANN and McCLELAND), i, 
1359. 

o-Carboxyphenylmethylarsinous an- 
hydride (AESCHLIMANN and McC 
LAND), i, 1359. 

o-Carboxyphenylmethylchloroarsine 
(AESCHLIMANN and McCLELAND), i, 
1359. 

(BoGERT and NABENHAUER), i, 994, 

2-0-Carboxyphenylquinazoline-4- 
carboxylic acid, and its diammonium 
salt (BoGErT and NABENHAUER), i, 
994, 

3-Carboxyphenyl-4-tolyl disulphide 
(SMILEs and Gipson), i, 275. 

vic,-2-p-Carboxyphenyltriazolephthal- 
onic acid, and its sodium salt © 
(CHARRIER, ODIFREDDI, MANFREDI, 
and Mars), i, 332. 

5-Carboxy-o-tolylarsinic acid, and 3- 
amino-, and 3-nitro- (MASCHMANN), i, 
1357. 

Carbylamines (isonitriles) (PASSERINI), 

i, 751, 1180, 1212, 1319, 1320. 
rotatory power of (RupE), i, 647. 

Carbylamine reaction (WADEWITZ and 
Rassow), ii, 430. 

Carcinoma. See Cancer. 

Carnallite, electrolysis of (FEDOTKEV 
and WoRONIN), ii, 45. 

Carnations, constituents of essence of 
(GLIcHITCH), i, 700. 

Carnisapidin in animal tissues (Bat- 
TELLI and STERN), i, 242; (STERN 
and BATTELLI), i, 248. 

Carnosine in cat’s muscle (HUNTER), i, 
791. 

Carnotite, synthesis of (CANNERI and 
PESTELL!), ii, 865. 

l-trans-Caronic acid, and its methyl 
ester (STAUDINGER and RvzicKA), i, 
510. 

Carotin. See Carrotene. 

Carotinoids, biochemistry of, in animals 
(PALMER), i, 1261. 

Carrageen, coagulation of, by azine and 
thiazine colouring matters (JusTIN- 
MUELLER), i, 567. 

Carrotene (carotin), in insects (PALMER 

and Knicut), i, 792. 
determination of (SCHERTZ), ii, 359. 

Cartilage, ossifying, esterase of (ROBISON 
and SoaMmEs; Kay and Rosison), i, 904. 

Carvacrol, nitrosobenzoate, and its 
additive compound with nitric acid 
(Hrxon), i, 291. 
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Carvomenthone, dibromo-, piperidide 
(WALLACH and WEISSENBORN), i, 
863. 

Carvomenthylsemicarbazide, and _ its 
hydrochloride (PoTH and BalLEy), 
i, 226. 

Casein (paracasein), base-combining 

capacity of (CoHN and BERGGREN), 
ii, 832. 

hydrolysis of (LEAVENWORTH), i, 
1362. 


by trypsin (NorTHROP), i, 805. 
digestion of (Uwatroko ; NoRTHROP), 
i, 1267. 
tryptic digestion of (FRANKEL, GAL- 
LIA, LIEBSTER, and RosEn), i, 677. 
constitution of the amino-acid from 
(ABDERHALDEN and SICKEL), i, 
1101. 
precipitation of, from milk (DEmUTR), 


i, 1134. 
methylated, hydrolysis of (Imar), i, 
920. 


Caseinogen, amide nitrogen of (Luck), 
i, 891. 
determination of tophan in 
(OnsLow), ii, 358, 
Casein-sulphuric acid (HATTANO), i, 677. 
Cassia oil, synthesis of cinnamaldehyde 
from (HILL and Nason), i, 1308. 
Castor bean. See Ricinus. 
Catalase, action of (SANTEssON), i, 1148. 
influence of neutral salts on (SMIRNOV 
and ALIssovA), i, 1265. 
relation of, to autoxidisable substances 
(Rywoscnh), i, 1264. 
in bacteria (KLUYVER), i, 1147. 
and its relation to anrobiosis 
(CaLLow ; McLEop and Gorpovn), 
i, 125. 
in blood (WALLING and SToLanp), i, 
679 ; (IVANITZKY-VASSILENKO and 
Bacu ; Bacu and CHERASKOVA), i, 
1253. 
disappearance of, in blood (StEPPUBN 
and TIMOFEJEWA), i, 782. 
liver (HENNICHS), i, 697. 
influence on Réntgen rays on (MAv- 
BERT, JALOUSTRE, LEMAY, and 
GuILBERT), i, 808. 
of (NAKAMURA), i, 
6 


Catalysis (BRowN and Jounson), i, 319, 
567 ; (Komatsv), i, 531 ; (Komatsu 
and Kumamoto), i, 637 ; (KomMATsU 
and KrraTA), i, 639, 1042 ; (BANERJI 
and Dwar), ii, 466; (Pavir and 
Duar), ii, 486; (DHAR), ii, 746. 

theories of (ADKINS and NIssEn), ii, 
159. 

simplicity of mechanism as a factor in 
(BULLOocK), ii, 242. 
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cota in homogeneous gas reactions 
(Kiss), ii, 170. 
activity of metals in (HENKE and 
Brown), ii, 162. 
with finely-divided metals (Forest1), 
ii, 320. 
promoter action in (BoHNSON and 
RoBeERTsSON), ii, 29. 
contact, report on (BANCROFT), ii, 
100; (TAytor), ii, 668. 
dehydrogenating, organic reactions at 
of (ADKINS and LaziER), i, 
1278. 
heterogeneous (RICHARDSON, KNUTH, 
and Mituican), i, 705; (Gur- 
VITSCH), ii, 101. 
negative (CHRISTIANSEN), ii, 242. 
Catalysts, influence of supports on 
activity of (RosENMUND and 
LANGER), ii, 161. 
metals as (PIccARD and THOMAS), ii, 
100; (HENKE and Brown), ii, 162; 
(ForEstT1), ii, 320. 
Catalytic combustion with palladium- 
copper (Hurst and 
IDEAL), ii, 321. 
dehydration and dehydrogenation by 
zine sulphate (Brus), i, 2. 
dehydrogenation(PrarFrand Bruncr), 
i, 129. 
kinetics of (ZELINSKI and Paviov), 
i, 665. 
with nickel—-copper catalysts(Krra, 
MazvuMg, and Kino), i, 1032. 
dehydration of hydroaromatic alcohols 
(SENDERENS), i, 40. 
hydrogenation (CoNANT and CurTTER), 
ii, 844. 
by electrolytic means (IsH1wara), 
i, 960 
by means of a mixture of ammonium 
chloride and sodium dissolved in 
liquid ammonia (ScHLUBACH and 
MIEDEL), i, 1295. 
with metals (KELBER), ii, 243, 244. 
in presence of nickel salts (V. 
Braun, BAYER, and BLESssIN6), 
i, 545 
of organic compounds with platinum 
oxide (CAROTHERS and ADAMS), 
i, 968, 
of fats (K1TaA and Mazvume), ii, 
100. 
of unsaturated compounds, by 
means of nickel (TANAKA), i, 260. 
of vegetable oils (RICHARDSON, 
Knura, and i, 705. 
hydrolysis of esters (BERGER), i, 486. 
oxidation with platinum black 
(CusmaNno and Cartrint), i, 970. 
(GoaRD and RIDEAL), 1 
60. 


Cataphoresis and adsorption (Vv. DER 
GRINTEN), ii, 664. 

Catechin, constitution of (HAzLETON 

and NIERENSTEIN), i, 1218. 

degradation of (FREUDENBERG, 
ORTHNER, and FIKENTSCHER), i, 
660. 

Catechins, stereoisomeric, and their 
ethers (FREUDENBERG and PuRK- 
MANN), i, 868, 

Catechol. See Pyrocatechol. 

Cathodes of electrolytes, detaching of 

electrons from (GUNTHER-SCHUIZE), 
ii, 665. 

alundum, platinised, in electrolytic 
analysis (FRANCE and Ecker’), ii, 
695. 

antimony, polarisation-overvoltage of 
(SAnp and ii, 152. 

mercury, — of, in electro- 
analysis (PAWECK and WALTHER), 
ii, 562. 

mercury dropping, processes at 
(HryrovskY), ii, 598, 599. 

zinc, hydrogen  overvoltage at 
(WrstTRIP), ii, 666. 

Cathode fall, normal 
ScHULzR), ii, 4438. 

Cats, distribution of calcium in tissues 

of (JUNGMANN and SAMTER), i, 452. 
muscle of. See Muscle. 

Cell or Cells, electrochemical, electro- 

motive force of (KARPEN), ii, 316. 

calibration of (H. C. and FE. W 
PARKER), ii, 304. 

production of current by (Bary), ii, 
239. 

effect of intermediate oxides on short- 
circuiting of (HoLMBOE), ii, 538. 

absorption of carbon dioxide by 
sodium hydroxide in (HoLMBOE), 
ii, 15. 

Daniell, voltages of, with fluid 
chlorides (TAMMANN), ii, 485. 

Grove, reactions during the discharge 
(FiscHER and Kré6nic), ii, 
42. 

hydrogen-calomel, effect of hydrogen 
pressure on the electromotive force 
of (Hainsworth, Row ey, and 
MacInngs), ii, 742. 

oxygen-hydrogen, reactions during 
discharge of (TRAuTZ), ii, 750. 

platinum-rhodamine-B, electromotive 
force of (SuN), ii, 526. 

silver nitrate in methyl alcohol, 
poteutial of (GRaNT and PaxrTInc- 
TON), ii, 150. 

Weston standard, effect of various 
mercurous sulphate preparations on 
the potential of amen and 
ii, 149. 


(GUNTHER- 


INDEX OF SUBJECTS. 


ii. 1107 


Cell or Cells, photoelectric (GENERAL 


Exvectric Co.), ii, 377. 

new (TYKOCINSKI-TYKOCINER and 
Kunz), ii, 586. 

behaviour of silver iodide in (Gar- 
RISON), ii, 401, 

potassium, effect of temperature on 
(IvEs), ii, 444. 


Cell or Cells, physiological, stabilit 
tial 4 


and poten of (EcGERTH), i, 
781. 

disintegration of (Nopon), i, 347; 
(BERtHELOT), i, 348. 

permeability of (Brooks), i, 1262, 
1263. 


staining of, with basic dyes (McCut- 
CHEON and Luckg), i, 790. 

pharmacology of respiration of 
(ELLINGER), i, 892; (Hazama), i, 
1122. 

ageing of (RocASOLANO), ii, 740. 

living, radioactivity of (Nopon), i, 
687. 


Cell membranes, effect of salts on 


(WERTHEIMER), i, 1011. 


Cellal acetate (KARRER, WIDMER, and 


Sravs), i, 713. 


Cellase of takadiastase (NEUBERG and 


RosENTHAL), i, 233. 


Cellobiase (PRINGSHEIM and LEIBOWITZ), 


i, 233. 


Cellodextrin acctate (WELTZIEN, SINGER, 


JENSEN, and REw#), i, 144. 


Celloglucosan, and its tribenzoyl 


derivative (Hzss, WELTZIEN, and 
KuNAD), i, 146. 


Cellulose (Hrss, WELTZIEN and MEss- 


MER), i, 142. 

proposed definition of (KLason), i, 
1289. 

chemistry of (H1sBERT and Timm), i, 
16 


colloid chemistry of (WIsLICENUS and 
GIERISCH), ii, 312. 

Réntgen ray spectrum of (GoNnELL), ii, 
588. 

and its derivatives, fluorescence of 
(LEwIs), i, 374, 501. 

polymerisation of (BARyY), i, 618. 

acetylation of (WELTZIEN, SINGER, 
JENSEN, and Ren), i, 144. 

esterification and mercerisation of 
(Herzoc and LonpseEre), i, 378, 
619. 

action of chloral on (Ross and 
PAYNE), i, 15. 

cuprammonium solutions of (MEssMER 
and JAGLA), i, 142. 

eflect of nitric acid on (TRopscH 
and SCHELLENBERG), i, 619. 

fusion of, with potash (HEUSER and 
HERRMANN), i, 376. 
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Cellulose, hydroxymethylfurfuraldehyde 
from and Scuort), i, 
198. 

comparison of, with lignin (FiscHER 
and Tropscn), i, 148. 
in coal (ScHULzZ and HAMACKOVA), i, 
618. 
formation of coal from (ScHWALBE and 
i, 377, 715 ; (FiscHER), i, 
15. 


differentiation of, in plant tissues 
(Woop), i, 812. 
decomposition of, in soils (WAKSMAN 
and HEUKELEKIAN), i, 928. 
cotton and wood, identity of (HEUSER 
and AIyAR), i, 268. 
adsorption of aluminium hydr- 
oxide from aluminium sulphate 
solutions by (ScHWALBE), i, 
500. 
esparto, constitution of (IRVINE and 
trsT), i, 269. 
wood, manufacture of (Cross and 
ENGELSTAD), i, 1048. 
mannan content of (HEUSER and 
DAMMEL), i, 1171. 
decay of (FIscHER), i, 715. 
determination of lignin § in 
(WENZL), ii, 429. 
determination of pentosans in 
(PowELL and WHITTAKER), ii, 
354. 
Cellulose allyl ether (Tomecko and 
ApAms), i, 15. 
triphenylmethyl ether (HELFERICH 
and KogsTEr), i, 500. 
acetate, acetone-soluble, preparation 
of (Kira, Asami, Kato, and 
HISA), i, 945. 
triacetate (EARL), i, 945. 
acetates, preparation of (CAILLE), i, 


carbonates (HEUSER and SCHNEIDER), 
i, 1171. 
nitrate, gelatinisation of solutions of 
(SzEGVARI), ii, 314. 
action of camphor with (NicHoLs), 
i, 972. 
action of pyridine on (GIANNINI), 
i, 500. 
determination of pentosans in 
(Rassow and Dérr), ii, 790. 
triundecylenate (GAULT and UrBan), 
i, 1047. 
xanthate, viscosity of solutions of 
(Rassow and WADEWITZ), i, 
375. 

Cellulose 4, and its triacetate (WELT- 
ZIEN, SINGER, JENSEN, and RER), 
i, 144; (Hess, WELTzIEN, and 
Kunav), i, 146. 

methylation of (WELTZIEN), i, 146. 
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Cellulose substances, determination of 
the copper number of (GAULT and 
MUKERJ1), ii, 280. 

Celtium in zirconium minerals (E. and 

G. Urparn), ii, 194. 
high-frequency spectrum of (Dav- 
VILLIER), ii, 4. 
See also Hafnium. 

Cementite, free and rlitic (MAURER 
and STABLEIN), ii, 764. 

Cephalo-rachidian fluid, detection of 

ismuth in (FABREGUE and BRESSIER), 
ii, 629. 

Cereals, aleurone cells of (BENNION), i, 

effect of anzsthetics on respiration of 
(SMITH), i, 809. 

determination of methylpentosans in 
(TEsTONI), ii, 790. 

Cerebrosides, methylation of (PRYDE 
and HumpHREys), i, 1005. 

Cerebrospinal fluid, ultrafiltration of 

(EGERER-SEHAM), i, 680. 

influence of phosphate and bicarbonate 
on dissociation of calcium com- 

unds in (BEHRENDT), i, 458. 

cium, magnesium and phosphorus 
in (BARRIO), i, 909. 

sugar in (MoATEs and KExcay), i, 
687; (ALPERS, CAMPBELL, aid 
PRENTIss), i, 1256. 

urea in (POLONOVSKI and AUGUSTE), 
i, 1126. 

uric acid in (LEsnf, Hasarp, and 
LANGLE), i, 783. 

of children, hydrogen-ion concentra- 
tion of (WALTNER), i, 1256. 

of (Pincus and KRAMER), 
i, 117. 

Cerium, mass spectrum of (Aston), ii, 649. 

crystal structure of (ScHUMACHER 
and Lucas), ii, 650. 

and its alloys, adsorption of hydrogen 
by (SIEVERTs and 
EGG), ii, 185. 

of (HARA), i, 245. 

ractionation of the earths of (FER- 
NANDES), ii, 861." 

Cerium alloys, heats of formation of 
(Bittz and PIEPER), ii, 487. 

Cerium compounds, isomorphism of 
thorium compounds with (CurTrica 
and Toccnt), ii, 866. 

Cerium salts, catalytic oxidation with 
(GoarD and RIpDEAL), ii, 160. 

Cerium oxide, cata'ytic action of mixtures 

of thorium oxide and (Sway), ii, 400. 
sulphates, complex (Currica), ii, 112. 
alkali sulphites (Cuttica), ii, 113. 

Cerium determination :— 

determination of (ConaDon and Ray), 
ii, 349. 
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Cerotic acid, and its derivatives (Gras- 

sow), i, 1032. 

Cetyl alcohol (¢riisoamylcarbinol), liquid 

crystals of mixtures of cholesterol and 

(MLopzIEJOWsKI), i, 167. 

—— from Chile (SHANNON), 

ii, 120. 

Chamenerium angustifolium, constitu- 

ents of the leaves and flowers of 

(PURINGER), i, 815. 

Charcoal, adsorption by varieties of 
(YAINIK and Rana), ii, 308. 

adsorption of acetic acid by (PAVLOV), 
ii, 833. 

adsorption of air by (HAYASHI), 
ii, 172. 

adsorption of colouring matters by 
(PANETH and Rapv), ii, 606. 

adsorption of mixed gases by (RICH- 
ARDSON and WoopHowvss), ii, 23. 

adsorption of hydrogen by (Lowry), 
ii, 393. 

sorption of insulin by (MoLONEY and 

INDLAY), ii, 394. 

heat of adsorption of oxygen by 
(BLENCH and GARNER), ii, 537. 

adsorption and determination of 
organic vapours in mixed gases by 
means of (FIsCHER and ZERBE), ii, 
630. 

adsorption and- detoxication by 
(KEESER), i, 460. 

rate of oxidation of various kinds of 
(Lowry and Morean), ii, 397. 

combustion of, in oxygen (MULLER), 
ii, 674. 

hydrolysis of amino-acids in presence 
of (WUNDERLY), ii, 841. 

containing nitrogen, activation of, by 
iron (WARBURG and BREFELD), ii, 
466. 

active (RurF and HoHLFELD), ii, 334. 

sugar, adsorption by (MILLER), ii, 
pond (BARTELL and MULLER), ii, 

34. 


wood, adsorptive capacity of (PHILIP 
and JARMAN), ii, 393. 
adsorption of gases by (LORENZ and 
WIEDBRAUCK), ii, 474. 
Chaulmoogra oil, oils related to (PERKINS 
and Cruz), i, 486. 
antiseptic power of (ScHOBL), i, 690, 
1386. 
toxicity of (READ), i, 1877. 
Chavicine from black pepper (OTT and 
Lipemann), i, 419. 
Chelidonine, constitution of, and its 
derivatives (GADAMER, DIETERLE, 
SricHEL, THEYSsEN, and WINTER- 
FELD), i, 1227. 
alkaloids (GADAMER), i, 


Chemical combination, octet and posi- 
tive-negative theories of (NoyEs), 
ii, 102. 

compounds, molecular structure and 
properties of (KNoRR), ii, 34. 
constitution, determination of, by 
spectroscopy (Lry and ZscHACKE), 
i, 1341. 
and X absorption spectra (STELL- 
ING), ii, 139. 
and rotatory power (RupE), i, 647 ; 
(HUNTER), i, 9383; ii, 645; 
(KENYON and BARNss), i, 984; 
(SrincH and Biswas), i, 1211. 
and rotation of sugars and their 
derivatives (Hupson), i, 371, 872. 
and heat of combustion (KIRCHHOF), 
ii, 240. 
and crystal structure of organic 
compounds (Knaae6s), i, 1050. 
and colour (CrossLEY and REsEN- 
VELT), i, 577; (Morr), i, 1076; 
ii, 641 ; (KEHRMANN), i, 1826. 
and odour (MULLER), i, 1280. 
relation between surface tension, 
density, and (SUGDEN), ii, 662. 
relation between taste and (Ricco- 
MANN), i, 667. 
reactions, physical theory of (Lasa- 
REFF), ii, 320. 
mechanism of (Jos), ii, 159. 
bimolecular, theory of (HINSHEL- 
woop and HucueEs), ii, 749. 
unimolecular, velocity constants of 
(Prins), ii, 99; (THomsoN), ii, 
222. 


consecutive unimolecular, kinetics 
of (THIERSCH), ii, 666. 
fumes from (REmy), ii, 678. 
reactivity (Taytor and LEwiIs), ii, 
580. 
theory of (Rick), ii, 98. 
Cherry tree gum, digestion of (Vos- 
KRESSENSKI), i, 692. 
Chestnut seeds, saponin from (VAN DER 
HAAR), i, 128. 

Chickens, occurrence of lactase in the 
alimentary tract of (HAMILTON and 
MITCHELL), i, 908. 

utilisation of lactose by (HAMILTON 
and CARD), i, 908. 
Children, excretion of amino-acids by 
(v. and GorBEL), i, 794. 
newborn, absorption of sugar by 
(FLoop), i, 1255. 
See also Infants. 
Chimy] alcohol (Toyama), i, 604. 
Chloral hydrate, detection of, colori- 
metrically (Ross), ii, 352. 

Chloramine-yellow. See Columbia- 

yellow. 

Chlorides. See under Chlorine. 
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Chlorination (GAULT and GUILLEMET), 
i, 256 
Chlorine, atomic weight of (ZinTL and 
MEUWSEN), ii, 608. 
ratio of the combining weights of 
silver and (LoRENz and BeEre- 
HEIMER), ii, 679. 
ultra-violet line spectrum of (AN- 
GERER), ii, 133. 
photochemistry of (WrIcERT and 
KELLERMANN), ii, 8. 
lumiuous discharge in (Noyes), ii, 
585. 
isotopes of (HARKINS and LiccET?), 
ii, 142. 
attempts to separate isotopes of (VAN- 
ZETTI), ii, 404, 
separation of isotopes of, by adsorption 
on charcoal (SAMESHIMA, AIHARA, 
and SHirRAl), ii, 164. 
liquid, vapour pressure of (TRAUTZ 
and GERWIG), ii, 671. 
solubility of halides in (BrLTz and 
MEINECKE), ii, 165. 
combivation of hydrogen with 
(MARSHALL and TayLor), ii, 108. 
photochemical combination of hydro- 
gen and (BERTHOUD), ii, 326. 
action of, and its dioxide on wood 
(HEvusER and Mertav),ii, 128. 
of, in blood (CsAx1), i, 
Chlorine hydrate, constitution of (Bov- 
ZAT and ii, 1038. 
monoxide, thermal decomposition of 
and Hucugs), ii, 
49. 
Hydrochloric acid, infra-red ab- 
spectra of (CoLBy), ii, 
8 


electrical conductivity of, in methyl 
alcohol and water (GOLDSCHMIDT 
and DARLL), ii, 235, 

influence of gelatin on the transport 
numbers of (FRANCE and Moran), 
ii, 148. 

vapour pressures of, over its 
aqueous solutions (Dosson and 

ASsON ; DUNN and RIDEAL), ii, 

306. 

solid vapour pressure of (KARWAT), 
ii, 822. 

adsorption of, by zirconium oxide 
gels (WEDEKIND and WILKR), ii, 
594. 


erystal structure of (Srmon and v. 
Simson), ii, 229. 

equilibrium in the system, calcium 
oxalate, and (CARRIERE and 
AvumERAS), i, 187. 

purification of, from arsenic (BEAL 
and Sparks), ii, 405. 
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acid, 
¥ methyl alcohol 
BUTLER), i, 603. 
reaction between nitrides and 
(MONTEMARTINI and Losana), 
ii, 764. 

Chlorides, effect of phosphoric acid on 
excretion of (ROCKEMANN), i, 
1135. 

determination of, electrometrically 
(MULizR Barxvs), ii, 777. 
determination of, volumetrically 
(Ko.THOFF), ii, 420. 
determination of, in presence of 
colloids (VAN DER Bure and 
KoppgJan), ii, 271, 347 ; (Kour- 
HOFF and TomiceK ; Ligsert), 
determination of, in bleaching 
powder (NAKAMURA), ii, 122. 
determination of, in plant-tissue 
fluids, modified Volhard method 
for (LAWRENCE and Harris), ii, 
624. 
determination of, in blood, colori- 
metrically (DuPpRAy), ii, 271. 
determination of, in blood and 
tissues (VAN SLYKE and SEnD- 
ROY), ii, 271. 

Hypochlorites, electrolysis of solu- 
tions of (ForRSTER, JENSEN, and 
TENNE), ii, 749. 

determination of, volumetrically 
and ScHuMMER), ii, 624. 

Perchloric acid, activity coefficient of, 
in aqueous solution (ScHUH- 
MANN), ii, 153. =. 

adsorption of, by zirconium oxide 
gels (WEDEKIND and WILKE), ii, 
594, 

Perchlorates, determination of, micro- 
chemically (PAMFILOV and JoFI- 
Nov), ii. 697. 

Chlorine detection and determination:— 
detection of, in presence of bromine 
and iodine (KuNFT), ii, 562. 
determination of, alkalimetrically, in 
solution (Rupp), ii, 562. 
determination of, in organic com- 
pounds and Hezs- 
LinGA). ii, 55; ii, 419. 
Chlorine electrode. See Electrodes. 
Chlorine index (Prurro ‘and Cvrzi0), 

ii, 74. 

Chlorites. aluminous (OrczEz), ii, 621. 
Chloro-allylaminediethylenediamine 
cobalti-salts (MrisENHEIMER 
KIpERLEIN), i, 1036. 
Chloroanilinediethylenediamine cobalti- 
salts (MEISENHEIMER and KIDERLEIN) 


action of, on 
(CARTER and 


and 


i, 1036. 


| 


Chloroaquodiethylenediamine  cobalti- 
chloride (MEISENHEIMER and KIDER- 
LEIN), i, 1037. 

Chlorobenzylaminediethylenediamine 
cobaltichloride (MEISENHEIMER and 
KIDERLEIN), i, 1036. 

Chloro-ethylaminediethylenediamine 
cobalti-salts (MEISENHEIMER and 
KIDERLEIN), i, 1036. 

Chloroform, temperature coefficient of 
the formation of, from trichloro- 
acetic acid (BANERJ!), ii, 601. 

chlorination of (GAULT and TRUF- 
FAULT), i, 1278. 

autoxidation of (CLOVER), i, 131. 

— with (RigLER and RINGEL), 
i, 797. 

poisoning. See under Poisoning. 

detection of, colorimetrically (Ross), 
ii, 352. 

detection of aldehydes in (IsnaRrp), ii, 
633. 

Chlorohydroxyodiethylenediamine 
cobaltichloride (MEISENHEIMER and 
KIDERLEIN), i, 1036. 

Chloroiridiates. See under Iridium. 

Chlorometry, as a substitute for iodo- 
— (JELLINEK and KRestev), ii, 

81. 

Chloro-oximino-compounds, formation of 
(SKINNER), i, 626. 

Chloropentammineplatinic salts. 
under Platinum. 

Chloro-perbromides, equilibria of (DAN- 
CASTER), ii, 847. 

Chlorophoenicite, from Franklin Furnace, 
Jersey (FosHaG and Gacz), ii, 

Chlorophyll derivatives, violet absorption 
spectra of (MARCHLEWSKI and 
Moroz), i, 1006. 

decom position of extracts of (MAILHE), 
i, 1091. 

transformations of, in the animal 

_ organism (MARCHLEwskI), i, 1010. 

iron-containing derivative of (MatTy- 
SIAK), i, 1092. 

Chloropicrin, action of light on solutions 
of organic compounds in (PruTTI 
and i, 1028 ; 
1, 1162. 

action of, on phenol (BERLINGOZzI 
and Bapoxato), i, 725. 

acid, analysisof(Mayr), 
ii, 625. 

Chloro-p-toluidinediethylenediamine 


See 


cobalti-salts (MEISENHEIMER and 
KIDERLEIN), i, 1086. 

Chlorotungstic acid. See under 
Tungsten. 


“Chloroxalmethylin,” constitution of 
(BALABAN an 


Pyman), i, 1111. 
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Choladienic acid, dihydroxy-, prepar- 
ation of (RIEDEL), i, 180. 

Cholanic acid, esters of (WINDAUS and 
Bourg), i, 48. 

Cholanic acid, chlorohydroxy-, methyl 
ester, and chlorodihydroxy- (PASCUAL 
Vita), i, 47. 

Cholehematin 
1010. 

Cholenic acid, dihydroxy- (PAscvaL 
Via), i, 47. 

Cholesterol, effect of the spleen on 

formation of (ABELOUS and SouLA), 
i, 1013. 

synthesis of, in the body (BEUMER 
and LEHMANN), i, 787. 

liquid crystals of mixtures of cetyl 
alcohol and (MLopzIEJOWSKI), i, 
167. 

action of, on enzymes (HAGIHARA), i, 
107 


(MARCHLEWSKI), i, 


distribution of, in blood (IWATSURU), 
i, 1126. 

in blood in kidney disease (STASIEK), 
i, 440. 

in duodenal contents (Hertz and 
Kaun), i, 114. 

content of, in human milk (Fox and 
GARDNER), i, 590. 

determination of, in blood (Maas), ii, 
859 ; (LEIBoFF), ii, 708. 

determination of, colorimetrically, in 
blood-serum (KRASTELEVSKY), ii, 
127. 

determination of, in the duodenum 
(McCLturz and Mortimer), ii, 
432. 

Cholie acid, acylation of (BorscHE), i, 

1202 


benzyl ester (GEHE & Co. and 
i, 1071. 
additive compounds of (BOEHRINGER 
Soun), i, 1071. 
Choline as a precursor of guanidine 
(SHARPE), 1, 586. 
balance of, in menstruation (SIEBURG 
and PaTzscHKE), i, 689. 
Cholines (KARRER, HORLACHER, 
LocHer, and GIESLER), i, 168. 
Chollepidanic acid, and its methy] esters 
(WIELAND, FLASCHENTRAGER, and 
REWOLLE), i, 857. 
Chondroclupein (TAKAHATA), i, 1006. 
Chondroitinsulphuric acid in serum 
(DREsEL), i, 1123. 


Chondroproteins (TAKAHATA), i, 
1006. 
Chondrosamine hydrochlorides, iso- 


meric (LEVENE), i, 19. 

Chondrus crispus, reactions of (JUSTIN- 
MUELLER), i, 1154. 

Chromans. See Benzopyrans. 
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Chromanone, synthesis of, and its 
sodium salts and derivatives, and 
8-bromo- (MAYER and VAN 
ZurrPnen), i, 410, 524; (ARNDT 
and KALLNER; PFEIFFER 
and SCHULTZE), i, 411. 

and its derivatives (PowELL), i, 287. 

Chromanones, formation of, from 
phenols (v. AUwERs and MEISSNER), 
1, 1219. 

Chromates. See under Chromium. 

Chrome brown P.A. See Benzeneazo- 

pyrogallol, p-nitro-. 

Chromium, preparation of, pure (RoHN), 
ii, 617, 

preparation of, by electrolysis 
(SicRisT, WINKLER, and WANT2), 
ii, 864. 

absorption spectrum of the vapour of 
(GrEsLER and GrorriAn), ii, 287. 

arc spectrum of (GIESELER), ii, 285. 

K-radiation from (UNNEWEHR), ii, 187. 

potential of (Bouman), ii, 150. 

Chromium alloys, electrolytic magnetis- 

ation of (SAFRANEK), ii, 189. 

with copper and nickel (S1zpscHLac), 
ii, 190. 

with gold (VoceL and TRILLING), ii, 
54 


with molybdenum and copper (SIED- 
SCHLAG), ii, 190. 
with nickel, magnetisation of (SAFRA- 
NEK), ii, 294, 342. 
Chromium bases (chromiwmammines) 
(Kine), i, 1060. 
bromoiridiates of (BENRATH, BUcHER, 
WoLBER, and ZEvuTZzIvs), ii, 559. 
Chromium salts, complex formation in 
(GUSTAVSON), ii, 687. 
Chromium carbides (RuFr), ii, 51. 
chloride, magnetic permeability of 
(BREIT and ONNEs), ii, 294. 
hydroxide, ageing of (FrickE and 
WEVER), ii, 616. 
and its solubility in alkali 
hydroxides (FrickE and WIND- 
HAUSEN), ii, 191. 
coagulation of (SEN and Dar), ii, 
733. 
precipitation of, in presence of 
glycero) and of tartaric acid 
(Hakomonr!), ii, 206. 
sesquiexide (chromic omwide), crystal 
structures of (DAvEy), ii, 861. 
colloidal (WINTGEN and 
THAL), ii, 534. 
sols, reciprocal precipitation of 
elatin and (WINTGEN and 
OWENTHAL), li, 739. 
precipitation of gold sols by 
(WINTGEN and L6weNTHAL), 
ii, 739. 


Chromium, sesguioxide (chromic oxide), 


methods of dissolving (Saza- 
LITSCHKA and BuLL), ii, 687. 
dioxide (RIDLEY), ii, 618. 
Chromic acid, electrolysis of (Liz- 
BREECH), ii, 538. 
reaction of hypophosphorous acid 
with (MITCHELL), ii, 332. 
determination of, electrometrically 
(Britton), ii, 704. 

Chromaies, electrolysis of (Lorrer- 
MOSER and WALDE), ii, 688. 
viscosities of solutions of (Simoy), 

ii, 455. 
stability of, at high temperatures 
(Nayar and Watson), ii, 492. 
reactions of, at high temperatures 
(Nayar, Watson, and Suvup- 
BOROUGH), ii, 552. 
oxidation of acetic acid by (S1moy), 
ii, 567. 
complex (WEINLAND and STAELIN), 
ii, 618. 
determination of, bromometrically 
(MaNcHOT and OBERHAUSER), 
ii, 274. 
Fluorochromates, complex (WEIN- 
LAND and STAELIN), ii, 618. 
Chromites (FrickE and WINDHAU- 
SEN), ii, 191. 
Chromisulphuric acid, action of, on 
decomposition of hydrogen peroxide 
(Po1zAT), ii, 192. 


Chromium organic compounds :— 


complex, with amines (MEISEN- 
HEIMER), i, 1035, 

lakes of azo-colouring matters (Mor- 
GAN gnd Samira), i, 1359. 

double salts of, with chlorides of 
organic bases (OLsson), i, 1299. 

tetraphenyl hydroxide, and its salts 
(Hern and ScHWARTZKOPFF), i, 
437. 

tolyl compounds (HEIN and 
i, 889. 

Chromiumtri-p-tolylehromitetetra- 
cyanatodiammine (Hein and 
SPAETE), i, 889. 


Chromium detection and determit- 


ation :— 
detection of, in presence of man- 
ganese (CHABORSKI), ii, 278. 
determination of (Conepon and GuR- 
LEY), ii, 205 ; (Briton), ii, 351. 


Chromone. See 1:4-Benzopyrone, 3 


hydroxy-. 


Chromophores, functions of 


Lovurit, ZIMMERMANN, and _ TEN 
BoxkEL Hvinink), i, 654, 1325; 
(Li¥rscH1Tz), i, 1325. 


Chromoproteins (STEUDEL and PzIsER); 


i, 1006. 


( 
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Chrysanthemum cinerariefolium, insecti- 
cidal principle from (YAMAMOTO and 
Sunt), i, 1151. 

Chrysanthemumearboxylic acid (SrauD- 
INGER and RuzicKA), i, 700. 

Chrysanthemumearboxylic acids, con- 
stitution of (STAUDINGER and Kkv- 
zicKA), i, 510. 

Chrysanthemumdicarboxylic acid 
(STAUDINGER and RvzicKA), i, 
700. 

Chrysanthemumic acid, synthesis of 
(STAUDINGER, MUNTWYLER, 
zicKA, and SErBr), i, 730. 

Chrysin, reduction of, and its hydrol 
(PiccARD and OPPENHEIM), i, 198. 
Chrysocoll, radioactive, from the Bena 
de Padru mine (PuxEppo and Manca), 

ii, 494. 

Chrysoidine. See 4-Benzeneazo-1:3-di- 
aminobenzene. 

Chymosin, action of, on milk proteins 
(ZAYKowsky), i, 806. 

Ciba-red B, constitution of (PosNER and 
KEMPER), i, 1238. 

Cimolite, from Bilin (DirrLerR and 
Hrsscw), ii, 415. 

Cinchona extract, determination of the 
alkaloids in (RECORDATI), ii, 211. 

Cinchoninie acid, 2:3-dihydroxy-, ethyl 
ester and its derivatives (WISLICENUS 
and BuBEck), i, 419. 

Cineole, determination of, in vegetable 
oils (WALKER), ii, 131. 

Cinnabar, action of light on (Cropp), ii, 
614. 

Cinnamaldehyde, reduction of (PAULy, 

Scumipt, and i, 1189. 
compound of amylene and, and its 
derivatives (ALUJEVICH), i, 182. 
p-nitrophenylmethylhydrazone (Crusa 
and RASTELLI), i, 578. 
4:6-dinitro-m-tolylhydrazone (G1vA), 
i, 339. 

Cinnamaldoximes, 0-, m-, and p-nitro-, 
and their derivatives (BRADY and 
Grayson), i, 1076. 

Cinnamalphenylnitrone, reactions of 
(BicIAvi and Markt), i, 518. 

Cinnamamide, a-cyano-3:4-dihydroxy-, 
and a-cyano-3:4:5-trihydroxy-, acetyl 
(RosENMUND and BoEHM), 
1, 734 

Cinnamanilide, acetyl derivative (Bicr- 
AVI and Marri), i, 519. 

Cinnamie acid, action of hydroxylamine 
on, and its homologues (PosNER and 
i, 963. 

amic acid, a-cyano-3:4-di- and 
3:4:5-tri-hydroxy-, and their deriv- 
(RosENMUND and BorHm), 


SUBJECTS. 


ii. 1113 


Cinnamic acid, synthesis 
of (ASAHINA and Matsuzaki), i, 
1316. 

3:4:5-trihydroxy-, and its derivatives 
(RosENMUND and Boru), i, 733. 
m-nitro-, azide of (CurRTIUsS and 
KENNGOTT), i, 578. 
hydrazides and derivatives of 
and BLEICHER), i, 
577. 
dithio-, and its salts (BRUNI and 
LEv1), i, 964. 

Cinnamic acids, antiseptic action of, and 
their salts (WATERMAN and KvIPER), 
i, 912. 

1-Cinnamoyl-4-ethoxynaphthalene, and 
o-chloro- (DinrHEy and Lipps), i, 
175. 

2-Cinnamoylindazoles, and o-nitro- (v. 
AuUWERs and ALLARDT), i, 879. 

2-Cinnamoyl-3-methoxynaphthalene, 
and o-chloro- (DILTHEY and Lipps), 
i, 175. 

Cinnamyl alcohol, synthesis of, and its 

p-nitrobenzoate (H1Lt and Nason), 
i, 1308. 
acetate and p-nitrobenzoate of (HEss 
and WustTRow), i, 860. 
phenylurethane (Pauty, ScHMIDT, 
and i, 1189. 

Cinnamylaminoindene hydrochloride, 
and its acetyl derivative (WISLICENUS, 
HeENTRICH, and PFEILSTICKER), i, 
395. 

Cinnamylglycollonitrile, o-nitro- (HEL- 
LER and Ji‘rGens), i, 738. 

Cinnamylidene derivatives, addition of 
hydrogen and bromine to (v. AUWERS 
and MULLER), i, 44. 

Cinnamylideneacenaphthenone (DE 
Faz1), i, 1819. 

Cinnamylideneacetic acids, a- and y- 
bromo-, and their methyl esters (v. 
AUWERS and M@LLER), i, 44. 

8-Cinnamylideneindene-3-carboxylic 
acid (WISLICENUsS and Henrricu), i, 
393. 

Cinnamylidenemalonic acid, photo- 
chemical change of (BOWEN, HARTLEY, 
Scott, and Warts), ii, 539. 

Cinnamylidenemalonic acid, y-bromo-, 
methyl] ester(v. AUWERS and MULLER), 
i, 45. 

Cinnamylmethylallylamine (v. BRAUN 
and ENGEL), i, 634. 

Cinnamylmethylamine (v. BRAUN and 
ENGEL), i, 634. 

Cinnamylmethylcrotonylamine (Vv. 
Braun and ENGEL), i, 634. 

hydrochloride (BuRR and GorTNER), 
i, 763, 
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Cinnamy]-2-phenylindolidenemethane 
(Burr and GortNER), i, 763. 

Cinnamylphenylthiosemicarbazide, m- 
nitro- (CurTius and BLEICHER), i, 
577. 

Citral (2 6-dimethyl-A2:6-octadien-8-al ; 
geranial), condensation of, with ketones 
(H1BBERT and i, 262. 

Citric acid, formation of, by fermentation 

(BuTKEwItTscR), i, 126. 
by species of Aspergillus niger 
(WEHMER), i, 1282. 
salts, sparingly soluble (CHATTERJEE 
and Saat ii, 837. 
potassium salt, viscosity, freezing 
point and density of solutions of 
(Fricke and i, 
10381. 
distinction between tartaric acid and 
(STEVENS), ii, 353. 

Citronellaldehyde (citronellal), reduction 
of (RuPE and RinDERKNECHT), i, 709. 

Citronellol, oxidation of (Korz and 

STECHE), i, 703. 
analogues of (v. BRAUN and GossxL), 
i, 482. 

é-Citronellol, synthesis of (VERLEY), i, 
865. 

Citrus medica acida (lime), extraction of 
pectin from (Harpy), i, 811. 

Citrus vulgaris, pectins of (CHARPEN- 
TIER), i, 811. 

Clandestinin (Goris), i, 815. 

Clays (BovupovarD and LEFRANO), ii, 

186. 
composition and properties of 
(JOSEPH and Hancock), ii, 763. 
colloidal nature of (Fopor and 
ScHOENFELD), ii, 156; (OsTWALD 
and PIEKENBROCK), ii, 555. 
colloidal, hydrogen-ion concentration 
of (BRADFIELD), ii, 237. 
chemical nature of (BRADFIELD), 
ii, 616, 
action of ferric hydroxide, manganese 
dioxide, and humus on (UDLUF7), ii, 
533. 

Clouds, cosmic, potassium and sodium in 
(GERASIMOVIC), ii, 335. 

Clove oil, determination of eugenol in 
(Bouma), ii, 356. 

Coagulation and surface tension (AMAR), 

ii, 144. 
of colloids (PAINE and Evans; 
ANDERSON), ii, 531. 
of sols (MUKHERJEE and MAJUMDAR; 
MUKHERJEE and CHAUDHURI; 
BHATNAGAR, MATHUR, and 
SHrRIvasTAva), ii, 395. 
vant nutrient solutions (PRAT), ii, 
39. 
in plants (AMAR), i, 808. 
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Coal, formation of, from cellulose 
(Schwabe and Scuepp), i, 377, 
715 ; (FIscHER), i, 715, 

in (ScHULZand HAMACKOova), 
i, 618. 
constituents of (PEARSON), ii, 
sulphochromic oxidation of (FLOREN- 
TIN), i, 601. 
silver-sulphochromic of 
phate i, 481. 
Coal-tar, low-temperature, composition 
of (ScHttTz, BuscHMANN, and 
WISssENBACB), i, 481. 
solid constituents of (MARoUssoN 
and Picarp), i, 387. 

Cobalt, terrestrial and meteoric, atomic 
weights of (BAXTER and Dorcas), 
ii, 341. 

structure of (CoLLINs), ii, 650. 

absorption spectrum of (v. ANGERER 
and Joos), ii, 641. 

absorption of X-rays by (RICHTMYER 
and WARBURTON), ii, 140, 815. 

films, sputtered, magnetic rotation in 
(INGERSOLL), ii, 441. 

precipitation of, by stannic sulphide 
(AuGER and Op1No7), ii, 278. 

Cobalt alloys with aluminium, heats of 
formation of (BitTz), ii, 491. 

(TAMMANN and Koca), ii, 
490. 

Cobalt bases (cobaltammines), neutral 
and acid salts of (BENRATH and 
ii, 557. 

water of crystallisation of complex 
salts of (BENRATH and KOHLBERG), 
ii, 686. 

bromoiridiates of (BENRATH, BicHER, 
and Zrvutzius), ii, 559. 

double halides of (EpHRarm and 
MosIMANyN), ii, 116. 

Sulphito-cobaltammines 
FELD), ii, 342. 

Cobalt salts, detection of, with di- 
methylglyoxime (Fret and v. Tus- 
TANOWSKA), ii, 504. 

Cobalt bromide and chloride, reduction 

by hydrogen (Crut), ii, 491, 
617. 


chloride, viscosities of solutions con- 
taining mixtures of, with other 
chlorides (YAJNIK and UBEROY), Ii, 
411. 

selenides (MEYER and Bratke), ii, 
551. 

potassium and rubidium sulphates, 
magnetic properties of (JACKSON 
and ONNEs), ii, 90. 

Cobaltous compounds, crystal struc: 
of (Hitt and Howe tt), il, 
817. 


oxidation 


(RIESEN- 
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Cobalt organic compounds :— 

complex, with amines (MEISEN- 
HEIMER), i, 1055. 

compounds with dimethylglyoxime 
(FEIGL and RUBINSTEIN), i, 20. 

Cobalt bases (cobaltammines), complex 
salts of salicylic acid with (MoRGAN 
and SMITH), i, 1859. 

Cobaltic lakes of azo-colouring matters 
(MORGAN and i, 1859. 
Cobalt detection, determination, and 

separation : — 
detection of, with Vogel’s reaction 
(ALLEN and MippLETon), ii, 570. 
detection of, alone, and in presence of 
nickel (PALIT), ii, 426. 
determination of (CoNGDON and 
CHEN), ii, 278, 
determination of, electrometrically, 
with potassium cyanide (MULLER 
and SCHLUTTI«), ii, 704. 
separation of, from copper, nivkel and 
zinc (BERTRAND and MOKRAGNATZ), 
ii, 62. 
Cobaltidi¢riaminopropane chloride (PoPE 
and Mann), i, 1049. 
Cobaltobisdimethylglyoxime halides 
(FEIGL and RUBINSTEIN), i, 20. 
Cocaine, synthesis of (WILLSTATTER, 
WoLFEs, and MADER), i, 70. 
action of Griguard reagents on 
(FRANKEL and GRUBER), i, 72. 
local anesthetic properties of (ScHMITZ 
and LoEVENHART), i, 1378. 
poisoning. See under Poisoning. 
¥-Cocaine, salts of (WILLSTATTER, 
Wo tres, and MADER), i, 71. 
d-j-Cocaine, detection of, microchemic- 
ally (ROSENTHALER), ii, 785. 
d- and J-¥-Cocaines, synthesis of 
(Merck), i, 870. 
Coconut fat, determination of, in mixed 
fats (LEOPOLD and DE Mooy), ii, 210. 
Cod, insulin from (DUDLEY), i, 897. 
Cod-liver oil, unsaturated acids in 
(Tsustmoro and Kimuka), i, 239. 
vitamin content of (STAMMERS), i, 
588 ; (HoLMgs), i, 685. 
vitamin-A in DrumMonp, 
and GRAHAM), i, 587 ; (POULSSON ; 
ZILvA), i, 1888. 
Codeine, additive compound of, with 
(HiNsBERG), i, 
Codeinone, bromo-, reduction of (SPEYER 
and SarRE), i, 1229. 
mono- and di-bromohydroxy-, and their 
aud SARRE), i, 


hydroxy-, hydrazone, and dimethyl- 
ketazine of (SPEYER and SarRs), i, 


ii. 1115 


Codeinone-N-oxidesulphonic 
hydroxy- (SPkyER and Sarre), i, 
1230. 

Codeinonesulphonic acid, hydroxy- 
(SPEYEK and SARRE), i, 12380. 

Coffea arabica (cotfee tree), vernine in 
leaves and berries of (CamManRGo), i, 
598. 

Coffee tree. See Coffea arabica. 

Cohesion pressure (BRANDT), ii, 232. 

Coke, specific heat of (SCHLAPFER and 
DEBRUNNER), ii, 231. 

Colchicine, constitution of (WINDAUS 
and ScHIELE), i, 72; (WINDAvs), 
i, 1089. 

Collargol blockade of the liver, and its 
influence on metabolism (SuGANUMA), 
i, 1370. 

s-Collidine alkiodides, derivatives of 
(SCHNEIDER, GAERTNER, and Jor- 
DAN), i, 552. 

Collidines, and their salts (TscHITscHI- 
BABIN and MoscHkIn), i, 314. 

Collidinedicarboxylic acid, ethyl ester, 
thiocyanate (KAUFMANN, LIEPE, and 
THOMAS), i, 210, 

Collidinium etrachloroiodide (CHAaAT- 
TAWAY and GARTON), i, 271. 

Collisions, exciting and ionising, con- 
servation of momentum in (Joos and 
KULFENKAMPFF), ii, 514. 

Colloids, formation of, by electrolysis 

(PAvLov), ii, 236. 

reversal of the electric charge on 
(MuxKHeErJes and Ray), ii, 313. 

effect of electrolytes on the potentials 
of (Loxzs), ii, 310. 

coagulation of (MUKHERJEE and 
MasumMpAR; MUKHERJEE and 
CHAUDHORI), ii, 395 ; (JANER), ii, 
534. 

adsorption of polonium by (BRENNEN), 
ii, 735. 

chemistry of (ADoLF and Pavty), ii, 
311; (SEMLER, ERLACH, and 
PavLi), ii, 582; and 
Roean), ii, 740. 

reciprocal precipitation of (WINTGEN 
and LOWENTHAL), ii, 535. 

influence of, on velocity of reaction 
(FrnDLAy and Tuomas), ii, 539. 

catalysis of the hydrolysis of proteins 
by (HucounENQ and LOISELEUR), 
i, 1008 

influence of, on enzymes (PINCUSSEN), 
i, 105 ; (HacrHARA), 1, 107, 472. 

in urine and blood (WOHLGEMUTH 
and Koga), i, 795. 

of the first order (v. WEIMARN), ii, 
459. 

hydrophilic, adsorption by (Las. 
NITZKI and Loss), ii, 462. 
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Colloids, hydrophilic, protective proper- 
ties of, and their  elasticit 
(FREUNDLICH and LOEB), ii, 
533. 

swelling of (v. NEERGAARD), ii, 


lyophilic, viscosity of (Hess), ii, 236. 
viscosity and refractivity of 
(ScHooRL), ii, 310. 

protective (GUTBIER), ii, 739. 

of the second order (JABLCZYNSKI, 
FoRDONSKI, FRANKOWSKI, LIsI- 
ECKI, and KLEIN), ii, 27. 

determination of, in soils, by adsorp- 
tion (GILE, MIDDLETON, ROBINSON, 
Fry, and ANDERSON), ii, 796. 


determination of, in urine (GoLD- | 


WASSER), ii, 431. 
Colloidal gels, washing of (BUNGENBURG 
DE JONG), ii, 27. 
micelles, synthesis of (REBIRRE), ii, 
661. 
particles, size of (BuRToN), ii, 459. 
distyibution of (BuRToN and 
CuRRIE), ii, 459. 
large, scattering of light by 
(SHOULEJKIN), ii, 644. 
phenomena, theory of (Evans and 
BIRCUMSHAW), ii, 236. 
solutions (Ross!), ii, 459. 
formation of, by electrical pulveris- 
ation (KRAEMER and SvEDBERG), 
ii, 830. 
specific inductive 
(ERRERA), ii, 810. 
size of molecules in (pu Novy), ii, 
390. 
— tension of (Du Nowy), ii, 
31 


capacity of 


viscosity of (OSTWALD), ii, 660. 
rate of coagulation of (PAINE and 
Evans ; ANDERSON), ii, 531. 
stability of (SEN), ii, 830. 
ultramicroscopy of (SzEGVARI), ii, 
suspensions, protective effect of small 
quantities of electrolytes on (Bov- 
TARIC and PENEAD), ii, 595. 
Colorimeter, for corrosive gases (WHITE 
and ToLMAN), ii, 868. 
dilution, improvements in (STAN- 
FORD), ii, 198. 
modified (HiBBARD), ii, 694. 
Colostrum, action of chymosin on (Zay- 
KOwSskKy), i, 806. 
Colour, theory of (ZINTL and ii, 
806. 


apparatus for determination of 
ii, 247. 

and chemical constitution (CRossLEY 
and Resgnveut), i, 577; (KEHR- 
MANN), i, 1326, 
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Colour and molecular geometry (Morr), 
i, 1076; ii, 641. 

of salts and of their ions (Prccarp 

Colouring matter, 8 4aNSe, from 
8-oxy(1)thionaphthen and naphtha- 
sultamquinone (FRIEDLANDER and 
SANDER), i, 663. 

from naphthasultam 
and isatinanilide (FRIEDLANDER 
and SANDER), i, 663. 

and its leuco-base, from 
oxalic acid and thiodiphenylamine 

(Dutt), i, 671. 
matters, formation of, on 


Colouring 
fabrics (GRooT), i, 1244. 


formule and absorption spectra of 
(KEHRMANN and SANpDoz), i, 215. 

absorption spectra of (HoLMEs), ii, 
138 


spectra - in dyed fabrics (WALEs), 
ii, 217. 

fluorescence of (VAVILOV), ii, 288. 

optically active (BRoDE and ADAMs), 
i, 1242. 

photodynamic, fixation of, in cells 
(MkTZNER), i, 1262. 

effect of multiplication of chromo- 
phores in (SEN and Skt ), i, 336. 

effect of constitution in, on their 
absorption in solutions (HoLMEs), 
ii, 805. 

adsorption of, by crystals (PANETH 

and THIMANN), ii, 612. 
by diamond, charcoal, and artificial 
silk (PANETH and Rapv), ii, 606. 

by textiles (HALLER), ii, 93. 

of high molecular weight, behaviour 
of, in aqueous solution (ZsI«- 
MONDY), ii, 606. 

non-reciprocal permeability of (WER- 
THEIMER), i, 686. 

adsorption of the complement by 
(KLopstock), ii, 833. 

staining of leucocytes 
(HoLLANDE), i, 781. 

action of silver halides on (HAssEL), 
ii, 738. 

action of anti-oxygenisers in increasing 
fastness of, to light (GILLET), ii, 
141. 

fixation of, by cotton (Rueeii and 
FIscHL1), ii, 464. 

chromammine salts of (Krne), i, 1059. 

from acenaphthenequinone (StRCAR 
and GuHA), i, 428. 

of the aurin type (Barnes and 
Driver), i, 638. 

basic, staining of cells with (Mc- 
Curcuron and Lucke), i, 790. 

from carbazole and thiodiphenylamine 
(Dutt), i, 670. 
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Colouring matters, electropic, excretion 
of (KARczAG and Paunz), i, 688. 
of the Orange II type, fixation of, by 
wool (RuGGLI and FIscH1!), ii, 464. 
organic, adsorption of, by silicic acid 
(BERL and PFANNMULLER), ii, 
737. 
as indicators (FAJANS and HassEz), 
ii, 60. 
as anti-ferments (HARVEY), i, 1147. 
vat (KALLE & Co.), i, 1078. 
reduction of, with alkali hypo- 
sulphite (Yor), i, 1350. 
determination of, in the dye bath 
(RuGGLI and FiIscH 1), ii, 636. 
Colouring matters. See also :— 
Alizarin. 
Bilirubin. 
Biliviolin. 
Carrotene. 
Coproporphyrin. 
Hematoporphyrin. 
Hemin, 
Hemoglobin. 
Hemoporphyrin. 
Mangostin. 
Ooporphyrin. 
Columbia-yellow, constitution of (Bo- 
GERT and BERGEIM), i, 1240. 

Combustion of gases at high pressures 
(Bonz, Newitt, and TowNeEnp), 
ii, 398. 

catalytic. See Catalytic combustion. 
Comenic acid, esters and derivatives of 

(YasurTa), i, 537. 
Commutator, improved 

(SPITALSKY), ii, 838. 

Composite, migration of inulin in 
(CoLIN and FRANQUET), i, 353. 

starch and inulin in (DANIEL), i, 477. 
Compounds, changes of volume in form- 
ation of (EPHRAIM), ii, 464. 
with marked conjugation, addition to 
(v. AUwERS and HeEywnaA), i, 8; 
(v. AuwERS and MULLER), i, 44. 
Compressibility of alkali salts 
(SAERENS), li, 334. 

Compton effect (DE Brociie and 
DAUVILLIER), ii, 581; (Dav- 
VILLIER), ii, 645. 

electron emission by the (MEITNER), ii, 
368. 
Condenser for distillation of oils 
(CALDERWOOD), ii, 540. 

Conductors, resistance of, due to 

adsorption films (PALMER), ii, 665. 
concentration of free electrons within 
(WATERMAN), ii, 809. 

Congo-red, behaviour of, in solution 

ii, 656. 
osmotic pressure of salts of (JORPES 
and HELLGREN), ii, 310. 


rotating 
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— resin acids from (ASCHAN), i, 


Coniine, action of ae-dibromopentane 
with (v. Braun and Pout), i, 551. 
Co-ordination and residual affinity 
(MorGAN and Drew), i, 369, 941; 
(MorGAN and Bowen), i, 1079; 
(Morgan and SmirH; Morcan and 
TUNSTALL), i, 1359. 
Co-ordination number of polynuclear 
compounds (REIHLEN), i, 826. 
Copper, atomic weight of (RuER and 
Bove), ii, 761. 
are spectrum of (SHENSTONE), ii, 
(Stmzon and DREBLOW), ii, 
02. 
band spectrum of (FRERICHS), ii, 77 ; 
(BENGTsson), ii, 78. 
— from (UNNEWEHR), ii, 
13 . 
absorption of X-rays by (RICHTMYER 
and WARBURTON), ii, 140. 
potential of (JELLINEK and GorRDON), 
ii, 837. 
density of, and of solid solutions of 
metals in it (NorBuRY), ii, 522. 
heat of adsorption of hydrogen on 
(BEEBE and TAYLOR), ii, 159. 
sols, rate of coagulation of (PAINE 
and Evans), ii, 531. 
catalytic activity of (PALMER and 
CONSTABLE), il, 843. 
— as a catalyst (KOMATSU), i, 
531 


catalytic action of, on acid amides 
(Komatsu and Kurata), i, 689, 
catalysts of nickel and (Kira, 
MazumgE, and Kino), i, 1032. 
promoter action of palladium on 
(Hurst and RipEAt), ii, 321. 
activation of oxygen by (WIELAND, 
WINGLER, and Kav), ii, 35. 
volatility of the oxide of, and 
deposition of the metal on organisms 
(ZELINSKI), ii, 46; (BERTRAND), 
ii, 47. 
resistance of evaporated films of 
(STEINBERG), ii, 857. 
and cuprous sulphide, equilibrium of 
iron and ferrous sulphide with 
(TAMMANN and BoHNER), ii, 554. 
reaction between nitrogen peroxide 
and (ParK and PARTINGTON), ii, 
183, 
in milk (Hess, SupPLEE, and BELLIs), 
i, 121. 
in normal and carcinomatous tissues 
(TAVERNE), i, 123. 
Copper alloys with aluminium, X-ray 
analysis of (OWEN and PREsTON), 
and magnesium (OHTANI), ii, 114. 
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Copper alloys with aluminium and with 
zine, structure of (WESTGREN and 
PHRAGMEN), ii, 146. 

with antimony, electrolytic prepar- 
ation of (MAZZUCCHELLI and 
ToninI), ii, 119. 
and lead (Scuack), ii, 260. 
with cadmium, electro-motive force of 
(ScHREINER and SELJESAETER), ii, 
760. 
with chromium and molybdenum 
(SIEDSCHLAG), ii, 190. 
and nickel (S1IEDscHLAG), ii, 190. 
with iron and lead, and with nickel 
aud lead (GUERTLER and MENZEL), 
ii, 260. 
with nickel, hardness of (SAUERWALD 
and KNEHANS), ii, 189. 
with tin and zinc (TAMMANN and 
HANSEN), ii, 683. 
and with zine, heats of formation of 
(Bitz), ii, 491. 
with zinc, X-ray analysis of (OWEN 
and PrEsTON), ii, 110. 

Copper bases (copperammines), cupric 
cyanide compounds of (BENRATH and 
SCHROEDER), i, 950. 

Copper compounds in eggs of Arbacia 
(GLASER), i, 1141. 

Copper salts, adsorption of dilute solu- 

tions of (CoRRENS), ii, 735. 
precipitation of lactoproteins by 
(VANDEVELDE), i, 230. 
oxydase and peroxydase action of 
(DuBols), i, 696. 

Copper pas (BERTRAND), ii, 47; 
(Monp and HEBERLEIN), ii, 554. 
hydride, band spectrum of (MECKE), 

ii, 3. 
selenides, sulphides, and telluride 
(GARELLI), ii, 47. 

sulphate, validity of Beer’s law for 
(MEcKE and Ley), ii, 656. 

hydrated, heat of dissolution of 
(IsHIKAWA), ii, 20. 

equilibrium of, with water and am- 
monium and potassium sulphates 
(CAVEN and MITCHELL), ii, 683. 

action of acetic anhydride on (RE- 
couRA), i, 827. 

basic (WILLIAMSON), ii, 47. 

Cupric compounds, absorption spectra 
and co-ordination of (FRENCH 
and Lowry), ii, 804. 

salts, complex, reactions of potass- 
ium cyanide with (LANG), ii, 
184. 

chloride, heats of formation and 
solution of double chlorides of 
with potassium rubidium and 
cesium (BouzaAT and COHAUv- 
VENE?), ii, 19, 
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pper :— 

Cuprie chloride. viscosities of solutions 
containing mixtures of, with 
other chlorides (YasNIK and 
Useroy), ii, 411. 

action of, on magnesium organic 
compounds (SAKELLARIOS and 
Kyrimis), i, 381. 
cesium mercuric chloride (WELLS), 
ii, 43. 
hydroxide, instability of (Fow Es), 
ii, 111. 
solubility of (JELLINEK and Gor- 
DON), ii, 837. 
hydroxides and oxides, coefficients 
of magnetisation of (VEIL), ii, 183. 
oxide, effect of heating on (RuER 
and Bone), ii, 761. 
reduction of thin films of (Tam- 
MANN and Marais), ii, 485. 
Cuprous chloride, double salts of, 
with potassium chloride(VALETON 
and FROMEL), ii, 762. 
oxide, photochemical properties of 
(Barron), ii, 292; (GArRRI- 
sON), ii, 339. 
photoelectrically active films of 
(PioncHON and Dé£mora; 
Cotton), ii, 602. 
action of nitrogen peroxide on 
(PARTINGTON), ii, 340. 
determination of, iodometrically, 
in presence of cupric ions 
(BLANCHETIERE), ii, 786. 
selenide, crystal structure and 
density of (Davey), ii, 860. 
sulphate, adsorption of carbon mon- 
oxide by sulphuric acid solutions 
of (DAMIENS), ii, 606. 
sulphide, mobility of ions in solid 
(BRANNER and Kaun), ii, 827. 
Copper detection, determination, and 
separation :— 
and its oxides, analysis of mixtures of 
(NisHipa and ii, 
125. 

detection of (FLEMING), ii, 502. 

detection of, microchemically (RosEN- 
THALER), ii, 785. 

detection and determination of, by 
Schoenbein’s test (H. and R. Im- 
BERT, and PILGRAIN), ii, 203. 

determination of (FieuRy), ii, 425; 
(FLEURY and TAVERNIER), ii, 627. 

determination of, electrolytically, in 
presence of ferric iron (NisHIDA), 
li, 426. 

determination of, gravimetrically 
and RuEInN), ii, 
85. 

determination of, microchemically 
(STREBINGER and PoLak), ii, 876. 
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Copper detection, determination, and 

separation:— 

determination of, microgravimetric- 
ally, as copper benzoinoxime (STRE- 
BINGER), ii, 204. 

determination of, as cuprous iodide 
(WINKLER), ii, 276. 

determination of, with nascent hydro- 
gen sulphide (Dour), ii, 569. 

determination of, with permanganate 
(Cuny), ii, 785. 

determination of, as sulphide (Lxo), 
ii, 873. 

determination of, in alloys with tin 
(ETHERIDGE), ii, 702. 

determination of small quantities of, 
in drinking water, colorimetrically 
(PyRIKI), ii, 702. 

separation of, from platinum metals 
(SWANGER and WIcHERs), ii, 703. 

s paration of silver, bismuth, and, 
electrolytically (Lassrgur, ii, 568. 

separation of, from zinc, nickel, and 
cobalt (BERTRAND and Mokrac- 
NATZ), ii, 62, 

Copper phosphors, phosphorescence of 
(ScHMIDT), ii, 583. 

Coproporphyrin (FiscnzrR and ZER- 
WEER), i, 459 ; (FISCHER and HILGER), 
i, 1130. 

Coreide, pigments in (PALMER aud 
Knicut), i, 793. 

Corpus luteum, constituents of (HART 
and i, 904. 

Corresponding states, law of, applied to 
transition temperature (LORENZ and 
Herz), ii, 520. 

theory of (H@Rz), ii, 454. 

Corrosion, electrolytic theory of (Ban- 

CROFT), ii, 686. 
relation between tarnishing and 
(Evans), ii, 764. 

Corundum, crystalline structure of 

(Maveutn), ii, 340. 
luminescent (TANAKA), ii, 467. 

Corydaline, constitution of (SPATH and 
MosErTI@), i, 74. 

(SpATH and MoszrrTIe), 
i, 76. 

Coryliresinol, and its acetyl derivative 
HERRMANN, 
PERGER, and ZELLNER), i, 814. 

Corylol, and its derivatives (FEINBERG, 
HERRMANN, ROGLSPERGER, and 
ZELLNER), i, 814. 

Coryus avellana, constituents of the 
bark of (FEINBERG, HERRMANN, 
R6GLsPERGER, and ZELLNER), i, 814. 

Cotarnine, constitution of (STEINER), 
i, 1096, 

and its derivatives, reduction of 
(Konpo and Nakazato), i, 979. 
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Cotarnine, hydriodide diiodide (Konpo 
and NAKAZATO), i, 979. 

Cotton, fixation of dyes by (RuGGLI and 

ii, 444. 

determination of nitrogen in (Ripex), 
ii, 348. 

determination of phosphorus in 
(GEAKB), ii, 348. 

Cotton plants, Egyptian and Upland, 
tissue fluids of (HARRIS, LAWRENCE, 
HorrMaAN, LAWRENCE, and VALEN- 
TINE), i, 815. 

Cotton wax, micro-analysis of waxes in 
(FarcHEerR avd HIGGINBOTHAM), ii, 
353. 

Coumaranones, formation of, from 
phenols (v. AUWERS), i, 1219. 

Coumaric acid, bromo-, bromonitro-, 
chloro-, and nitro-derivatives, and 
their esters (Dey and Row), i, 
539. 

Coumarin, 6-amino-, quinoline synthesis 

with (Konpo and U1), i, 87. 
bromo-, bromoamino-, bromonitro-, 
chloro-, iodo-, iodoamino-, iodo- 
nitro-, and nitro-derivatives (Dry 
and Row), i, 539. 
5-chloro- and 3.5-dichloro- (CHEM- 
ISCHE WERKE GRENZACB), i, 1812. 

Coumarins, action of sodium sulphite on 
{Dry and Row), i, 538. 

Coumaronylphenylaminoethane, and its 
hydrochloride (SrozRMER, CHYDE- 
NIus, and Scutnn), i, 410. 

Coumaronylphenylearbinol, and _ its 
phenylurethane (Sro—RMER, CHYDE- 
NIus, and Scutnn), i, 410. 

Coumaroquinoline, and its salts and 
derivatives (Konpo and U1), i, 87. 

Cows, metabolism of, suffering from 
acetonemia (SJOLLEMA and VAN DER 
ZANDE), i, 586. 

Cranberries. effect of eating, on acidity 
of urine (BLATHERWICK and Long), 1, 
121. 

Creatine content of the brain (HARDING 

and i, 902. 

extracts (HAMMETT), i, 
91. 

in frog’s muscle (SCHLOSSMANN), i, 
1255. 

in muscle and urine in tetany (PALLA- 
DIN and GRILICHES), i, 898. 

effect of »hosphorus poisoning on, in 
muscle and urine (PALLADIN and 
KuDRJAWZEWA), i, 910. 

transformation of, into creatinine 
(HAHN and ScHAFER), i, 345. 

diazo-reaction with (REINWEIN), i, 
948 

Creatinine in blood (FoNTEYNE and 
INGLEBRECHT), i, 1253. 
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Creatinine, in muscle extracts (Ham- 

METT), i, 791. 

excretion of, by the kidneys (Canti- 
NIEAUX), i, 688. 

influence of phosphorus poisoning on 
excretion of (PALLADIN and Kupr- 
JAWZEWA), i, 910. 

excretion of, in domestic animals 
(SZENDE), i, 1136. 

in urine of children (LORENZINI), ji, 
1135. 

excretion of, in women (McLAUGHLIN 
and Buunt), i, 459. 

transformation of creatine into (HAHN 
and ScHAFER), i, 345. 

cesium and rubidium picrates (GREEN- 
WALD and Gross), i, 719. 

diazo-reaction with (REINWEIN), i, 
948. 

Jaffé’s reaction for (GREENWALD and 
Gross), ii, 508. 

error due to impure picric acid in 
determination of (NEWwcomsB), ii, 
576. 

o-Cresol, specific heats and heats of 
mixing of mixtures of ethyl alcohol 
and (PERRAKIS), ii, 91. 

m-Cresol, w-trifluoro-, hydrogenation of 

(Swarts), i, 281. 

trinitro-, additive compounds of, and 
their explosion temperatures(DaTra, 
Misra, and BARDHAN), i, 36. 

p-Cresol, amino-, 5-bromo-3-naphthoyl 

derivative (RAIFORD and GREIDER), 
i, 384, 

2:6-diamino-, dihydrochloride and 
derivatives of (FRoMM and EBERT), 
i, 1059. 

5-bromo-3-amino-, -3-chloroamino-, 
and -3-nitroamino- (RAIFORD and 
CouTuRE), i, 1805. 

thio-, behaviour of, in the organism 
(Hitt and Lewis), i, 788. 

o- and p-Cresols, di- and ¢ri-bromo- 
amino-, acetyl and benzoyl derivatives 
(RAIFORD and WooLFOLk), i, 1304. 

o-Cresolbenzein, and dibromo-, and their 
derivatives (MEYER and FuNKE), i, 
1190. 

o-Cresoléetrachlorophthalein, and 
derivatives (ARNOLD), i, 403. 

Cresoldimethoxyphthaleins, and their 
dimethyl ethers (GRAVEs and ADAMs), 
i, 298. 

m-Cresol-4:6-disulphonic acid, barium 
salt (HaworTH and LaPpworts), i, 
848. 

m-Cresolsulphonic acids, and nitro-, and 
theirsalts(HAworTH and LAPworRTH), 
i, 848. 

m-Cresotoylamide (ANscniTz, RIEMAR, 
and Corry), i, 1073. 


its 
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o-Cresotoyl-o-cresotic acid, methyl ester 
(AnscHUTz), i, 1073. 

m-Cresotoyl-m-cresotic acid, and its 
salts and derivatives (ANSCHUTz, 
RiemMAR, and Corry), i, 1073. 

Critical constants of the common gases 

(PICKERING), ii, 231. 
density of salts (LorENz and Herz), 
ii, 755. 
opalescence (ANDANT), ii, 644. 
Crops, of, on acid soils (CONNER), 
1, 
soil investigations with reference to 
rotation of (HASELHOFF and LIEHR; 
HASELHOFF ; HASSELHOFF and 
Havn), i, 819. 
Crotonaldehyde, absorption spectra of 
(Ltruy), ii, 80. 
dimethylacetal (HELFERICH and Hav- 
SEN), i, 711. 

Crotonanilide, a-chloro-8-amino-(BiiLow 
and Kine), i, 1179. 

Crotonic acid, preparation of (DUCHESNE 
and DELEPINE), i, 1281. 

Crotonic acid, B-amino-, ethyl ester, 
action of triphenylmethyl! chloride on 
(Benary and Lorts), i, 1192. 

Crotononitriles (BUELENS), i, 152. 

p-Crotonylanisole, and its dibromide 
(v. AUWERS and MEISSNER), i, 
1220. 

Crotonylidenemalonic acid, ethyl ester 
(v. AUWERS and HeEywna), i, 9. 

2-Crotonylindazoles (v. AUWERS and 
ALLARDT), i, 879. 

—_— alcohol, a-naphthylurethane of 
(Hess and Wustrow), i, 860. 

Crucibles, Gooch, filter mats for 

(SWEENEY and QuAM), ii, 402. 
porcelain, use of, in analysis (Hirri¢ 
and ScHMITz), ii, 561. 
Cryptopyrrolecarboxylic acid, synthesis 
of (FISCHER and WEIss), i, 543. 
aldimine, salts of (FiscHErR and 
ScHUBERT), i, 544. 
Crystals, atomic arrangements and 
‘valency in (BECKENKAMP), ii, 
32 


structure of, and absorption spectra 
(Hitt and Howe 1), ii, 817. 
without the use of X-rays (Huc- 
GINS), ii, 817. 
relation between habit and (YAM 
ADA), ii, 650. 
space lattice structure of (BECKEN- 
KAMP), ii, 720. 
calculation of electrostatic potential 
and energy for space lattices in 
(KoRNFELD), ii, 298. 
examination of space-groups of, by 
Roéntgen rays (AstBuRY and YARD- 
LEY), ii, 720. 
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Crystals, reflection of Réntgen rays by 
(HARTREE), ii, 31; (WALTER), ii, 
84; (CLARK), ii, 299; (CLARK and 
DvuANE), ii, 300. 

effect of canal rays on (FEITKNECHT), 
ii, 815. j 

rotation dispersion of (LONGCHAMBON), 
ii, 512. 

surface energy and form of (YAMADA), 
ii, 298. 

conditions at the boundary surface of 
(BUTLER), ii, 530. 

growth of (TERTSCcH), ii, 588. 

entropy and randomness of (East- 
MAN), ii, 143. 

deformation and strength of (Jorr#, 
KIRPITSCHEWA, and LEwITzky), 
ii, 384. 

etching of hollow metallic (Gross, 
KoreEF, and Mogrs), ii, 383. 

adsorption of colouring matters by 
(PANETH and THIMANN), ii, 612. 

chemical effects with (RINNE and 
Krier), ii, 257; (RINNE and 
MIELKE), ii, 265. 

chemical changes in (TAMMANN), ii, 
25 


radius of the hydrogen atom in 
(AMINOFF), ii, 652. 
hydrated, vapour pressures of (BAXTER 
and CooPEr), ii, 389. 
liquid (McBaty), ii, 299. 
mixed (Grimm), ii, 828. 
structure of (VAN ARKEL), ii, 
618. 
obtained from fused salts or from 
solutions(TAMMANN and 
ii, 175. 
of organic compounds, structure of 
(Kwaces), i, 1050. 
tetragonal, crystal structure of (Hue- 
GINS), ii, 866. 

Crystalline compounds, application of 
Kopp’s law to (BILTz and BrRx), ii, 
489. 

condition, distinction between the 
amorphous and (BéHM and 
SEN), ii, 310. 
Crystalline elements, atomic structure 
of (BECKENKAMP), ii, 32. 
Crystallisation, effect of a magnetic 
field on (Roasio), ii, 90. 
rhythmic (KAaz1), ii, 95 ; (ScHUBERT), 
li, 834, 
Crystallographyand molecular structure 
(SCHLEICHER), ii, 517. 
Cubebin, constitution of (PavLy, 
Scumipt, and BOHME), i, 1189. 
Cucumber, constituents of (YosHIMURA 
and NisuipA), i, 1274. 
¥-Cumenesulphonic acid, and its amide 
(Kouser), i, 954. 
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y-Cumidylthiocarbamide (Dyson and 
GEORGE), i, 1057. 

y-Cumidylthiocarbimide (Dyson and 

GEORGE), i, 1057. 

Cuminaldehyde p-nitrophenylmethyl- 
hydrazone (Crusa and RASsTELLI), i, 
578. 

Cuprene, theory of formation of, from 
acetylene (KAUFMANN and Moun- 
HAUPT), i, 130. 

Cupric salts. See under Copper. 

Cupricitric acid, potassium salt, struc- 
ture of (WARK), i, 1283. 

Cupriglycollic acid, potassium salt, 
structure of (WARK), i, 1288. 

Cuprimalic acid, salts, constitution of 
(Wark), i, 1283. 

Cuprous salts. See under ap 

Curcuma oil. See Turmeric oil. 

Curcumic acid, salts and ethyl ester of 
(Rupe and WIEDERKEHR), i, 1067. 

Curcumone, derivatives of (RuPE and 
WIEDERKEHR), i, 1067. 

Curite, pseudomorph of (VERNADSKI and 
CHAMIE), ii, 621. 

Cusparine, synthesis of (SpATH and 
BRUNNER), i, 1226. 

Cyanamide, electrolysis of aqueous 

solutions of (KAMEYAMA), i, 1174. 

determination of, as dixanthylcarba- 
mide(Fossz, HAGENE, and DusBots), 
ii, 634. 

isoCyanic acid. See under Cyanogen. 

Cyanine colouring matters (MILLS and 
Opams), i, 1237. 

Cyanine compounds, antiseptic action of 
(Brown1inc, CoHEN, ELLINGWoRTH, 
and GULBRANSEN), i, 911. 

Cyan gen, origin of the so-called band 

of (FREUNDLICH and HocHHEIM), 
ii, 711. 
i See Thiocyanogen. 

Cyanogen halides, action of, on phenyl- 
hydrazine (PELLIZZARI), i, 94, 771, 
992. 

Hydrocyanic acid, equilibrium of 
formation and free energy of 
(BADGER), ii, 849. 

effect of oxygen on the formation 
of, by explosion of acetylene and 
nitrogen (GARNER and Savun- 
DERS), i, 1026. 

absorption spectra of (BARKER), 
li, 286. 

vee pressure of (Hara and 

HINOZAKI), i, 152. 

and its potassium salt, influence of 
temperature on oxidation of 
(ELLINGER), i, 892. 

inhibition of autoxidation by 
(ABDERHALDEN and WERTH- 
EIMER), i, 11. 
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Cyanogen :— 

Hydrocyanic acid, activation of papain 
by (WILLSTATTER and GRass- 
MANN), i, 1146. 

complex iron salts, determination 
of cyanogen in (BELLUcCI and 
Ricca), ii, 791. 
lead salt, preparation of (DRucE), 
i, 380. 
mercuric salt, reactions of metals 
with, in liquid ammonia (BERG- 

STROM), i, 949. 

molybdenum and tungsten octa- 
salts, and their decomposition 
light (COLLENBERG), i, 
1054. 


oxidation potential of 
BERG), ii, 526. 
potassium salt, action of, on aro- 
matic mustard oils (REISSERT 
and BRUGGEMANN), i, 846. 
reactions of, with complex cupric 
salts (LANG), ii, 184. 
complex salts of, with co per, 
silver, gold, and _ thallium 
cyanides (Bassett and Cor- 
BET), i, 1053. 
potassium copper salt, leucocyto- 
genic properties of (TROCELLO), 
1, 1376. 
tin salt, preparation of (Druck), 
1, 
detection of, microchemically (-v. 
NEUREITER), ii, 75. 
determination of, colorimetrically 
(Kournorr), ii, 75. 
determination of amygdalin content 
of (Rok), ii, 353. 
es, action of persulphates on 
(BELLucct and Ricca), ii, 672. 
physiological action of (BoDINEs), 
i, 1261. ‘ane 
isoCyanic acid, phenyl! ester, reaction 
of vengente with (GIL- 
MAN and KINNEY), i, 382. 

Cyanogen determination :— 

determination of, in iron cyanides 
(BE.tvcci and Ricca), ii, 791. 

Cyanuric triazide, preparation and deton- 
ating properties of (TAYLOR and 
RINKENBACH), i, 22. 

Cyanuric acid, preparation of, from 
formamide (ScHAUM and SCHNEIDER), 
i, 151. 

Cyclic compounds with bridged rings, 
steric hindrance in (BREDT, THOUET, 
and Scum!tz), i, 643. 

Cyclostoma elegans, extraction of the 
concretion gland and nephridium of 
(Quast), i, 348. 

p-Cymene, sulphonation of (PHILLIPS), 
i, 630. 


(CoLLEN- 
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p-Cymene, derivatives, absorption spectra 
of (Hotmss), i, 576. 
Cymene, 2-amino-, and 2-nitro- (DEMon- 
BREUN and KREMERS), i, 158. 
2-Cymylacetaldehydes, and their semi- 
_ earbazones (CHUIT and i, 736. 
m-Cymylaldehyde, and its semicarb- 
azone (CHUIT and Botte), i, 736. 
Cymylcarbamide (DEMONBREUN 
KREMERS), i, 1002. 
s-Cymylphenylcarbamide (DEMONBREUN 
and KREMERS), i, 1002. 
Cypridina hilgendorfii, 
(Kanpa), i, 1372. 
Cysteine, autoxidation of (ABDERHALDEN 
and WERTHEIMER), i, 11; (Sa- 
KUMA), i, 12; (WaRBURG and 
Sakuma), i, 128. 
determination of (OkuDA), ii, 792. 
Cystine, synthesis of, in the organism 
(MuLpoon, SHIPLE, and SHERWIN), 
i, 787. 
absorption spectrum and ring structure 
of (Warp), i, 272. 
oxidation of, in the organism (LEwIs, 
UppgeraFr, and McGinty), i, 684. 
effect of, on bacterial metabolism and 
wth (GorDON), i, 1015. 
substitution of taurine for, in diet 
(MitTcHELL), i, 685. 
determination of (OkuDA), ii, 793. 
Cystinuria (Loonry, BERGLUND, and 
GRAVEs), i, 121. 
Cytolysins, specific (ZERKOw!Tz), i, 352. 
Cytosine, reduction of, in presence of 
colloidal platinum (Brown and 
JOHNSON), i, 567. 
colour tests for (BAUDISCH), i, 991. 


and 


luciferin of 


Darwinia grandiflora, constituents of oil 
from (PENFOLD), i, 1328. 
stearopten from essential oil of (PEN- 
FOLD and Morrison), i, 757. 
Darwinol acetate (PENFOLD), i, 1328. 
from Rigollo (Nocoa), ii, 
867. 
Datwra, mydriatic alkaloids from species 
of (Osapa), i, 1226. : 
Datura alba, alkaloids of (Osapa), i, 


870. 
Deaminisation (SKINNER), i, 626. 
Decacyclene (DziEwonskI and SvszKo), 
i, 1056. 
1:2:3:4:5:6:7:8:10:13-Decahydrocarb- 
azole, and its picrate (PERKIN and 
Puant), i, 1105. 
Decahydronaphthalene, preparation of 
(WILLSTATTER and i, 628. 
and its derivatives, stereoisomerism of 
i, 31. 
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Decahydronaphthalene, cis- and trans- 
B-chloro- (BokscHE and LANGE), i, 
3 


2. 

Decahydronaphthalenes, stereoisomeric 
(KISENLOHR and POLENSKI), i, 
1291. 

detection of, in low-temperature tar 
(KaFFER), i, 1175. 

Decahydronaphthalene-2-carboxylic 

acid, 1-hydroxy- (HucKEL and Guts), 

i, 1196. 

cis- and trans-Decahydronaphthalene-2- 

carboxylic acids, and their derivatives 
(BorscHE and LANGE), i, 33. 
cis-B-Decahydronaphthalone, and its de- 
rivatives (HUcKEL), i, 32. 
Decahydronaphthylphenol (ScHRAUTH 
and QUASEBARTH), i, 725. 

Decalin. See Decahydronaphthalene. 

Decoic acid from Bauer oil (MARVEL 
aud HAGER), i, 608. 

anilide of (LANGLAIs and Gay), i, 
1153. 
Decomposition, double, without solvents 
(BERGMANN), ii, 178. 
n-Decoylacetone, and its copper salt 
(Morcan and Ho.tmgs), i, 496. 
Dehydracetic acid, preparation of 
(ArnDT and NAcHTWEy), i, 12238. 
isoDehydrocamphoric anhydride (BREDT, 
THOUET, and ScHMI1zZ), i, 644. 
N-Dehydrodiphenyldimethylcarbazide 
(GoLDscHMIDT aud Wo i, 886. 
Dehydrohyodeoxycholic acid, and its 
derivatives (WiNDAUS and BouHNE), 
i, 48. 
Dehydromethyl-d-pimarin (Ruzicka 
and BALAs), i, 1811. 
Dehydro-d-pimarin (Ruzicka and 
Batas), i, 1812. 
Dehydropyrethrolone, and its derivatives 
(STAUDINGER and RuzickKA), i, 5238. 
N-Dehydrotetraphenylcarbazide (GoLp- 
SCHMIDT and WoLF), i, 886. 

Dehydrothiotoluidine. See 1-Pheny]-5- 

methylhenzthiazole, 4’-amino-. 

Dehydrothio-p-toluidinesulphonic acid, 

analysis of (LE® and JoNEs), ii, 798. 
Demethyldihydrodeoxycodeine methy) 
ether, and its salts (SPEYER and 
Sarre), i, 1229. 
Denitrification, chemical factors in 
_ (FowLER and Korwat), i, 1023. 
media (SAcHAROVA), i, 


Density (specific gravity), measurements 
of, at high temperatures (SavER- 
WALD, ALLENDORF, and LANDs- 
CHUTZ), ii. 556. 

and temperature (HERZ), ii, 524. 
relation between surface tension and 
(ANTONOFF), ii, 829. 
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Density (specific gravity), relation be- 
tween surface tension, chemical 
constitution, and (SUGDEN), ii, 662. 

of gases (POLLITZER), ii, 519. 
by the interferometer (Barus), ii, 
385. 
contraction of evacuated bulbs in 
determination of (MoLEs and 
MIRAVALLES), ii, 451. 
of liquids, relation of temperature to 
SASLAWSKY), ii, 452. 
and solids (DAMIENs), ii, 452. 

Deoxybenzoin, acetyl derivative of 
i, 183. 

Deoxybenzoin, cyano-, and its anil 
(Wisticenus, KOKEN, 
EicHrrt, and MARQUARDT), i, 396. 

Deoxycholic acid, preparation of 
(RiEDEL), i, 179. 

and its amide (ScHENCK), i, 179. 

effect of, on cholesterol absorption 
(ScHONBEIMER), i, 1140. 

methyl ester, and its chloroformate 
(PascuaL Vina), i, 47. 

acid (PascuaL VILA), 
i, 47. 

2-Deoxy-l-rhamnose. See 1-Rhamno- 
deose. 

Derris root, constitution of (TAKE!), i, 
478. 

Desiceator, Scheibler’s non-splash ring 
for use with (BRADFORD, ii, 670. 
Desmotropy, keto-enulic (KAUFMANN 

and WoLFF), i, 835. 

Desylamine derivatives, migration of 
groups in (McKEnziz and 
i, 650. 

Developers, reduction of silver by, in 
presence of gelatin (REYCHLER), ii, 
336. 

Dextrin, distinction between glycogen 

and (CALVINO), ii, 707. 

limit” (PRiNGSHEIM and BEISER), 
i, 1142. 

allyl ether (TomEcKo and ADAMs), i, 
14 


Dextrose (d-glucose ; grape sugar) from 
a- and £-glucosides (CoLIN and 
i, 497. 

produced by inversion of sucrose 
(CoLIn and CHAupuN), i, 1286. 

mutarotation of (v. EULER, MyRBACK, 
and RupBeEre), i, 614. 

solubility of, in water (G1uuIs), i, 14. 

solubility of mixtures of sucrose, 
levulose, and (JACKSON and SILs- 
BEE), i, 1168. 

oxidation of (StTiEGLITz), i, 141; 
(Hénie and Trempvs), i, 712. 

action of insulin on oxidation of, by 
iodine (ALLES and WINEGARDEN), 
i, 263. 
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Dextrose, 
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action of guanidine on 
(WITZEMANN), i, 614. 

action of yeast maltase on (PRINGS- 
HEIM and LErBow!IrTz), i, 1169. 

effect of nitric acid on (TRopscH and 
ScHELLENBERG), i, 619. 

interaction of phenylhydrazine and 
(KNEcHT and THompson), i, 264. 

transformation of, in solutions of 
potassium hydroxide (Groot), i, 
836, 

fermentation of, by Fusarium lini 
(ANDERSON and WILLAMAN), i, 126. 

utilisation of, by bacteria (Jorré and 
Conn), i, 1269. 

lactic acid fermentation of, by 
peptone (ACKLIN; Baur), i, 124. 

diffusion of, in the organism 
(CHAUFFARD, BropIN, ZIZINE, 
and GRIGAUT), i, 1139. 

oxidation of, in blood (BipINGEn), i, 
113. 

transformation of, in the intestine 
(vAN CREVELD), i, 344. 

formation of y-glucose in solutions of, 
after contact with intestinal mucosa 
(HuME and Denis), i, 784. 

effect of insulin on the behaviour of 
ewe towards (VAN CREVELD and 
vAN Dam), i, 446. 

effect of, on reducing substances in 
urine (WANG and FELSHER), i, 
1373. 

dibromophenylhydrazones (VoTovErK 
and LuKgs), i, 1120. 

n-butyl and m-heptyl mercaptals 
(PoTEL), i, 15. 

detection and determination of, in 
diabetic urine (MOLHANT), ii, 682. 

determination of (FLEURY), ii, 425; 
(SPEHL), ii, 790; (KNECHT and 
HipBert), ii, 875. 

determination of, by oxidation with 
iodine (AUERBACH and_ Bop- 
LANDER), ii, 127. 

determination of, in presence of 
lactose, by means of copper acetate 
(FLEURY and TAVERNIER), ii, 789. 

determination of, in presence of 
sodium trichloroacetate (SrivEn), 
ii, 354. 

determination of, in blood (CrurTo), 
ii, 707. 

Diabetes (glycosuria), effect of exercise 
on (HIMwIcH, LOEBEL, and Barr), 
i, 786. 

treatment of ketosis in (Kann), i, 
586. 

ketosis and respiratory exchange in 
(RIcHARDSON and Lapp), i, 444. 

from ingestion of carbohydrates 
(ScHATT!), i, 236. 
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Diabetes (glycosuria), influence of dex- 
trose in (ConsTAM), i, 246. 
glycolysis in blood in (Torsrot), i, 
895. 


effect of insulin on blood in (CULLEN 
and Jonas), i, 128; (HARTMANN), 
i, 782. 
metabolism of nitrogen with a low 
carbohydrate diet (PETREN), i, 
1258. 
adrenaline, thyroid feeding in (AsHzER 
and TsUKAMOTO), i, 585. 
phloridzin, mechanism of (NAsH and 
BENEDICT), i, 1260. 
effect of insulin on (NasH ; RINGER), 
i, 446. 

Diacetanilide, o-mono- and 2:5-di- 
chloro-, and o-iodo- (RAIFORD, TAFT, 
and LANKELMA), i, 1184. 

Diacetchloralparaldehyde (HELFERICH 
and BEsLER), i, 1165. 

Diacet-8-chlorobutparaldehyde (HEL- 
FERICH and BESLER), i, 1165. 

Diacet-a8-di- and  -aa§-tri-chloro- 
butparaldehydes (HELFeRICH and 
BESLER), i, 1165. 

Diacetoacetyl-4:4’-diaminoazobenzene 
(CHEMISCHE GRIESHEIM- 
ELEKTRON), i, 671. 

toluene (CHEMISCHE FABRIK GRIE- 
SHEIM-ELEKTRON), i, 672. 

Diacetoacety1-4:4’-diaminoazoxy- 
benzene (CHEMISCHE GRIE- 
SHEIM-ELEKTRON), i, 672. 

Diacetoacetyl-4:4’-diaminobenzo- 
phenone (CHEMISCHE FABRIK GRIE- 
SHEIM-ELEKTRON), i, 671. 

Diacetoacety]-4:4’-diamino-3:3’-di- 
chlorodiphenylmethane (CHEMISCHE 
FABRIK GRIESHEIM-ELEKTRON), i, 
672. 

carbamide (CHEMISCHE FABRIK GRIE- 
SHEIM-ELEKTRON), i, 672. 

methane (CHEMISCHE FABRIK GRIE- 
SHEIM-ELEKTRON), i, 672. 

Diacetoacetyldichlorobenzidines 
(CHEMISCHE FABRIK GRIESHEIM- 
ELEKTRON), i, 671. 

Diacetoacetyl-o-dianisidine (CHEMISCHE 
Fasrik GRIESHEIM-ELEKTRON), |, 
671. 

Diacetoacetylnaphthalenediamines 
(CHEMISCHE Fasrik GRIESHEIM- 
ELEEKTRON), i, 671. 

Diacetoacetyl-p- phenylenediamine 
(CHEMISCHE FasRIK GRIESHEIM- 
ELEKTRON), i, 671. 

Diacetoacetyl-o-tolidine  (CHEMISCHE 
FABRIK GRIESHEIM-ELEKTRON), i,671. 
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Diacetonylbarbituric acid (Dox and 
Hovston), i, 430. 
Diacetoxy-1:1’-dianthraquinonyl, and its 
derivatives (HALLER and PERKIN), i, 
301. 
Diacetoxydimercuribenzaldehyde, 2- 
nitro-3-hydroxy- (HENRY and 
SHarp), 1, 740. 
$:5-Diacetoxydimercuri-o-cresol, 4- 
nitro-, germicidal properties of 
(Raiziss and SEVERAC), i, 911. 
3:6’-Diacetoxyhelianthrone, 5-iodo-, 
and its dthydroxy-derivative (HALLER 
and PERKIN), i, 301. 
2:4-Diacetoxy-2’:4’-dihydroxybenzo- 
phenoneimine hydrochloride (SHoE- 
SMITH and HALDANB), i, 292. 
Diacetoxymercuridibenzoy]methane 
(MIDDLETON), i, 292. 
8:5-Diacetoxymercuriphenyltrimethyl- 


ammonium acetate,  4-hydroxy- 
(KHARASCH and CHALKLEY), i, 
778. 


4:6-Diacetoxymercuriresorcinol- 
dimethyl ether (KwaArascH and 
CHALKLEY), i, 778. 

1:4-Diacetoxyphenanthraquinone 
(Brass and STADLER), i, 408. 

Diacetyl p-nitrophenylmethylhydrazone 
(Crusa and RAsTELt), i, 579. 

Diacetylacetone, ¢richloro- (MoRGAN 
and PorTER), i, 1079. 

Diacetylanhydroleucoindigotin (MApE- 
LUNG and HALLER), i, 424. 

hexabromo- (SPIERS), i, 
85 


Diacetylbiscoumarane, and its oxime 
(STOERMER, CHYDENIUS, andScHINN), 
i, 409. 

Diacetyldesmotropoartemisin (Brr- 
TOLO), i, 804. 

Diacetyldi-p-cresotoylimide (ANscHi'Tz, 
INDERHEES, and LijssEM), i, 1073. 

— (PiccARD and ABOUCHY), i, 

3:6(1)-Diacetyldiphenylene oxide, and 
— (Borscue and ScHACKE), 
i, 

Diacetyldisalicyloylimide (ANscCHUTZ 
and RrEPENKROGER), i, 1072. 

Diacetylglyoxime peroxide, dioxime of, 
and its hydrochloride and dibenzoyl 
(Ponzio and RvecER!), i, 


Diacetyldihydroxydihydrobrucinolone-) 
(Levcus, GLADKORN, and HELLRIE- 
GEL), i, 200. 

Di-N-acetylisoindigotin (FRIEDLANDER 
and SANDER), i, 664. 

(HANSEN), i, 
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Diacetyl-leucoindigotins, stereoisomeric 
(MADELUNG), i, 424. 

Diacetyl-leucylglycine (ABDERHALDEN 
and Strx), i, 437. 

ay-Diacetyl-8-methylglutaric acid, 
menthyl esters and their semicarb- 
azones (RUPE and BECHERER), i, 1073. 

Diacetyltartaric acid phenylhydrazine 
salt (CHATTAWAY and ParRkgs), i, 
490. 

Diacetyltartaric anhydride, action of, 
on aromatic amines and hydrazines 
(CHATTAWAY and PARKEs), 1, 489. 

a- and 8-Diacetyltartarophenyl- 
hydrazides (CHATTAWAYand PARKEs), 
i, 490. 

Diacetyltartarophenylhydrazido-acid 
(CHATTAWAY and PArRKEs), i, 490. 

zan, and its derivatives (GOLDSCHMIDT 
and WOLFFHARDT), i, 886. 

Diacylamides (BRUNNER, SEEGER, and 
DitrrRicH), i, 1310. 

Dialanine hydrochloride (ABDERHALDEN 
and SIcKEt), i, 838. 

Diallylhomophthalimide (LUMIERE and 
PERRIN), 1, 1102. 

Dialkyl sulphates, mixed, action of 
magnesium organic compounds on 
(BERT), i, 605. 

p-Dialkylaminoarylphosphinous acids, 
preparation of (CassELLA & Co.), i, 
887 


CC-Dialkylbarbituric acids, unsym- 
metrical (LAYRAUD), i, 92. 
Dialkylethinenylearbinols, preparation 
of (Locquin and WoUSENG), i, 822. 
Diallyleyanamide (VIET), i, 717. 
1:8-Diallylxanthine (SocteTy or CHEM- 
ICAL INDUSTRY IN BASLE), i, 217. 
Dialuryldiazoacetic acid, esters (BILTZ 
and KREMER), i, 567. 
Dialurylglyoxylic acid (Bittz and 
KREMER), i, 568. 
Dialysis (TERADA), ii, 455. 
theory of (A. and H. BETHE and 
TERADA), ii, 835. 
o-Diamines, condensation of, with 
hydroxyquinones (KEHRMANN and 
BuFFaAt), i, 213. 
Di-(p-aminobenzyl)sulphone (WALDRON 
and Rerp), i, 97 
Diamminocobaltobisdimethylglyoxime 
chloride and RUBINSTEIN), 
i, 21. 
Diamond, structure of (MonrR), ii, 588. 
scattering of X-rays by (HEWLETT), 
ii, 816. 
adsorption of colouring matters by 
(PANETH and Rapv), ti, 606. 
transformation of (FRIEDEL and 
RiBAuD), ii, 474. 


| 
| 
| 
i 
| 
| 
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iE 
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E- 
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Diamond, black. See Carbonado. 
microanalysis of (NicLoux and GUIL- 
LEMET), ii, 424, 
Diamond-black P.V., chromic 
cobaltic lakes of (MoRGAN 
SmiTH), i, 1359. 
Di-8-n-amyl ether (VERNIMMEN), i, 825. 
n-Diamylaniline(RADCLIFFE and GRIND- 
LEY), i, 1183. 
Dianhydrodihydrostrophanthidin, and 
its oxime (Jacons and CoLLins), i, 868. 
Dianhydrostrophanthidin, and its de- 
rivatives (JAcoBs and CoLLINs), i, 
868. 
sym-Di-o:0’-anilinodiphenylcarbamide 
&), i, 881. 
2:8-Dianilino-3:7-diphenylphenosafrin- 
ine. Sve Induline-62. 
2:5-Dianilino-1:4-naphthaquinone, 
3-chloro- (FRIES, KOHLER, and ScHtr- 
MANN), i, 526. 
2:5-Dianisidino-1:3:5-thiodiazole, and 
its hydrochloride and beuzoy! deriv- 
ative (FromM, SoFFNER, and FREY), 
i, 94. 
Dianisylacetaldehyde, and 


and 
and 


its semi- 


carbazone (TIFFENEAU and Or&KHOY), 

i, 288. 
aa-Di-p-anisyl-A«-butylene 

and NIETEN), i, 1186. 
(ZIEGLER, BRE- 


(SKRAUP 


MER, THIEL, and THIELMANN), i, 310. 

Dianisylethylene (TIFFENEAU and 
Or&KHOV), i, 283. 

Di-o-anisylh zodithiodicarbonamide 
(FromM, SoFFNER, and Frey), i, 94. 

Dianisylidenedehydrocholic acid 
(Borscue and FRANK), i, 1201. 

Dianthracenedithiin, octahydroxy-, and 
its octabenzoate (BRass and HEIDE), 
i, 415. 

Dianthraquinonylcarbamides, mono- and 
di-amino-, benzoyl derivatives, mono- 
and di-hydroxy-, and mono- and 
di-nitro- (BATTEGAY and BERN- 
HARDT), i, 59. 

Dianthraquinonylsemicarbazides (BAT- 
TEGAY and Dassieny), i, 655. 

Dianthrone, 3:4:5’:6’-tetrahydroxy-, and 
its hexa-acetyl derivative (Goopat.i 
and PERKIN), i, 527. 

Dianthronesulphonic acids, and their 
(BARNETT and i, 

62. 

1:1’-Dianthryl-2:2’-dicarboxylic acid, 
and its derivatives (ScHoLL and 
TANZER), i, 60. 

Diaquodiethylenediamine cobalti- 
chloride (MEISENHEIMER and 
ERLEIN), i, 1037. 

Diaryl compounds, synthesis of (Gom- 
BERG and BACHMANN), i, 1295. 
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Diarsinoadipic acid (FARBENFABRIKEN 
F. BAYER & Co.), i, 153. 

8-Di-p-arsinoanilinoethane, and its 
sodium salt (HAMILTON), i, 109. 

Diastase, action of light on (PincussEN 

and RENzO), i, 468; (PrN- 
CUSSEN), i, 469. 
animal and plant, differentiation of 
(Koga), i, 107. 
malt, of (Fricke and Kaya), 
i, 470. 
purification of (FRIcKE and Kasa), 
i, 469 ; (FRICKE), i, 799. 
of blood (CoHEN), i, 1266. 
of saliva (ScHWARZ and STEIN: 
METZER; Scuwarz and Buvucut- 
MAN), i, 443. 
determination of, colorimetrically, in 
fluids (CoHEN and Dopps), ii, 
636. 

Diastases. action of (H1zuME), i, 798. 

Diazoacetic acid, ethyl ester, inter- 
action of alloxan and (BinTz and 
KREMER), i, 567. 

Diazo-compounds, double salts of lead 
tetrachloride and (SAKELLARIvs), i, 
220. 

Diazonium salts, aliphatic, existence of 
(SKINNER), i, 626. 

Diazonium ¢e¢rachloroiodides and chloro- 
— (CHATTAWAY, GARTON, and 

'ARKES), i, 1355. 

Diazo-salts, action of, on methane- 
sulphonamide (Dutt), i, 1031. 

Diazotriphenylpyrrole (ANGELICO aud 
MOoNFoORTE), i, 203. 

Dibenzhydroxamic acid, potassium salt, 
velocity of rearrangement of (Dov- 
GHERTY and Jongs), i, 853. 

2:5-Dibenzhydrylaniline, 2:5-di-hydr- 
oxy- (BocERT and Nisson), i, 1315. 

2:5-Dibenzhydryldiethylaniline, 2:5-di- 
hydroxy- (BocErT and Nisson), i, 
1315. 

2:5-Dibenzhydryldimethylaniline, 2:5- 
dihydroxy- (BocErrtT and NIsson), 
i, 1315. 

Dibenzildioxime peroxide, di-p-chloro- 
(RvGGEr?), i, 53. 

Dibenzodinaphthanthradiquinones (DE 
DiesBAcH and ScHMIDT), i, 1083. 

Dibenzoylacetylbenzidine (CHEMISCHE 
— GRIESHEIM-ELEKTEON), 1, 
672. 

Dibenzoylacetyl-o-tolidine (CHEMISCHE 
GRIESHEIM-ELEKTRON), 1, 
667. 

1:5-Dibenzoylbenzene-2:2’-dicarboxylic 
acid (DE DrEsBAcCH and CHARDON- 
NENs), i, 1081. 

Dibenzoylbenzildioximes (MEISENHEI- 
MER and LAMPARTER), i, 432. 
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Dibenzoylisobutylpiperazine (ABDER- 
KLARMANN, and ScHwap), i, 
876. 

diene-y-carboxylic acid, ‘y-cyano-, 
methyl] ester (KOHLER and BARRETT‘), 
i, 744. 

azole (Fromm, Sorrner, and Frey), 
i, 94. 

Dibenzoylglyoxime peroxide, dioxime of, 
and its dibenzoyl derivative (Ponzio 
and RuGGER!I), i, 56. 

Dibenzoylhydrazide, metallic derivatives 
of (BENRATR), i, 775. 

Dibenzoylmethane, derivatives of (Du- 
FRAISSE and GILLET), i, 651. 

Di(benzoylmethy!) disulphide (AKTIEN- 
GESELLSCHAFT FUR ANILIN-F ABRIK- 
ATION), i, 977. 

Dibenzoylmethylpiperazine (ABDERHAL- 
DEN and Srrx), i, 437. 

Dibenzoyloxydimethyltriphenyl- 
methanecarboxylamide (MEYER and 
Funk), i, 1190. 

a8-Dibenzoyl-a-phenylethane, a-cyano- 
(KOHLER and ALLEN), i, 856. 

4:6-Dibenzoylisophthalic acid, 2-nitro- 
and CHARDONNENS), i, 
1082. 

ON-Dibenzoyl-a-vinyldiacetonalkamine 
(KrNne), i, 812, 
4:6-Dibenzoyl-m-xylene, 2-nitro- (DE 
DiEsBACK and CHARDONNENS), i,1082. 
Dibenzylacetamide, di-o-nitio-, and its 
— (GABRIEL and WoLTER), i, 
Dibenzylacetic acid, 
(Scumipt), i, 721. 
Dibenzylacetoacetic acid, di-o-nitro-, 
ethyl ester, reduction product of 
(GABRIEL and WoLTER), i, 177. 
Dibenzylacetone, di-o-nitro- (GABRIEL 
and i, 177. 
Dibenzylacetophenone, di-o-nitro- (GAB- 
RIEL and WOLTER), i, 177. 
Dibenzylacetyl chloride, di-o-nitro- 
(GABRIEL and WoLrTEk), i, 177. 

acid, di-o-nitro-, 

7 


a-amino- 


- ester (GABRIEL and WOLTER), 
i, 177. 
Dibenzylamine nitrate (GULEVITSCH, 
SEMENOviTscH, KAPLANSKI, and 
Bronpe), i, 1285. 
Dibenzylammonium _¢e¢rachloroiodide 
(CHaTTaway and Garton), i, 272. 
(Gotpscumipt and NaTHAN), i, 887. 
Dibenzyleamphor, pyroelectricity of 
(Lucas), ii, 224. 
1:1’-Dibenzy]-2:2’-dicoumarane (STOER- 
MER, CHYDENIUS, and ScHINN), i, 410. 
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9:12-Dibenzyldiphensuccindane-9:12- 
diol (BRAND and ScHLAGER), i, 157. 
1:1’-Dibenzyl-4:4’-dipyridinium iodide, 
reduction of (W«1Tz, K6énic, and v. 
WISTINGHAUSEN), i, 425. 
Dibenzylideneacetone. See Distyryl- 
ketone. 
cyclohexan-4-one (WALLACB), i, 756. 
Dibenzylidenedehydrocholic 
(Borscoue and Frank), i, 1201. 
Dibenzylidenedehydrodeoxycholic acid, 
and di-p-chloro- (BorscHE and 
FRANK), i, 1201. 
9:12-Dibenzylidenediphensuccindane 
(BRAND and ScHLAGER), i, 157. 
2:2’-Dibenzylindoxyl, nitroso-derivative 
(MADELUNG and HALLER), i, 424. 
Dibenzylketazine (WILsoN and PicKER- 
ING), i, 716. 
ketone semioxamazone (WILSON 
and PICKERING), i, 716. 
Dibenzyl-leucoindigotins, isomeric 
(MADELUNG and HALLER), i, 424. 
Dibenzylmethylamine, di-o-amino-, and 
di-o-nitro-, and their salts (GABRIEL 
and WoLTER), i, 178. 
Dibenzylmethylaminomethy] disulphide, 
and its hydrochloride (Binz, RATH, 
and WALTER), i, 1160. 
(V. 
AUWERS and WEGENER), i, 536. 
(GOLDSCHMIDT and NaTHAN), i, 887. 
Dibenzylsulphone-acetylene (FROMM 
and LANDMANN), i, 40. 
a8-Dibenzylsulphone-a-benzylthiol- 
ethane (Fromm and LANDMAND), i, 
39. 
Dibenzylsulphone-ethylene (Fromm and 
LANDMANN), i, 40. 
Dibenzylthioldiethylsulphone (FRomM 
and UNG@AR), i, 69. 
2:5-Dibenzylthiol-1-phenyl-1:3:4-tri- 
azole (FRoMM and JoKL), i, 882. 
a8-Dibromo-compounds, action of in- 
organic iodides on (VAN Dutn), i, 702. 
1:4-Di(a-bromo-y-methylvalery])-2:5-di- 
ketopiperazine (ABDERHALDEN and 
KLARMANN), i, 877. 
Dibutenylacetoacetic acid, ethyl ester 
(v. Braun and GossEL), i, 482. 
a-Diisobutoxypropane, y-chloro- (Du- 
LIERK), i, 259. 
Di-n-butyl sulphite (BERT), i, 1030. 
2-Di-n-butylamino-1-hydrindyl, p- 
amino- and p-nitro-benzoates and their 
salts (MARVEL and pu VIGNEAUD), 
i, 1194. 
2-Di-n-butylamino-1-hydroxyhydrind- 
ene (MARVEL and pu VIGNEAUD), i, 
1193. 
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Di-n-butyleyanamide (VIET), i, 717. 
8:4-Dibutyleneaminophenylarsinic acid, 
di-y-hydroxy- (Lewis, CRAMER, BLY, 
and LARSEN), i, 1246. 
Ditsobutylhydantoin (LUMIERE 
PERRIN), i, 1102. 
6:6’-Dibutylindigotin (BATTEGAY and 
HAEFFELY), i, 1177. 
an Dibutyrylheptane, and its disemi- 
carbazone (ASANO), i, 830. 
Dibutyrylmethane, and its copper salt 
(MorGAN and THoMAsoN), i, 495. 
(RupE and Brin), 
i, 753. 
Di(camphorylidenemethy])allylacetic 
acid, ethyl ester (RuPE and Cour- 
VOISIER), i, 193. 
Di(camphorylidenemethyl)-n-butyric 
acid, ethyl ester (RuPE and Cour- 
VOISIER), i, 193. 
Di(camphorylidenemethyl)propionic 
acid, ethyl ester (RUPE and Cour- 
VOISIER), i, 193. 
Di(camphorylidenemethy])succinic acid, 
ethyl ester (RurE and CouRVOISIER), 
i, 193. 
Di(camphorylidenemethyl)-n-valeric 
acid, ethyl ester (RupE and CourR- 
VOISIER), i, 193. 
BA’-Dicarbethoxydiethylmethylamine 
(McExvatn), i, 985. 
s-Di-o-carbethoxyphenylthiocarbamide 
(Dyson and GrorGe), i, 1058. 
oo’-Dicarbomethoxydiphenylchloro- 
arsine (AESCHLIMANN and 
LAND), i, 1359. 
Dicarbomethoxymannitol dicarbonate 
(ALLPREss and HAwortH), i, 943. 
Dicarbomethoxymethyltartaric acid, 
amide and nitrile of (FIiscHER and 
TAUBE), i, 1168. 
Dicarboxyarsenobenzenes, diamino-, and 
| (MASCHMANN), i, 
1357. 
5:5’-Dicarboxy-2:2’-dimethylarseno- 
benzene (MAscHMANN), i, 1357. 
3:3’-Dicarboxydiphenyl disulphoxide 
(SMILEs and GrBson), i, 275. 
oo’-Dicarboxydiphenylarsinic anhydride 
(AESCHLIMANN and McCLELAND), i, 
1359. 
oo’-Dicarboxydiphenylarsinous anhydr- 
ide (AESCHLIMANN and McCLELAND), 
i, 1859. 
acid (BAUER and ApDAms), i, 1248. 
Dicarboxydiphenylsulphone, derivatives 
of (MEYER, ScumiptT, and Grim), 
i, 28. 
y-Dicarboxyl chlorides, reaction of 
sodium salicylate and (KAUFMANN 
and Voss), i, 175. 


and 
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2:5-Dicarboxyphenylarsinic acid 
(MascHMANN), i, 1357. 

Di-(3:4-dichlorobenzoylmethyl) disulph- 
ide (AKTIEN-GESELLSCHAFT FUR 
ANILIN-FABRIKATION), i, 978. 

a-Di-p-cresotide, and its derivatives 
INDERHEES, and Lijssem), 
i, 1073. 

a-Dicresotides (ANSCHUTZ), i, 1072. 

Di-o-cresotoylimide, and its salts and 
derivatives (ANscHiTz, Post, and 
Corty), i, 1073. 

s-Di--cumidylthiocarbamide 
and GEorGE), i, 1057. 

Dicyanines, constitution of (Mints and 
Opams), i, 1237. 

Dicyanodiamide, effect of, on growth of 
plants (McGurnn), i, 1022. 

s-Di-(3:5-dicarbethoxy-4-methyl-2-pyr- 
ryl)ethane (FiscHER and ScHEYER), 
i, 1232. 

aa-Di-(3:5-dicarbethoxy-4-methyl-2- 
pyrrylmethyl)hydrazine (Fiscuer and 
SCHEYER), i, 1232. 

2:8-Di-p-dimethylaminophenylquinox- 
aline-6-arsinic acid (LEWIs, CRAMER, 
and BLy), i, 1246. 

s-Didimethylphenylthiocarbamides 
(Dyson and GErorGE), i, 1057. 

Di-3-(2:5-dimethylpyrryl)methene, and 
its salts (FiscHzER and SMEYKAL), 
i, 545. 

Di-9-88-diphenylvinylxanthyl (Zirc- 
LER, BREMER, THIEL, and THIEL- 
MANN), i, 310. 

Didiphenylylamine, oxidation of (Bi- 
Low), i, 1183. 

Didiphenylylbenzene (GERNGROSS and 
DUNKEL), i, 721. 

Di-p-diphenylylbenzoquinonedi-imine, 
and its picrate (PiccarD and 
Apovcny), 1, 316. 

(PiccARD and ABoucHY), i, 316. 

Didymium, absorption spectra of salts of 

(PuRVIs), ii, 4. 
potassium sulphite (Currica), ii, 
114. 


(Dyson 


Dielectric constants, relation between 
adsorption capacity and (ILJIN), 
ii, 663. 
and molecular volumes (LoRENz and 
Herz), ii, 520. 
of mixtures of alcohols with water 
(Satazar), i, 725. 
of solutions of electrolytes (BLU), 
ii, 824. 
of gases (FRiTTS), ii, 292. 
of liquids (CARMAN), ii, 809. 
of organic liquids at the boiling 
point (Grimm and Patrick), 
86. 
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Dielectric constants and constitution 
of organic liquids (MEYER), ii, 
515. 

of chlorinated paraffins and olefines 
(WALDEN and WERNER), ii, 648. 

Diet, influence of, on teeth and bones 

(ToVERIND), i, 455. 

requirements of, for reproduction 
(Sure), i, 455. 

effect of deficiency of carbohydrates 
in, on growth (OsBoRNE, MENDEL, 
and CANNON), i, 685. 

utilisation of deficient proteins and 
ammonium organic salts in nitro- 
gen requirements of (TERROINE, 
FLEURET, and STRICKER), i, 
1370. 

3:6-Diethoxyacridine (CasseLLa & Co.), 
i, 991 


6:6’-Diethoxybisoxythionaphthen, di- 
acetyl and dibenzoyl derivatives 
(PosnER and WALLIs), i, 1385. 

Diethoxydianthranol,  ¢etrahydroxy-, 
and its tetra-acetyl derivative (Goop- 
ALL and PERKIN), i, 527. 

2:4-Diethoxyphenyl 4-dimethylamino- 
styryl ketone (NAGELI and T'AMBoR), 
i, 534, 

2:3-Di-p-ethoxyphenylquinoxaline-6- 
arsinic acid (Lewis, CRAMER, and 
Buy), i, 1245. 

butene (SCHEIBLER and EMDEN), i, 
43. 

Diethoxytrimethylenedibenzospiropyran 
(Ripeway and Rosinsovn), i, 308. 

Diethyl sulphate, dichloro- (CHEMISCHE 

wy VORM. WEILER-TER MEER), 
i, 184. 
sulphide, compounds of palladium 
halides and (TscHUGAEV and 
Ivanov), i, 704. 

BB-dihydroxy-, derivatives of 
(FromMM and UNGAR), i, 68. 
Diethylalloxantin and SEDLAT- 

SCHEK), i, 431. 
w-Diethylaminoacetophenone (MARVEL 
and pu VIGNEAUD), i, 1194. 

Diethylaminobutylacetoacetic acid, 
ethyl ester, boiling point of (FARB- 
WERKE VORM. MEISTER, Lucius, & 
Brtnrne), i, 151. 

a-Diethylaminoethylacetoacetic acid, 
ethyl ester, boiling point of (Fars- 
WERKE VORM. MeisTER, Lucius, & 
Brinine), i, 151. 

8-Diethylaminoethylaniline (CLEMo and 
PERKIN), i, 1344, 

Diethylaminoethyleamphor, and __ its 

hydrochloride (FARBWERKE VORM. 


MEIstER, Lucivs, & Brtnrne), i, 
1084. 
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Diethylaminoethylearbamic acid, men- 
thyl ester (SOCIETY OF CHEMICAL 
INDUSTRY IN BASLE), i, 194. 
2-Diethylamino-l-hydrindyl, p-amino- 
and p-nitro-benzoatesand their hydro- 
chlorides(MARVELandpDU VIGNEAUD), 
i, 11938. 
2-Diethylamino-1-hydroxyhydrindene, 
and its hydrochloride (MARVEL and 
pu VIGNEAUD), i, 1193. 
Diethylaminoterephthalic acid, methyl 
ester (BoGERT and Nisson), i, 1813. 
Diethylaminothiolbenzene (LECHER and 
HOLSCHNEIDER), i, 728, 


a-Diethylaminovaleronitrile (Bruy- 
LANTS), i, 985. 
Diethylammonium tetrachloroiodide 


(CHATTAWAY and GArTon), i, 271. 
Diethylaniline, d-x-bromocamphor- 
sulphonate (MEISENHEIMER, ANGER- 
MANN, Finn, and VIEWEe), i, 1800. 
Diethylarsine, and its mercuroso- 
chloride, and iodo- (WIGREN), i, 888. 
Diethylarsinic acid, salts of (WIGREN), 
i, 888. 


1:3-Diethylbarbituric acid, 5-bromo- 
5-nitro-, 5-chloro-5-nitro-, 5-nitro-, 


and its ammonium salt (BriTz and 
SEDLATSCHECK), i, 429. 
1:1’-Diethyl-2:4’-carbocyanine _ iodide 
and Opams), i, 1237. 
aa-Diethyl-y-dimethylaminobutan-a-ol, 
= its derivatives (BRECKPOT), i, 
377. 

9:12-Diethyl-A®: "-diphensuccindadiene 
(BRAND and SCHLAGER), i, 157. 

9:12-Diethyldiphensuccindane-9:12-diol 
(BRAND and SCHLAGER), i, 157. 

Diethyldiphenylene oxide (BorscHE and 
ScHACKE), i, 162. 

Diethylene disulphoxideand sulphoxide- 
sulphone (FromM and UNGAR), i, 68. 

Diethylenedisulphone (FRomMM and 
i, 68. 

Diethylenesulphone sulphide (FRoMM 
and UNGAR), i, 68 

9:12-Diethylidenediphensuccindane 
(BRAND and ScHLAGER), i, 157. 

Diethylindanylamine (CourToT and 
DONDELINGER), i, 279. 

Diethyl ketone, condensation of 
(EKELEY and CARPENTER), i, 369. 
N-Diethyl-leucinol, and its derivatives 
(KARRER, HorLAcHER, LocHER, and 

GIESLER), i, 169. 

Diethylmalonic acid, di-B-chloro-, 
phenyl ester (Levcns and 
HART), i, 972. 

Diethylmercapto-2:5-diphenyl-1:4-di- 
thiane (GroTH), i, 1322. 

 (Loc- 

QUIN and WovusENG), i, 822. 
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2:6-Diethylphenol, and 1-chloro- (v. 
AUWERs and WITTIG¢), i, 1210. 
5-aa-Diethylpropyl-m-xylene (BATTE- 
GAY and KapPELEk), i, 1177. 
Diethylsulphamic acid, ethyl ester 
(TRAUBE, ZANDER, and GAFFRON), 
i, 839. 
Diethylsulphone, 88’-diiodo- (FRomM 
and UnGAr), i, 69. 
Diethylsulphone-ethylene (Fromm and 
LANDMANN), i, 39. 
ene (CHEMISCHE Fasrik von F, 
HEYDEN), i, 1205. 
aa-Diethylsulphone-a-phenylpropane 
(CHEMISCHE Fasprik von F. Hey- 
DEN), i, 1205. 
1:2-Diethyltetrahydroindazolium iodide 
(v. AUWERS, BUSCHMANN, and 
HEIDENREICH), i, 329. 
oo’- Diethylthiolazobenzene, additive 
compound of silver nitrate with 
(Branp and GRoBEL), i, 219. 
aa-Diethylthiol-a-phenylpropane 
(CHEMISCHE FABRIK von F. HeEy- 
DEN), i, 1205. 
oo’-Diethylthioltriphenylcarbinol 
(BRAND and STEIN), i, 1064. 
ov’-Diethylthioltriphenylmethane 
(BRaNp and STEIN), i, 1064. 
8:7-Diethyluric acid (Bittz and 
SEVLATSCHEK), i, 431. 
Diffusion, kinetic theory of (CHAPMAN 
and HAINsworrs), ii, 823. 
experiments on (GRANT), ii, 729. 
of strong electrolytes in solution 
(Gérz and PamFIL), ii, 454. 
gelatin (S—EN and ScHLEUs- 
SNER), ii, 730. 
of gases, measurement of (MULLALY), 
ii, 519. 
by the interferometer (Barus), ii, 


of mixed gases in relation to their 
partial pressures (WUssow), ii, 307. 

in liquids, optical study of (CLack), 
ii, 523 


ii, 
of metals through mercury (CoHEN 
and Bruins), ii, 521. 
in solid metals (GrIss and vAN 
LiempPt), ii, 7238. 
of metallic salts in gels (MANN), ii, 307. 
coefficients of, of salts (HoELTzEN- 
BEIN), ii, 455. 
Diffusion potentials (Btcu1), ii, 744. 
elimination of (TAKEGAMI), ii, 396. 
Di-2-fluorenylmethylamine, and its 
hydrochloride and nitroso-derivative 
(v. Braun and ENGEL), i, 383. 

2:6-Diformoxydimercuribenzaldehyde, 
4-nitro-3-hydroxy- (HENRY and 
SHarp), i, 739. 
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Diformylglycine anhydride 
HALDEN and STIx), i, 437. 

2:3-Difurylquinoxaline-6-arsinic acid 
(Lewis, CraMER, and BLty), i, 
1245. 

Digalloylethyleneglycol, diferric salt 
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Diketohydrindenecarboxylic acid, 
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avesthetic properties of (Brown), 
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o-Dimethylaminoacetophenone, and its 
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anisole hydrochloride (KHARASCH and 
CHALKLEY), i, 777. 
3-Dimethylamino-6-acetoxymercuri- 
phenol, and its acetate (KHARASCH 
and CHALKLEY), i, 777. 
5-Dimethylaminoacety1-2-3-dimethyl- 
4-ethylpyrrole hy:irochloride(FiscHER 
and Scouser), i, 544. 
Dimethylaminobenzaldehyde, p-nitro- 
henylmethylhydrazone (Crusa and 
ASTELLI), i, 578. 
p-Dimethylaminobenzsynaldoxime, and 
8-bromo-, and 3-nitro-, 2:4-dinitro- 
phenyl] ethers (Brapy and Trusz- 
KOwsk]), i, 742. 
Dimethylaminobenzenoazophenyldi- 
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(Sen and Set), i, 337. 
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and Str), i, 336. 
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p-Dimethylaminobenzylidenecamphor, 
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8-Dimethylaminobutyl alcohol (BREcK- 
POT), i, 377. 
B-Dimethylaminobutyric acid, deriv- 
atives of (BRECKPO?), i, 377. 
a-Dimethylaminoethylacetoacetic acid, 
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WERKE vorM. MEISTER, LuciUs, & 
Brinino), i, 151. 
o-8-Dimethylaminoethylaniline, and its 
salts (v Braun and Bayer), i, 849. 
Dimethylaminoethyleamphor, and _ its 
hydrochloride (FARBWERKE VORM. 
MEIsTER, Lucius, & Brinine), i, 
1084. 
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methyl 2:3-dihydroindole. See Es- 
eretholemethine, cyano-. 
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salts (v. BRAUN and BAYER), i, 849. 
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its dipicrate (LOEWE), i, 991. 
N-Dimethylaminoisatin, and its 3-anil 
(NeBER and i, 762. 
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N-Dimethylamino-8-isatoxime 
and Kreppzgr), i, 762. 
8-Dimethylaminomethylbutyrolactone, 
a-hydroxy-, hydrochloride (MANNICH 
and Bavrors), i, 947. 
y-Dimethylaminomethylpentan-8-one, 
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and KALLNER), i, 411. 
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FABRIK ALTSTETTEN), i, 1115. 
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Burr and Gortner), 
i, 763. 
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2:6-Dimethylanthraquinone, 1:4:5:8- 
tetrahydroxy-, and its derivatives 
(FLUMIANI), i, 1327. 
1:3-Dimethylbarbituric acid, 5-nitro-, 
potassium salt (Bittz and SEDLAaT- 
SCHECK), i, 429. 
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Di-(4-methylbenzoylmethyl) disulphide 
(AKTIEN-GESELLSCHAFT FUR ANILIN- 
FABRIKATION), i, 977. 
3:5-Dimethylbenzthiazole, 1-thiol-, and 
its disulphide (SEBRELL and BoorpD), 
i, 90. 
8:5-Dimethylbenzthiazole-1-carboxylic 
acid, and its amide (REISSERT and 
BrUGGEMANN), i, 844. 
2:4-Dimethy]-3-p-bromobenzeneazopyr- 
role (PIERONI), i, 774. 
Dimethylbutanes, refractive indices of 
(VAN RissEGHEM), i, 821. 
vy-Dimethyl-A«-butene, B-chloro- 
(MEERWEIN and WoRTMANN), i, 
189. 
2:2-Dimethyl-3-isobutenylcyc/opropane- 
l-carboxylic acid, and its deriva- 
(STAUDINGER and RvzicKA), 
1, 510. 
l-carboxylic acid, and its deriva- 
and RvzicKA), 
1, 51 
aa-Dimethylbutyric acid, 8-bromo-, and 
B-hydroxy-, and its anhydride (Sat- 
KOWSKI), i, 366. 
aa-Dimethyl-8-butyrolactone (SALKow- 
SKI), i, 366. 
[2:4-Dimethy]-3-carboxyethylpyrryl]- 
hydrochloride (FISCHER and 
BERT), i, 544, 
2:2-Dimethyl-3-8-carboxypropenyl- 
cyclopropane-l-carboxylic acid, and 
its derivatives (STAUDINGER and 
Ruzicka), i, 511. 
3:7-Dimethylchromanone (v. AUWERS 
and Kocn), i, 1221. 
2:7-Dimethylehromone, 6-chloro- (W1T- 
Tie), i, 412, 
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8:7-Dimethylchromone (v. AUWERs and 
Koon), i, 1221. 

Dimethylehrysinidin ferrichloride 
(Pratt, Rosrnson, and WILLIAMs), 
i, 306. 

2:6-Dimethylcoumaranone, and its semi- 
carbazoue (v. AuwERs and Kocag), 
i, 1221. 

4:7-Dimethyleoumarin, 6-chloro- (Wir- 
TIG), i, 412. 

2:4-Dimethy1-3-[w-cyano-w-carbethoxy- 
ethyl ]pyrrole-5-carboxylic acid, ethyl 
ester (FiscHeR and WEIss), i, 
543. 

vinyl]pyrrole (FiscHER and WE!Iss), 
i, 543. 

vinyl]pyrrole 5-carboxylic acid, ethyl 
ester (FISCHER and i 
543. 

vinyl ]pyrrole-3-carboxylic acid, ethyl 
ester (FIscHER and WEIss), i, 
543. 

vinyl)pyrrole-3-carboxylic acid, ethyl 
ester (FIscHER and SMEYKAL), i, 
201. 

2:4-Dimethy]-3-[w-cyano-w-carboxy- 
ethyljpyrrole, and its 5-carboxylic 
acid, ethyl esters (FiscHER and 
Weiss), i, 543. 

2:4-Dimethyl-3-[w-cyano-w-carboxy- 
vinyl )}pyrrole-5 carboxylic acid, ethyl 
ester (FISCHER and WEIss), i, 543. 

2:4-Dimethyl 3-[dicyanovinyl]pyrrole- 
5-carboxylic acid, ethy] ester (FIscHER 
and WEIss), i, 543. 

(Loc- 
and WovusENG), i, 822. 

Dimethyl-n-decylearbinol (RoBINsoN), 
i, 262. 

cyanine iodide (MiILLs and Opams), 
i, 12387. 

3:3’(3:5’)-Dimethy] 5:5’(5:3’-diethyl- 
diphenoquinone (v. AUWERS and 
Wittig), i, 1209. 

8:8’-Dimethyl-5:5’ diethyldiphenyl, 
4:4’-dihydroxy-, and its dibenzoate 
(v. AUWERS and WIrTIG), i, 1209. 

salts (K6n1G and i, 420. 

amide (LEcHER and MHEvck), i, 
1051. 

amide (LEcHER and HEwck), i, 1052. 

Dimethyldihydroresorcinol telluri- 
chloride (MorcaAN and Drew), i, 
495. 


WEiss), i, 


| 
d 
), 
i, 
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Dimethyl-5:7:12:14-dinaphthanthra- 
quinones, and dichloro- (DE DiEsBAcH 
and ScHMIDT), i, 1082. 
1:1’-Dimethyldinaphthy] 4:4’-disulphide 
(Evss and Curist), i, 719. 
9-12-Dimethy]-A® "'-diphensuccindadi- 
ene (BRAND and ScHLAGER), i, 
157. 
9:12-Dimethyldiphensuccindane (BRAND 
and SCHLAGER), i, 157. 
9:12-Dimethyldiphensuccindane-9:12- 
diol (BRAND and ScHLAGER), i, 
157. 
$:5-Dimethyldiphenyl, w’-dibromo-2- 
hydroxy-, and ww’-2-trihydroxy- (Vv. 
AUWERs and WITTIG), i, 1061. 
Dimethyl-2:4-diphenylchroman-2-ols 
(LOWENBEIN, PonGRAcz, and SPIER), 
i, 1222. 
Dimethyl-2:4-diphenyl-A?-chromenes 
(LOWENBEIN, PoNGRACZ, and SPIERS), 
i, 1222. 
acid (BAUER and ADAms), i, 1248. 
diphenoquinone (v. AUWERS and 
Wirtie), i, 1210. 
4:4’-dihydroxy-, and its diacetate 
(v. AuweErs and WirTTI¢), i, 1210. 
4:4’-Dimethy]-2:2’-diquinolylamine, and 
its salts DACHLAUER, 
DEUVERLEIN and WoLFEL), i, 995. 
Dimethyldiveratrocopyrine, and its salts 
(LAwson, PERKIN, and Rosinsoyn), i, 
564. 
2:3-Di-3’:4’-methylenedioxyphenylquin- 
oxaline-6-arsinic acid (Lrwis, CRAM- 
ER, and Bry), i, 1246. 
Dimethylene:1:2-oxaimines, formation 
of (INGOLD and WEAVER), i, 1116. 
NN’-Dimethylenesulphurous acid, com- 
pound of 3:3’-diamino-4:4’-dihydroxy- 
azobenzene and, and its salts (CHRISTI- 
ANSEN), i, 576. 
Dimethylenethiocarbohydrazide (GUHA 
and De), i, 949. 
Dimethylethylammonium hydroxide 
sulphonic anhydride (DELE£PINE and 
Demars), i, 622. 
acid, and its sodium salt and amide 
(Kousrr), i, 954. 
2:6-Dimethyl-3-ethylchromanone, and 
its derivatives (v. AUwWwERS and 
MEISSNER), i, 1219. 
Dimethylethylenediaminechromidi- 
oxalic acid, salts of (MEISENHEIMER, 
ANGERMANN, and HOLsTEn), i, 1036. 
7-hydroxy-, and its derivatives (v. 
AuweErs and MEIssNER), i, 1220. 
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8:5-Dimethyl-4-ethylpyridine, and its’ 


picrate (TSCHITSCHIBABIN and Opa- 
RINA), i, 767. 
aB(or -8y)-Dimethylglutaric acid, 
a-bromo- (INGOLD, OLIVER, and 
THORPE), i, 1283. 
cis- and trans-ay-Dimethylglutaric acids, 
ethyl esters (v. AUWERS and OTTEN), 
i, 514. 
1:2-Dimethylglyoxaline, 5-bromo- 
2-hydroxy-,and its picrate (BALABAN 
and Pyman), i, 1112. 
4-chloro-, and its picrate (Sony, 
Horses, and Sige), i, 877. 
1:3-Dimethylglyoxalinium iodide, 
4(or 5-)bromo- (BALABAN and 
Pyman), i, 1112. 
4(or 5)-nitro- (HAZELDINE, PyMAn, 
and WINCHESTER), i, 1113. 
Dimethylglyoxime, complex cobalt 
compounds with (FEIGL and Rusiy- 
STEIN), i, 20. 
compounds of nickel with, and its 
detection (FEIGL), ii, 504. 
detection of cobalt salts with (Fric. 
and v. TusTANOWSKA), ii, 504. 
Dimethylhemin, bromo-, and its di- 
bromide and 
i, 1006. 
a8-Dimethyl-A«<-heptadienoic acid, and 
its — ester (V. BRAUN and GossEL), 
i, 483. 
(Locquin 
and LEERs), i, 1044. 
(FRANKE 
and KOHLER), i, 6. 
6:6-Dimethy]-0:2:3-dicyclo-heptan-7-one, 
and its semicarbazone (STAUDINGER 
and MEYER), i, 296. 
Dimethylheptanones, and their semi- 
(Locqu1n and LeERs), i, 
044, 
acid, and its chloride (STAUDINGER, 
Ruzicka, and 
i, 731. 
a8-Dimethyl-Ac-heptenoic acid, 8-hydr- 
oxy-, ethyl ester (v. Braun and 
GossEL), i, 483. 
By-Dimethyl-As-heptenol (v. Braun 
and GosskEL), i, 483. , 
and its 
(FRANKE and K6uLER), 
i, 6. 
aa-Dimethylheptoic acid, and its de- 
rivatives (Locquin and LzeERs), |, 
1044. 
1:4-dihvdroxy-, condensation product 
of, with benzaldehyde, and its deriv- 
atives (DIELS, PoINDEXTER, ILBERG, 
and GADKE), i, 296. 


1 
D 
D 
Di 
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1:2-Dimethylcyclohexane (ZELINSKI and 
TsCHUKSANOVA), i, 387. 

Dimethylcyclohexanes, dibromo-, stereo- 
isomeric, reduction of, by zinc dust 
and alcohol (UsPENsKI), i, 1055. 

1:2-Dimethylcyc/ohexane-1:2-diol, pina- 
colin transformation in dehydration 
of (NAMETKIN and DELEKTORSKY), i, 
519. 

y-chloro- 
(PASTUREAU and BERNARD), i, 1029. 

(PAsTU- 
RrEAU and BERNARD), i, 1029. 

REAU and BERNARD), i, 1029. 

3:4-Dimethylcyc/ohexanol, esterification 
of (CAUQUIL), i, 281. 

Dimethylcyclohexanols, and their deriv- 
atives (SkITA, WINTERHALDER, and 
ScHNEIDER), i, 26. 

1:4-Dimethylcyc/ohexan-2-ols, and their 
allophanates (GopcHoT and BrEpos), i, 
635. 

yy-Dimethylhexan-S8-one, and its de- 
rivatives (Locquin aud Legs), i, 
1048. 

1:4-Dimethylcyc/ohexan-2-one, and its 
and BEpos), 
i, 635. 

Dimethyleyclohexanones, and their de- 
rivatives (SkiraA, WINTERHALDER, 
and SCHNEIDER), i, 26. 

a5-Dimethyl-Ay-hexenoic acid (Sravp- 
INGER, MUNTWYLER, Ruzicka, and 
SErBT), i, 731. 

1:1-Dimethyl- A‘-cyclohexen-3-one, 
chloro-derivatives (HINKEL), i, 1204. 

1:1-Dimethyl-A5-cyclohexen-8-one, 4:5- 
dichloro- (HINKEL), i, 1204. 

1:5-Dimethylcyclohexen-3-one, 2- 
hydroxy-, dioxime, and nickel com- 
(WALLACH and WEISSENBORN), 
1, 864. 

3:5-Dimethyl-A*-cyclohexenone pheny]- 
(MAZOUREVITCH), i, 


(Pastu- 


a-Dimethylhexoic acid, amide and 
of (Locquin and LEgERs), i, 
Dimethylcyclohexylamines, and their 
salts and derivatives (SkITA, WINTER- 
HALDER, and ScHNEIDER), i, 26. 
Dimethyleyclohexylphenol _(ScHRAUTH 
and QUASEBARTH), i, 725. 
Dimethylhydrindones, hydroxy-, and 
their derivatives (v. AUWERS and 
Kocn), i,1220. 
ry-Dimethyl-8-hydroxymethylvaleric 
acid (WousENG), i, 823. 
Dimethyliminoindigotin, and __its 
acetate (MADELUNG and WILHELMI), 


1, 423 
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Dimethylindanylamine (CourroT and 
DONDELINGER), i, 279. 

1:3-Dimethylindole, and its picrate 
(MEISENHEIMER, ANGERMANN, FINN, 
and V1IEWEG), i, 1301. 

Dimethylketen, derivatives of (STAUD- 
INGER and MEYER), i, 296. 

N-Dimethyl-leucinol hydrochloride, p- 
amino- and p-nitro-benzoyl deriv- 
atives(KARRER, HORLACHER, LOCHER, 
and GIESLER), i, 169. . 

alanine, ethyl ester (KARRER, Hor- 
LACHER, LocuER, and GIESLER), i, 
169. 

alaninol, and its hydrochloride 
(KARRER, HoRLACHER, LocHER, and 
GIESLER), i, 169. 

2:4-Dimethyl-3-(or 5)w-nitrovinyl- 
pyrrole-5-(or $)carboxylic acids, 
ethyl esters (FiscHER and WEIss), i, 
543. 

d-yn-Dimethylnonaldehyde, and its 
semicarbazone(v. Braunand KAISER), 
i, 4. 

50-Dimethylnonanols, and their acetates 
(v. BRAUN and KAISER), i, 4. 

Dimethyl-A-octadienoic acids, 
hydroxy-, and their ethyl esters (v. 
BRAUN and GossEz), i, 483. 

1;2- and 2:5-Dimethyloctahydroindoles, 
and their derivatives (v. BRAUN, 
BAyER, BiEssinc, and LEMKE), i, 
546. 

hydro-a-naphthaquinoline, and its salts 
and derivatives (v. BRAUN, GMELIN, 
PETZzOLD, and MincxkEr), i, 555. 

yn-Dimethyloctanaldehydes, and their 
semicarbazones (v. BRAUN and 
KAISER), i, 4. 

Dimethyloctanols, odour of (MULLER), 
i, 1280. 

yn-Dimethyloctanols, and their deriv- 
atives (v. Braun and KAIsER), 


i, 3. 

Dimethyloctanones, and their semi- 
carbazones (Locquin and LEERs), i, 
1044. 

Dimethyl-A-<-octenoicacids, 8-hydroxy-, 
ethyl esters (V. BRAUN and GOssEL), 
i, 483. 

(WousENG), 
i, 824. 

Dimethyl-A¢-octenols (v. Braun and 
GussEL), i, 484. 

yn-Dimethyloctinen-y-ol 
(WousENG), i, 824. 

Dimethylolcarbamide, effect of, on plant 
growth (BLANCK and GIESECKE), i, 
478. 


allophanate 


j 

| 
4 
be 
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By-Dimethylpentane (CHAVANNE and DE 
GRAEF), i, 1025. 

835-Dimethylpentane (CHAVANNE and DE 
GraEF), i, 1025. 

s- and as-Dimethylcyclopentanones, and 
their derivatives (HALLER and Cor- 
NUBERT), i, 1203. : 

1:4-Dimethylcyclopentan-5-one-4- 
carboxylic acid, ethyl ester (HALLER 
and CORNUBERT), i, 1208. 

and its semicarbazone (HipBiekT and 
READ), i, 614. 
of (Reap and i, 
09. 

85-Dimethyl-Af-pentenyl ethyl car- 

bonate (HALLER and Baver), i, 


831. 
vy-Dimethyl-A«-pentinoyl chloride 
(IvitzKy), i, 607. 
& Co.), 
i, 1070. 
Di-2-methylpiperidinomethyl disulph- 
ide, hydrochloride (Binz, 
RATH, and WALTER), i, 1160. 
p-BB-Dimethylpropylbenzenesulphanil- 
ide, crystallography of (ZenziN), i, 
631. 


onic acid, and its sodium salt and 
derivatives (KouBEr), i, 954. 
Dimethylpyrone telluri-chloride and 
-oxychloride (Morcan and Drew), 
i, 494. 
2:6-Dimethylpyrone, 3:5-dichloro- 
(MorGAN and Porter), i, 1079. 
2:4-Dimethylpyrrole-3-aldehyde 
(FiscHER and WEIss), i, 543. 
2:4-Dimethylpyrrole-3-aldehyde-5-carb- 
oxylic acid (FIscHER and WEIss), i, 
543. 
3:5-Dimethylpyrrole-4-carboxylic acid, 
2-hydroxy-, azide and hydrazide of 
(FIscHER and MULieEr), i, 319. 
2:4-Dimethylpyrrolecarboxylic acids, 
iodo-, ethyl esters (FIscHER and 
ScHEYER), i, 1232. 
2:4-Dimethylpyrrole-3:5-dicarboxylic 
acid, ethyl ester, and its derivatives 
(FIscHER and ScHEYER), i, 80. 
3:5-Dimethylpyrryl-4-carbamic 
2-hydroxy-, esters 
MULuER), i, 319. 
2:4-Dimethylpyrryl-3-ethanonoxalic 
acid, ethyl ester, semicarbazone of 
(FiscnER and i, 321. 
Dimethylpyruvic acid (SEN), i, 136. 
2:4-Dimethylquinazolinemonophthalone 
(BoGERT and NABENHAUER), i, 
1238. 
2:3-Dimethylquinoxaline-6-arsinic acid 


acid, 
(FIscHER and 


(Lewis, CRAMER, and Biy), i, 1245. 
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83-Dimethylsorbic acid, derivatives of 
(v. AUweRs and Heyna), i, 9. 

ae-Dimethylsuberic acid, a-mono- and 
ae(-tri-hydroxy- (Korz and STEcHE), 
i, 703 


as-Dimethylsuccinamide (DIcKENs, 
Horton, and THorPsE), i, 1313. 

BB-Dimethylsuccinic acid, a-cyano-, 
imide of (DickENs, HorToNn, and 
THORPE), i, 1313. 

Dimethylsulphamic acid, methyl ester 
(TRAUBE, ZANDER, and GAFFRON), 
i, 839. 

triazole, and 2-hydroxy- (FromM and 
JOKL), i, 882. 

2:7-Dimethy]-4:5:6:7-tetrahydroind- 
azole, and its picrate (Vv. AUWERS, 
BuUsCcHMANN, and HEIDENREICH), 
i, 328. 
1:2-Dimethy1-4:5:6:7-tetrahydroind- 
azolium iodide (v. AuwrErs, BuscH- 
MANN, and HEIDENREICH), i, 329. 
1:2-Dimethyl-4:5:6:7-tetrahydroindole 
(v. Braun, Bayer, BLEssING, and 
LEMKE), i, 546 
2:4-Dimethyl-7:8:9:10-tetrahydro- 
a-naphthaquinoline, and its salts 
(v. BrRauN, GMELIN, PETZOLD, and 
MinckER), i, 555. 
and 
their erivatives (Vv. Bravn, 
GMELIN, and Perzoup), i, 555. 
8-Dimethylisothiohydantoin, so-called, 
constitution of (WipicH), i, 21. 

‘*6:6’-Dimethylthioindigo’’ (AKTIEN- 
GESELLSCHAFT FUR ANILIN-FABRIK- 
ATION), i, 977. 

oo’-Dimethylthiolazobenzene, salts and 
derivatives of (BRAND and GROBEL), 
i, 219. 

oo’-Dimethylthiolazoxybenzene, and its 
salts aud derivatives (BRAND and 
GROBEL), i, 219. 

oo’-Dimethylthioldiphenyl (Branp and 
STALLMANN), i, 852. 

2:2’-Dimethylthioldiphenyl, 5:5’-di- 
chloro- (BRAND and GEorGE), i, 1064. 

pp’-Dimethylthioltriphenylcarbinol, and 
its derivatives (BRAND and STALI- 
MANN; BraAnpD and Voor), i, 852. 

2:2’-Dimethylthioltriphenylearbinol, 
5:5’-dichloro- (BRAND and GzORGE), 
i, 1064. 

5:5’-dichloro- (BRAND and GEORGE), 
i, 1064. 

oo’- and pp’-Dimethylthioltriphenyl- 
methanes, ani their derivatives 
and STALLMANN), i, 852. 

Dimethyl-o-toluidine (KALLE & Co.),}, 
1069. 


I 
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B-Dimethyltrimethylene diethyl dithio- 
ether, and its compounds with chloro- 
platinic acid (TschuGaEv and 
i, 704. 

aa-Dimethylvaleric acid, and its de- 
rivatives (Locquin and Le&eEns), i, 
1044. 

yy-Dimethylvaleric acid, ethyl ester 
(WouSsENs), i, 823. 

Dinaphthacridine, dihydroxy- (AKTIEN- 
GESELLSCHAF’ FUR ANILIN-FABRIK- 
ATION), i, 1111. 

Dinaphthalinoanthradiquinones. See 
Dibenzodinaphthauthradiquinones. 

Dinaphthanthracenediquinone. 
Dinaphthanthradiquinone. 

Dinaphthanthradiquinone, attempted 
synthesis of (DE DrEsBacH and 
CHARDONNENS), i, 1081. 

5:7:12:14-Dinaphthanthradiquinone, 
6-nitro- (DE DrgsBacH and CHAR- 
DONNENS), i, 1082. 

Dinaphthathianthren, ¢etrahydroxy-, 
and its tetrabenzoate (Brass and 
Herve), i, 414. 

4:6-Di-a-naphthoylisophthalic acid, and 
its methyl ester (DE DirspacH and 
ScumipT), i, 1083. 

2:5-Di-a-naphthoylterephthalic acid 
(DE DiksBACH and ScuMIDT), i, 1083. 
88’-Dinaphthyl ether, preparation of 
(Ropionov and Manzov), i, 160. 
a-Dinaphthylacetamidine (CHEMISCHE 
FABRIK VORM. WEILER TER MEER), 
i, 160. 
2:4-Di-a-naphthylchroman-2-ol (L6weEn- 
BEIN, PoNGRAcz, and Spiers), i, 1222. 
2:4-Di-a-naphthyl- A*-chromene 
(LOwENBEIN, PoncrAcz, and SPIERs), 
i, 1222, 
s-Di-8-naphthyldicyanoethylene 
(WIsLIcENUS, BuTTERFAss, KOKEN, 
and RIETHMULLER), i, 396. 
dadiene (KRAND and TREBING), i, 158. 

9:12-Di 8-naphthyldiphensuccindane 
(BRAND and TrEBING), i, 158. 

(Branp and TREBING), i, 

Dinaphthyl ketone, 1-chloro-4’- 

ydroxy-, and  4:4’-dihydroxy- 
(Society oF CHEMICAL INDUSTRY IN 
Baste), i, 175. 

2: ’-Dinaphthyl-ketone-3’ -carboxylic 
acid, 1-chloro-4’-hydroxy- 
INDUSTRY IN i, 


Dinaphthyl-ketone-3:3’-dicarboxylic 
acid, 4:4’-d/hydroxy- (SociETy oF 
ee INDUSTRY IN BASLE), i, 
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Di-a-naphthylmethyl ethyl ether (Stap- 
NIKOV), i, 389. 
8-Di-8-naphthylsuccinonitrile (WIs- 
LICENUs, BuTTERFAss, KOKEN, and 
RIETHMULLER), i, 396. 
Di-d-8-octyl carbonate and sulphite 
(HuntT«r), i, 934. 
Di-d-8-octylformal (HUNTER), i, 933. 
Diosphenol. See Buchu-camphor. 
Dioximes (AvocapRO), i, 54, 294, 
1202 ; (Ponzio and Pon- 
zi0), i, 56; (Ponzio and BERNARDI), 
i, 298; (Ponzio and ZANARDI- 
i, 824; (RuGGERI and 
RIGOLI), i. 1202. 
Dioxindole-4-carboxylic acid (v. BRAUN 
and Haun), i, 86. 
2:6-Dioxo-1:3-diallylpyrimidine, 4:5-di- 
amino-, and its formyl derivative 
(SoctETy oF CHEMICAL INDUSTRY IN 
Baste), i, 217. 
4:5-Dioxymethylenepheny]-1-glycoll- 
anilide (PassERINI), i, 1181. 
Dicyclopentadiene, constitution of 
(STAUDINGER and RHEINER), i, 274. 
Dipentamethylenedi-imine, and its salts 
and derivatives(v. BRAUN, BLESSING, 
and ZoBEL), i, 427. 
Diphenacyl, and its sulphides, and their 
derivatives (GROTH), 1, 1322. 
SS-Diphenacyl] dithiocarbonate, and its 
bisphenylhydrazone (GrorH), i, 1321. 
Di-10-phenanthryl ether, di-9-chloro- 
2-nitro- (SoHMIDT and ACKERLE), i, 
530. 
Dipheneins (ADKINS, STEINBRING, and 
PICKERING), i, 1198. 
Diphenetoleazosulphobenzylidene- 
rosaniline hydrochloride (SEN and 
SET1), i, 337. 
Diphenetoleazosulphobenzylidene- 
safranine hydrochloride (SEN and 
SETT), i, 337. 
8-Di-p-phenetylthiocarbamide 
and GEORGE), i, 1057. 
Diphenic acid, diaminoacetyl deriv- 
atives, and their derivatives (ADKINS, 
STEINBERG, and PICKERING), i, 
1198, 
Diphenic acid series (UNDERWoopD and 
KOCHMANN), i, 176, 1197. 
Diphenoquinone, 3:5:3':5’-tetraamino-, 
acetyl derivatives (Fromm and 
EBERT), i, 1060. 
Diphenoquinones 
Wirtic), i, 1209. 
Di-8-phenoxyethylacetic acid, amide 
and chloride (LEUcHs and REINHART), 
i, 972. 
Di-8-phenoxyethylmalonic acid, deriv- 
atives of (LEucHs and ReINHART), i, 
972. 


(Dyson 


(v. AUWERS and 


| 
, 

| 
i 
1 
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Diphensuccindene series (BRAND and 
BRAND and TREBING), i, 
157. 

Diphenyl, preparation of (Lowz and 

JAMES), i, 275. 

Gattermann synthesis of (GERNGROSS, 
ScHACHNow, and JonAs), i, 719; 
(GeRNGROss and DUNKEL), i, 
720. 

derivatives, structure of (ADKINS, 

STEINBRING, and PICKERING), i, 
1198. 
stereoisomerism of (Lowry), i, 


31. 

allyl ether (v. AUwERS and WITTIG), 
i, 1061. 

ether, specific heats and heats of 

mixing of mixtures of ethyl 
alcohol and (PERRAKIS), ii, 91. 
action of oxides and oxy-acids of 
nitrogen on (RyAN and Drumm), 
i, 504. 
2-cyano-4-nitro- (BAUDET), i, 1292. 
ethers, tetra- and penta-nitro- (RYAN 
and Drumm), i, 505. 

ethylene ether, action of oxides and 
oxy-acids of nitrogen on (RYAN and 
Kenny), i, 505. 

disulphide, 2:5-dichloro-3’-nitro- 
(SMILEs and Gipson), i, 275. 

disulphides, 00’-dinitro- (FosTER 
and RErp), i, 1243. 

sulphoxide, action of sodamide on 
(ScHONBERG), i, 39. 

disulphoxide, 2:5:2’:5’-tetrachloro- 
(SmILes and Grsson), i, 275. 

Diphenyl, 3:5:3':5’-tetraamino-4:4’-di- 
hydroxy-, acetyl derivative (Fromm 
and i, 1060. 

m-bromo-, m-chloro-, and m-cyano- 
(GoMBERG and BACHMANN), i, 1296. 

bromohydroxy- and o-hydroxy-deriv- 
atives (v. AUWERS and WITTIG), i, 
1061. 

o- and p-hydroxy-, catalytic hydro- 
genation of (RANEDO and Lion), i, 
849, 

Diphenylacetic acid, 
(RAMART), i, 171. 

resorcinyl ester (AUTENRIETH and 

acid. 


THOMAE), i, 962, 
Diphenylacetophenylacetic See 
B-Keto-ayy-triphenylbutyric acid. 

2:5-Diphenylacetylenyl-2:5-dimethyl- 
tetrahydrofuran (WiLson and Hys- 
Lop), i, 1063. 
Diphenylamine, p-bromo-p’-nitro- 
i, 1301. 
nitro-derivatives, colour reactions of 
(Davis and AsHDOowN), i, 728. 


benzyl ester 


thio-, colouring matters from (DvutTT), 
i, 670 


SUBJECTS. 


Diphenylamine-6-carboxylic acid, 2’- 
amino-, and its derivatives (CLEMo, 
PERKIN, and Rosinson), i, 1338. 

a:8-Diphenylaminocrotonanilide (BiLow 
aud Kine), i, 1179. 

1-Diphenylamino-4:6-dipheny]-2- 
methylpyridiniumiodide(ScHNEIDER), 
i, 1108. 

Di(a-phenyl-a-n-amyl) ether (VERNIM- 
MEN), i, 826. 

(MEISENHEIMER and LANGE), i, 433. 

Diphenylarsenious chloride, dimorphism 
of (G1Bson and VINING), i, 675. 

Diphenylarsinic acid, o-nitro-, prepar- 
ation of (SAKELLARIOS), i, 1247. 

Diphenyl-4’-arsinic acid, 4-amino- 
(BAvER and ApAms), i, 1248, 

2:6-Diphenyl-p-8-benzobis-selenazole, 
and amino-, and their derivatives 
(BocErT and Hopkins), i, 1241. 

Di-p-phenylbenzylamine, and its hydro- 
chloride and nitroso-derivative (v. 
BRAUN and ENGEL), i, 633. 

(Lévy), i, 284. 

inium iodide (SCHNEIDER), i, 1108. 

Diphenyleyclobutanediglyoxylic acids, 
and their methyl esters (REIMER), i, 
642. 

By-Diphenylbutyrophenone, y-bromo-7- 
cyano- (KoHLER and ALLEN), i, 
855. 

By-Diphenylbutyrophenones, -y-cyano- 
and £-cyano-y-hydroxy-, and _ their 
acetates (KOHLER and ALLEN), i, 855. 

Diphenylearbamide, p-chloro-p’-bromo- 
(INGOLD), i, 323. 

Diphenylearbazide, as a reagent for 
metals (KoLTHOFF), ii, 124. 

Diphenyl1-9-carbazolylmethanecarbinol 
(SEKA), i, 1234. 

Diphenylcarbazone, and its salts (FricL 
and LEDERER), i, 1356. 

Diphenylearbodiazone, salts of 
and LEDERER), i, 1356. 

Diphenylearbodi-imide, p-mono- and pp’ 
di-bromo-, p-chloro-p’-bromo-, and pp’- 
dichloro- (INGOLD), i, 323. 

Diphenyl-2’-carboxylic acid,  2:4-di- 
hydroxy-, lactone of (Morr), i, 758. 

Diphenylehloroarsine. See Diphenyl- 
arsenious chloride. 

aa’-Diphenyl-88-p-chlorophenyl- 
hydrazine (GoLDscHMIpr and WOLF), 
i, 885. 

aa-Diphenyl-p-chlorophenylhydrazyl 
(GoLpscHMIDT and Wo i, 885. 

2:4-Diphenylehroman-2- and -4-ols and 
their derivatives (LOWENBEIN, 
GRAcz, and Spiers), i, 1221. 


@ 
i 
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Diphenyl-A?-and-A*-chromenes (LOWEN- 


BEIN, Pone@rAcz, and SPIERS), i,: 


1222. 

phan-5-one (BisTRzycK! and TRaAvB), 
i, 1833. 

Diphenyl-4:4’-diarsinic acid, and its 
tetrasodium salt and diamino- and 
dinitro-derivatives (HinLt, BAveEr, 
and ADAMS), i, 1247. 

Diphenyldibenzylidenedihydrotetrazine, 
diamino- (PELLIZZARI), i, 95. 

Diphenyldidiphenylylbenzidine, prepar- 
ation and fluorescence of (PiccARD 
and DE MonTMOLLIN), i, 209. 

meri-Diphenyldi-p-diphenylyldipheno- 
quinonediimmonium picrate, prepar- 
ation of (PrccaRD and DE Monr- 
MOLLIN), i, 209. 

diamine (PiccARD and ABOUCHY), i, 
316. 

aa-Diphenyldiglycollic acid, and its 
ethyl ester (GopcHOT), i, 48. 

dione (ScHEIBLER and EMDEN), i, 43. 

an-Diphenyl-an-dimethylhexan-y-one, 
5-hydroxy- (SCHEIBLER and EMDEN), 
i, 43. 

Diphenyldimethylmethane, pp’-diamino- 
(FARBWERKE VORM. MEISTER, LUCIUS, 
& Brinine), i, 670. 

methene (FiscHER and SMEYKAL), i, 
545. 

(DE Fazi), 


i, 58. 
Diphenyldimethyltruxones (DE 
i, 653 


Diphenyl-p-diphenylamine (PiccarD 
and DE MoNTMOLLIN), i, 208. 
1:1-Diphenyl-4:4’-dipyridinium, and its 
salts (WEITz; and v. WIst- 
RINGHAUSEN), i, 426. 
(GRotH), i, 
2. 


Diphenyldiveratrocopyrine (LAWSON, 
PERKIN, and Rosrnson), i, 564. 

Diphenylene sulphide, preparation of 
(SCHONBERG), i, 39. 

Diphenylene oxide, diamino-, and its 
derivatives, and 3(?)-nitro-2-amino- 
(BorscHE and ScHACKE), i, 162. 

(BorscHE and ScHAcKE), 

i, 161. 

tri- and tetra-nitro-derivatives (RYAN 

_ and OULLINANE), i, 534. 
Diphenylene oxide,  3(?)-nitro-2-di- 

amino-, acetyl derivative (BoRsCHE 

and ScHAcKE), i, 161. 
2-Diphenyleneoxide-2’-aminobenzoic 

acid (BorscHE and ScHacke), i, 161. 
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Diphenyleneoxide-2-aminomalonic acid, 
ethyl ester (BorscHE and ScHACKE), 
i, 161. 

Diphenyleneoxideindoxylic acid, ethyl 
ester (BoRSCHE and ScHACKE), i, 161. 

Diphenyleneoxidesulphonic acid, 2- 
amino- and 2-nitro-, and their salts 
and derivatives (BORSCHE and 
SCHACKE), i, 161. 

Di-p-phenylenedithiocarbamide (BoLsER 
and HARTSHORN), i, 317. 

aa-Diphenylethane, aBB-tribromo- 
(ZIEGLER, BREMER, THIEL, and 
THIELMANN), i, 309. 

as-Diphenylethane, 2:4:2’:4’-tetrahydr- 
oxy- (ethylidenediresorcinol) (WENZKE 
and NIEUWLAND), i, 283. 

aa-Diphenylethyl methyl] ether (ZIEGLER 
and SCHNELL), i, 850. 

Di-8-phenylethylamine, di-p-hydroxy-, 
and its hydrochloride (RosENMUND 
and PFANKUCB), i, 35. 

aa-Diphenylethylene, action of nitric 
acid on (ANscHUTz and HILBERT), 
i, 1296. 

Di-8-phenylethylmalonic acid, and its 
salts and ethyl hydrogen ester (LEUCHS 
and REINHART), i, 972. 

a8-Diphenylethylpyridinium bromide, 
B-bromo-, and 8-hydroxy- (BARNETT, 
Cook, and PEck), i, 872. 

ay-Diphenylglutaric acid, isomeride and 
esters of (SOUTHER), i, 707. 

1:2-Diphenylglyoxaline, 5-chloro-, and 
its picrate (KARRER and GRANACHER), 
i, 1118. 

Diphenylguanazine, and its acetyl 
derivatives (PELLIZZARI), i, 95. 

s-Diphenylguanidine, preparation and 
pharmacology of (RIESSER), i, 246. 

an-Diphenylhexan-y-one,  3-hydroxy- 
(SCHEIBLER and EMpEN), i, 43. 
8:5-Diphenylcyclohexan-1l-one, 4-bromo- 
4-nitro-, and 4-nitro- (KOHLER and 
Dewey), i, 746. 
(KoHLER and HELMKAMP), 
i, 746. 

Diphenylcyclohexylacetic acid (ZIEGLER 
and SCHNELL), i, 851. 

Diphenylcyc/ohexylmethyl methyl ether 
(ZIEGLER and SCHNELL), i, 851. 

a8-Diphenylhydrazine, chloroacetyl de- 
rivatives (GOLDSCHMIDT and DrRImM- 
MER), i, 885. 

2:3-Dipheny]-4-(hydroxybenzyl)iso- 
oxazole, and its derivatives (KOHLER), 
i, 1000. 

Diphenylhydroxymethyl disulphide 
(Binz, RATH, and WALTER), i, 1160. 

naphthylpyridine, salts of (DILTHEY, 
AMMON, and EBERT), i, 553. 
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2:6-Diphenyl-4-p-hydroxyphenyl-1-p- 
tolylpyridinium salts (DitrHry, Am- 
MON, and Esrrer), i, 553. 

Diphenylketen, deiivatives of (STauD- 
INGER and RHEINER), i, 295. 

Diphenylmethane, o-hydroxy- (STOER- 
MER and Frick), i, 405. 

Diphenylmethoxystyrylpyrylium  per- 
chlorates (DILTHEY and FIscHER), i, 
1332. 

Diphenylmethylamine (FARBEN- 
FABRIKEN VORM. F. Bayer & Co., i, 
1120. 

aa-Diphenyl-8-methylbutyric acid (Ra- 
MART), 1, 286. 

4:4-Diphenyl-2 (mp-methylenedioxy- 
pheny]l)-1:3-oxthiophan-5-one (BisTR- 
ZYCKI and TRAUB), i, 1333. 

Diphenylmethylethylmethane, pp’-di- 
amino- (FARBWERKE VorRM. MEISTER, 
Lucius, & Brinrne), i, 670. 

6:6-Dipheny]-7-methyl-0:2:3-dicyclo- 
$:4(?)-hepten-7-ol, and its derivatives 
(STAUDINGER and RHEINER), i, 295. 

2:6-Diphenylmethylpiperazine, 2:6-di- 
p-hydroxy-, and its hydrochloride 
(ABDERHALDEN and Scuwab), i, 1361. 

4:6-Diphenyl-2-methylpyranol phenyl- 
hydrazides and phenylhydrazones 
(SCHNEIDER and MULLER), i, 1109. 

1:3-Diphenyl-5-methylpyrazole-4-alde- 
hyde, and its derivatives (RoJAHN 
and FAnHR), i, 92. 
oxylic acid, anhydride and chloride 
(RoJAHN and Faur), i, 92. 
2:6-Diphenyl-4-methylpyridinepheny]l- 
imine (SCHNEIDER), i, 1105. 
and Barrett), i, 744. 

Diphenylnitrosoamine, p-bromo-p’- 
nitro- (PAPASOGLI), i, 1301. 

3:5-Diphenyl-1:2:4-oxadiazole, 3:5-di-p- 
chloro- (RUGGERI), i, 53. 

2:3-Diphenylisooxazol-4-one, and _ its 
copper derivative (KOHLER), i, 999. 

aa-Diphenyl-AY pentenoic acid, and its 
derivatives (RAMART), i, 286. 

zine, picrate of (RICCOMANNI), i, 667. 

Diphenylcyclopentylacetic acid, and its 
anilide (STaUDINGER and RHEINER), 
i, 295. 

methy! ether of (ZIEGLER aud TRIPP), 
i, 509. 

s-Diphenyl-o-phenylenediamine, and its 
diacetyl derivative (CLEMO, PERKIN, 
and Rosrnson), i, 1339. 

Diphenylphthalide-3-methylsulphone, 
4:4’ dihydroxy-, and its oxime (HOLT 
and REID), i, 1310. 
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aa-Diphenylpropionic acid, benzyl ester 

* (RAMART), i, 286. 

By-Diphenylpropiophenone, a-bromo-, 
y-bromo-y-uitro-, and y-nitro- (Koux- 
LER), i, 998. 

aa-Diphenylpropyl methyl ether (Zizc- 
LER and ScHNELL), i, 851. 

1:4-Dipheny]-3-isopropylpyrazolone 
(WISLIcENUS, BUTTERFASS, KOKEN, 
EIcHERT, and MARQUARDT), i, 397. 

2:5-Diphenylpyrrole-3-carboxylic acid, 
oximino- (ANGELICO and MONFORTE), 


i, 203. 
2:3-Diphenylquinoxaline-6-arsenious 
hydroxide, and its salts (LEwiIs, 
Cramer, and BLy), i, 1245. 
2:3-Diphenylquinoxaline-6-arsinic acid, 
and 2:3-di-m-nitro- (LEWIS, CRAMER, 
and BLy), i, 1245. 
2:3-Diphenylquinoxaline-6-arsinoacetic 
acid (LEwIs, CRAMER, and BLy), i, 
1245. 
2:6-Diphenyl-p-8-selenazolobenzthi- 
azole, and its derivatives (BocErt 
and Hopkins), i, 1241. 

Diphenylsemicarbazide, xanthyl deriv- 
atives (DovucErt) i, 67. 

Diphenylstibinic acid, di-o-chloro- and 
its chloride (MacaL.um), i, 109. 

d- and /-Diphenylsuccinanils (WrEN 
and Burrows), i, 1196. 

d- and l-Diphenylsuccinanilic acids 
(WREN and Burrows), i, 1196. 

d- and 1-Diphenylsuccino-p-tolile (WREN 
and Burrows), i, 1197. 

d- and _ 1-Diphenylsuccino-p-toluidic 

acids (WREN and Burrows), i, 1197. 

Diphenylsulphone, 3:3’-diamino- prepar- 

ation of (LAckorIx), i, 279. 
di-p-hydroxy-, and its dibenzoate 
(MEYER and STEINMETZER), i, 29. 
1:1’-Diphenyltetrahydro-4:4’-dipyridyl 
(Weitz, K6nIc, and v. WISsTING- 
HAUSEN), i, 425. 
1:3-Diphenyltetrahydropyridazine 
Szcur, and KIRNER), |, 
1205. 

Diphenyl tetraketone tetra-oxime, and 
its tetrabenzoyl derivative (Ponzi0 
and RuacErt), i, 56. 

Diphenylthiocarbamide, di-p-amino-, 

acetyl derivative (BoLsER and 
HartTsHoRN), i, 317. 
2:4-dibromo-, and 2:4-dichloro- 
(CHatTaway, Harpy, aud WATT’), 
i, 1058. 
4:4-Diphenyl-2-p-tolyl-1:3-oxthiophan- 
5-one (BistRzycKI and TRavs), }, 
1333. 
2:6-Diphenyl-1-p-tolyl-4-quino-1:4- 
dihydro e (DitTHEY, AMMON, 
and EBERT), i, 553. 


‘ 
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aa- and af-Diphenyl-8- and -a-tri- 
phenylmethylhydrazines (GoLD- 
SCHMIDT and NATHAN), i, 886. 
9-88-Diphenylvinylxanthen (ZIEGLER, 
BrEMER, THIEL, and THIELMANN), i, 
309. 
9-88-Diphenylvinylxanthenol, and its 
salts (ZIEGLER, BREMER, THIEL, and 
THIELMANN), i, 308. 
9-88-Diphenylvinylxanthyldiphenyl- 
amine (ZIEGLER, BREMER, THIEL, and 
THIFLMANN), i, 310. 
triazole, and its 4-carboxylic acid 
(CHATTAWAY, GARTON, and PaRKEs), 
i, 1356. 
(CHATTAWAY, GARTON, and PaRKEs), 
i, 1856. 
Diphosphatomanganic acid. See under 
Manyanese. 
1;5-Diphthalimidoanthraquinone 
(DRESCHER, THOMAS, and ScoTTisH 
Dyes, LTp.), i, 862. 
Diphthaloyldiphenylene oxide (BorscHE 
and SCHACKE), i, 162. 
2:3:6:7-Diphthaloylthianthren, and 
1:4:5:8-¢etraamino- and 1:4:5:8-tetra- 
hydroxy-, and their salts and de- 
— (Brass and HEIDE), i, 
414, 


_ $:4:7:8-Diphthaloylthianthren (thio- 


indanthren), and its tetrabenzoate 
(Brass and Heine), i, 415. 

Diphtheria, toxin and anatoxin in 

(Ramon), i, 463, 1149. 
toxin of, effect of oxidising agents on 
(DE PoTrER), i, 1149.- 

Dipiperidine. See Dipentamethylenedi- 
nine, 

By-Dipiperidinobutane, and its salts 
(BRUYLANTS), i, 984. 

Dipiperidinomethyl disulphide, and its 
hydrochloride (Binz, RAtTH, and 
WaLTER), i, 1160. 

N:N’-Dipiperidylbis-1:3-diketohydrind- 
and its derivatives (RADULESCU), 
1, 216. 

Dipiperonylidene-y-pelletierine (MEN- 
ZIES and RoBINson), i, 1885. 

o-Diplosalamide. See o-Salicyloyl- 
salicyloylamide. 

Diprene, and its dihydrochloride (As- 
CHAN), i, 1212. 

Diprolylglycine anhydride, dihydroxy- 
(ABDERHALDEN and Komm), i, 891. 
2:5-Diisopropenyldiethylaniline  (Bo- 

GERT and Nisson), i, 1315. 
2:5. Diisopropenyldimethylaniline (Bo- 
GERT and Nisson), i, 1315. 
OLDSCHMIDT and i, 337. 
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Dipropionylethylmethane, and its copper 
salt (MurGAN and Drew), i, 494. 

2:4-Dipropoxydimercuribenzaldehyde, 6- 
nitro-3-hydroxy- (HENRY and SHARP), 
i, 739. 

aa-Dipropoxypropane, y-chloro- (Duv- 
LIBRE), i, 259. 

ay-Dipropyl isoamyl ether (Duuikre), 
i, 259. 

Dipropylacetamide, di-8-hydroxy-, and 
its picrate (LEVENEand SCHEIDIGGER), 
i, 1049, 

yy-Dipropylallyl alcohol, and its allo- 
phanate (WoUSENG@), i, 824. 

§:5-Dicsopropylbarbituric acid (HoFF- 
MANN, LA RovuwE & Co.), i, 211. 

and 
PERRIN), i, 1102. 

Diisopropylideneglucose, preparation of 

(LEVENE and MEyER), i, 14. 
structure of (OHLE), i, 497 ; (LEVENE 
and MEYER), i, 944. 

Diisopropylidene-d-glucosedibenzyl- 
mercaptal, and its p-toluenesulphonyl 
derivative (Pacsv), i, 713. 

8-Diisopropylidenelevulose, derivatives 
of (OHLE and KoL.Er), i, 1169. 

Diisopropylmethane. See 83-Dimethyl- 
pentane. 

Dipropylvinylearbinol, and its allophan- 
ate (WoUSENG), i, 824. 

$:4-Dipyridyl, and its salts (SMITH), 
i, 558. 

2:2’-Dipyridylamine, mercurichloride 
and methiodide of (DIEPOLDER, DacH- 
LAUER, D&UERLEIN, and WOLFEL), 
i, 995. 

Di-2-pyridyloxamide 
BIN), i, 988. 

5:5’- Di. 8-pyrrylethyl-3”-carbethoxy- 
methyl-2:2’-dipyrrylmethene (Fis- 
CHER and ScHEYER), i, 1232. 

Di-8-pyrrylmethenes (FiscHER and 
SMEYKAL), i, 544. 

Dipyrrylmethene colouri matters, 
a-bromiuated (FIscHER and SCHEYER), 
i, 80. 

4:4’-Dipyrylene-2:6:2’:6’-tetracarboxylic 
acid, and its sodium salt and ethyl 
ester (ARNDT and NACHTWEY), i, 199. 

4:4’-Diquinolyl (CLEMo and PERKIN), 
i, 1104, 
2:2’-Diquinolylamine, and its derivatives 
(DizpoLpER, DacHLAUER, DEUVER- 
LEIN, and WOLFEL), i, 995. 
hydrochloride (HAMER), i, 994. 
Disaccharides (HoLLEMAN and CHoU- 
FOFR), i, 1071. 
reducing, nomenclature of (BERG- 
MANN, ScHOTTE, RENNERT, LUDE- 
and i, 268. 
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Disaccharide anhydride (BERGMANN, 
MIEKELEY, and STATHER), i, 5. 

Disalicylatoferric acid (ZETZScHE, VIELI, 
LILLJEQVIST, and i, 402. 

a- and §-Disalicylides (ANscHiTz and 
RIEPENKROGER), i, 1072. 

Discatole, and its salts (Oppo and 
Crippa), i, 427. 

Dispersion, variable and _ invariable 
properties of (OSTWALD), ii, 96. 
optical, in relation to selective re- 
fraction (HAVELOCK), ii, 441. 

rotatory, chemical significance of 
(HUNTER), ii, 645. 
formula for (BURKI), ii, 218. 
of crystals (LONGCHAMBON), ii, 512. 
of organic compounds (Lowry and 
RicHARDS), i, 1029 ; (Lowry and 
CurTTER), i, 1040. 
Dispersoids, coagulation of (JANEK), 
ii, 534. 
apparatus for determination of the 
charge on (JANEK), ii, 247. 
Dispirans, synthesis of (RADULESCU), 
i, 58. 
heterocyclic (RADULESCU), i, 215. 

Dissociation pressure, determination of 
(CENTNERSZWER and ANDRUSOV), 
li, 655. 

Distillation, fractional, of liquids (W1D- 

MER), ii, 234; (CRISMER), ii, 591. 
receiving apparatus for (SEYER), 
ii, 670. 
vacuum, prevention of bumping in 
(BECKER), ii, 246. 
Distillation apparatus, fractional (Na- 
SON), ii, 17 ; (ANDRf), ii, 469. 
combined condenser and fractionating 
column (GOODERHAM), ii, 846. 
micro- (LEFFMANN), ii, 846. 
for reduced pressures (WuRTH), ii, 
540. 
for oils (CALDERWOOD), ii, 540. 

Distyryl ketone (dibenzylideneacetone), 
reaction of, with mercuric acetate 
(MIDDLETON), i, 291. 

Distyryl ketones, o-hydroxy-, inter- 
action of ethyl acetoacetate and 
(HEILBRON and Forster), i, 1323. 

Disulphoisatide, constitution of (WAHL 
and HANSEN), i, 322. 

Disulphoxides, constitution of (SMILES 
and GrssoNn), i, 275. 

Disulphur difluoride. See under Sulphur. 

4:6-Di-8-ar-tetrahydronaphthoyliso- 
phthalic acid (pe and 
ScuMIpDT), i, 1083. 

Ditetrahydronaphthylsulphone (MEYER, 
ScHMIDT, and Grim), i, 29. 

Ditetramethylenedi-imine, salts and 
derivatives of (v. BRAUN, BLESSING, 
and ZoBEL), i, 426. 
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Dithio-acids, organic, preparation of 
(Bruni and LeEv1), i, 964. 
Dithionates and Dithionic acid. See 

under Sulphur. 
Di-p-toluic acid, resorciny] ester (AUTEN- 
RIETH and THOMAE), i, 962. 
4:6:Di-o-toluoylisophthalic acid, 
3’-chloro-, and its methyl ester (Dz 
and Scumipt), i, 1083. 
4:6-Di-p-toluoylisophthalic acid, and di- 
‘-chloro-, and their methyl esters 
(DE DresBacH and i, 1082. 
2:5-Di-o-toluoylterephthalic acid, di- 
3’-chloro-, and its methyl ester (DE 
DiEsBaAcH and ScHMIDT), i, 1083. 
2:5-Di-p-toluoylterephthalic acid, and 
di-3’-chloro-, and their methyl] esters 
(DE DigsBacH and i, 1082. 
Ditolylacetamidines (CHEMISCHE Fa- 
— VORM. WEILER TER MEER), i, 
Di-m-tolyldimethylmethane, pp’ -di- 
amino- (FARBWERKE VORM. MEISTER, 
Lucius, & Brine), i, 670. 
aa-Di-p-tolylethylene, action of nitric 
acid on (ANscHUTZ and HILBERT), 
i, 1296. 
aa-Di-p-tolylethylene, §8-bromo-, and 
B-nitro- (ANSCHUTZ and HILBERT), i, 
1296. 
Di-o-tolylhydrazodthiodicarbonamide 
(FRomM, SoFFNER, and FREy), i, 94. . 
Ditolylsulphone, 3:3’-diamino-, and its 
diacetyl derivative and  3:3’-di- 
and 3:5:8':5’-tetra-nitro- (MEYER, 
ScHMIDT, and Grim), i, 28. 
8-Di-o-tolylthiocarbamide, di-5-bromo- 
and di-5-nitro- (Dyson and GEORGE), 
i, 1057. 
by uranium salts i, 


purine, colloidal chemical basis of 
(OEHME), i, 1012. 

Divarinol, synthesis of (Sonn and 
SCHEFFLER), i, 849. 

Diveratrocopyrine, aminohydroxy-, and 


dihydroxy- (LAWSON, PERKIN, al 
RosInson), i, 564. 

(FicHTER and i, 

82. 

Dixanthyl-4-methylpyrazolone (Fossz, 
HIEULLE and Bass), i, 429. 

Dixanthylpyrazolone (Fossz, HIEULLE, 
and Bass), i, 428. , 

(Doucet), |, 
6 


Di-m-xylylsulphone, and its derivatives 
(MEYER, ScHMIDT, and Grim), i, 28. 

n-Docosoic acid, esters (LEVENE and 
TAYLOR), i, 828. 

cyanide and iodide (LEVENE 

and TAYLOR), i, 828. 


i 
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Dodecahydrocarbazole, and its picrate 
(PERKIN and PuantT), i, 1105. 

Dodecahydrodecacyclene (DzIEWONSKI 
and Suszko), i, 1056. 

Dodecoic acid, anilide of (LANGLAIs and 
Gosy), i, 1153. 

Dogs, sulphur metabolism in (HELE), i, 
899. 


Dog-fish, spiny. See Acanthias vulgaris. 
Dolomite (BACKSTROM), ii, 257. 
crystalline lattices of (LEvi and FEr- 
RARI), ii, 760. 
Dolphin oil, tetradecenoic acid from 
(T'susImoTo), i, 135. 
Doppler effect in canal ray line and 
band spectra (Rav), ii, 134. 
Drosera rotundifolia, chemonastia of 
(MgEvius), i, 1392. 
Drosophila melanogaster, pigmentation 
of (pE LunA), i, 348, 808. 
Drugs, adsorption and distribution of 
in the organism (KEEsER), i, 460. 
trypanocidal (FoURNEAU, TREFOUEL, 
and VALLEE), i, 382, 504. 
identification of, by means of fluor- 
escence (BAYLE and Fasrp), ii, 574. 
Drying, discontinuity of (FIsHER), ii, 
454. 


intensive, influence of, on inner 
equilibria (Smits), ii, 655. 
Drying agents (OBERMILLER), ii, 454. 
Drying apparatus for gases (JACKSON), 
ii, 245. 

Dulcin. See p-Phenetylcarbamide. 
Duodenal fluid, detection of urobilin in 
(GrimBert and Porrort), ii, 508. 

determination of pancreatic enzymes 
in (SPENCER), ii, 636. 
Duodenal mucosa, insulin-like substance 
from (Ivy and FisHER), i, 1017. 
Duodenum, cholesterol content of 
(Hertz and Kaun), i, 114. 
enzymic action of extracts of (BERG- 
MAN, DuKEs, and YARBOROUGH), i, 
1267. 
Duroquinonedi-imine (KEHRMANN and 
CorDONE), i, 215. 
ate. tautomerism of (INGOLD), i, 
26. 


Dyeing (RuGGLI and FiscHt!), ii, 464, 
636 


ph ysical chemistry of (BrIGGs), ii, 394. 
Dysmutation (FERNANDEZ and GaR- 
MENDIA), i, 247. 


E. 


Earth, analysis of the interior of the 
_ (TamMaAnn), ii, 163, 493. 

internal temperature in relation to 

of the (SocoLow), ii, 
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Earths, rare (YNTEMA), ii, 185. 

isomorphism of metals of, with those 
of the calcium group (ZAMBONINI), 
ii, 816. 

carbonates of (PrEIss and DussIKk), 
ii, 261; (Preiss and RAINER), ii, 
262. 

double carbonates of sodium and 
(ZAMBONINI and Carossi), ii, 
261. 

chromates of (BritTon), ii, 763. 

bombardment of oxides of, with 
cathode rays (TrucKE), ii, 370. 

pharmacology of (Hara), i, 245. 

separation of (PRANDTL and RAUCHEN- 
BERGER), ii, 48; (PRANDTL and 
HvtTtTNER), ii, 615; (FERNANDES), 
ii, 861, 

Earth-worm, effect of salts on the 
rhythmic motions of the skin of 
(Hart), i, 591. 

Ebullioscopic apparatus, Washburn- 
Cottrell, modified (SwIENTOSLAWSKI, 
WASZKOSIENRENSKI, and RomMEt), ii, 
469. 

y-Ecgonine, and its derivatives (WILL- 
STATTER, WOLFES, and MADER), 
i, 72. 

y-Ecgonine, methyl esters, and their 
derivatives (WILLSTATTER, WOLFEs, 
and MADER), i, 7i. 

Echinoderms, marine, sterols from 
(PAGE), i, 120. 

Edestin, hydrolysis of (OsBoRNE, 

LEAVENWORTH, and NOoLan), i, 
1361. 
by trypsin (NorTHROP), i, 805. 
Eggs, coajulation and structure of 
(AMAR), i, 687. 
action of thorium-X on maturation of 
(AVERSENQ, DELAS, JALOUSTRE, 
and Maurin), i, 796. 
hen’s, change in lime content of, 
in development (PLIMMER and 
Lownpss), i, 1871. 
of shark, lecithin from (PoNncgE), i, 
1371. 
Egg-shells, ooporphyrin from (FiscHER 
and i, 230. 
plovers’, ooporphyrin from (FISCHER 
and K6eL), i, 1130. 
Egg white, digestion of (RosE and 
MacLeop), i, 444. 
separation of proteins of (PIETTRE), 
i, 228. 

n-Eicosanol (LEVENE and TAYLOR), i, 
828. 

n-Eicosoic acid, and its esters (LEVENE 
and TAYLOR), i, 828. 

n-Eicosyl cyanide and iodide (LEVENE 
and ‘I'AYLOR), i, 828. 

Elewostearic acid (MAQUENNE), i, 260. 
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a-Eleostearic acid, bromine derivatives 
of (IsHi0), i, 364. 

B-Eleostearic acid, dibromo- (PARKER, 
Rav, RoBERTSON, and SIMONSEN), i, 
609. 

Elaidic acid, and its anhydride (HoLDE 
and i, 260. 

Elder. See Sambucus canadensis. 

Electric arc, abnormal low-voltage, 

ionisation in (ComMpTon and 
Ecxkart), ii, 515. 
arc lamp, sodium—potassium vapour, 
potential gradient in (NEWMAN), 
li, 222. 
current, effect of intermediate oxides 
in batteries on short-circuiting of 
(HotMBog), ii, 538. 
discharge in gases (GUNTHER- 
ScHULZE), ii, 290; (ZELENY; 
GEORGE and OPLINGER), ii, 715. 
at low pressures (THOMSON), ii, 
646. 


disappearance of gases in the 
(GENERAL Exxctric Co.), ii, 808. 

absence of helium from gases of 
(ALLISON and Harkins), ii, 407. 

catalysis in the (ANDEREGG and 
BowERs), ii, 545. 

luminous, in gases (Borovic and 
PAvVLov), ii, 374. 

in halogens, luminosity of (NoyEs), 
ii, 585. 

in hydrogen and air (OELKERS), ii, 

47. 


corona, surface complications in 
(ANDEREGG), ii, 16. 
electrodeless, (FooTE and RuARK), 
ii, 801. 
glow, cathode fall of (GinTHER- 
Scuvuuze), ii, 665. 
double layer (McBatn), ii, 594. 
on the surface of solids and liquids 
(FRAENKEL), ii, 528. 
field, movement in (LAING), i, 987. 
glow lamp for detection of rays (v. 
BAEYER and KutTznEpr), ii, 226. 
moments (BorN and HEISENBERG), ii, 
434; (Zann), ii, 809 ; (SmyrTu), ii, 
810 


Electrical conductivity and atomic 

structure (FEUSSNER), ii, 716. 

measurement of, with the galvano- 
meter (THIESSEN), ii, 825. 

temperature coefficients of (BILTz), 
ii, 515. 

of acetophenone solutions of alkali 
halides (MorGAN and LAMMERT), 
ii, 656. 

and boiling point of electrolytic 
liquids (v. HEvEsy), ii, 16. 

of fused chlorides ii, 548 ; 
(Voret and Bi1T2), ii, 552. 


Electrical conductivity of electrolytes 
for high frequencies (GRANIER), 
ii, 456. 

of flames containing alkali salts 
(PoNTREMOL)), ii, 388. 

of metals (Simon), ii, 445. 

of metals and alloys (H@sENDAHL), 
ii, 647. 

in fused metallic alloys (KREMANN, 
OrTNER, and MARKL), ii, 723; 
(KREMANN and BropAR), ii, 724. 

of salts of higher fatty acids 
and Prasap), ii, 


of salt solutions (ALLMAND and 
NIcKELs), ii, 14. 
of uni-univalent and uni-n-valent 
— in solutions (WALDEN), ii, 
of salt vapours (ScHMIDT and 
WALTER), ii, 13. 
of solid salts (VAILLANT), 456. 
of soil extracts (ATKINS), i, 819. 
of solutions, lecture experiment on 
(Warts), ii, 671. 
resistance of pure metals (TuyNn and 
OnNEs), ii, 12. 
Electricity, origin of, in thunderstorms 
(ARMSTRONG), ii, 12. 
Electrification by adsorption (CHov- 
cROUN), ii, 155. 
Electrodes, processes occurring at 
(KoHLSCHUTTER), ii, 538. 
of (VERSCHAFFELT), ii, 
317. 
potential of (HEYROvSsKY), ii, 457. 
in non-aqueous solvents (BAvR), ii, 


chlorine, depolarisation of, by 
organic compounds (Yourz), ii, 
318. 
diffusion gas (ScHMID), ii, 324. 
ser use of, with molten salt 
electrolytes (TayLor), ii, 828. 
fluorine, potential of (Simons and 
HILDEBRAND), ii, 828. 
lass (v. STEIGER), ii, 696. 
ydrogen, (ConsIDINE), ii, 562. 
tential of, in alkaline solutions 
(ATEN), ii, 88. 
influence of neutral salts on the 
potential of (PRrzEBOROWSKI, 
FLEISSNER, and SABRODINA), Ii, 
7 


87. 
effect of platinum catalysts on 
(HAMMETT), ii, 162. 
water-jacketed (Simms), ii, 14. _ 
determination of chromic acid with 
(Britton), ii, 704. 
and quinhydrone, affinity constants 
of amino-bases by means of 
(PriNG), ii, 596. 


INDEX OF SUBJECTS. 


Electrodes, mercury, oxidation poten- 
tials at (Forbes and HALz), ii, 
316. 

use of, in electrometric analysis 
(Ko.TaorF and VERzYL), ii, 199. 
metallic, inflnence of neutral salts on 
the potential of (Poma), ii, 148. 
oxygen, measurement of *‘ inaccessible 
tentials” with (GoarD and 
IDEAL), ii, 598. 
determination of chromic acid with 
(Britton), ii. 704. 
palladium (ANDREWS), ii, 458. 
poisoned, potential of (IsGARISCHEV 
and KoLpAEWA), ii, 527. 
quinhydrone, poteutial of (BIILMANN), 
ii, 596. 
temperature coefficient of (BrIL- 
MANN and Krarvp), ii, 742. 
stability of (LAMER and RIDEAL), 
i, 281. 
use of (LAMER and Parsons), ii, 
55. 
silver and silver bromide, effects of 
salts on the constants of (KoLt- 
HOFF), ii, 316. 
Electroisomerism. See under Isomerism. 
Electrolysis by graded potentials (Las- 
SIEUR), ii, 15. 
intermittent current (GLASSTONE), ii, 
151. 
formation of colloids by (PAVLOV), ii, 
236. 
Electrolytes, conductance of, for high 
frequencies (GRANIER), ii, 456. 
ionisation of, from conductivity 
(CHERBULIEZ), ii, 148. 
vapour pressure and ionisation con- 
stant of (JABECZYNSKI), ii, 525. 
dielectric constants of (BLtx), ii, 824. 
osmotic pressure of (BJERRUM), ii, 24. 
protective effect of, on colloidal sus- 
pensions (BouraRiIc and PENEAD), 
li, 595. 
of high molecular weight, and their 
significance in living cells (HAMMAR- 
STEN), i, 1139. 
inorganic, adsorption at the surface 
between air (FRUMKIN), ii, 462. 
liquid, relation between boiling point 


and conductivity of (v. H&vVEsy), 


ii, 16. 
solid, constitution of (FRERS), ii, 827. 
— of ions in (ScHMIDT), ii, 


strong, constitution of (DRUCKER and 
_ Riernor), ii, 657. 
ionisation of (RopgrrsH), ii, 825. 
solubility relations of (ScHARER), ii, 
455 ; (BUTLER), ii, 727. 
diffusion of, in solution (Gérz and 
PamFIL), ii, 454. 
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strong, osmotic pressure 
of dilute solutions of (DEBYE), ii, 
386. 
Electrolytic dissociation in relation to 
temperature and solvent (Brop- 
SKY), ii, 388 
and the dilution law (SzyszKowsk1), 


ii, 304, 
of salts in furfuraldehyde (GETMAN), 
ii, 305. 
oxidation of aromatic hydrocarbons 
(FICHTER), i, 629. 
reduction in acid solution (KINDLER, 
Girsk, and IspEre), i, 781. 
of acid oximes (ISHIBASHI), i, 621. 
of carbonyl derivatives (HIBBERT 
and Reap), i, 613. 

Electrometer, differential 
(CARMAN), ii, 809. 

Electromotive force, Nernst theory. of 

(BuTLER), ii, 598. 
in relation to molecular attraction 
(KARPEN), ii, 316. 
Electrons, emission of, by the Compton 
effect (MEITNER), li, 368. 
under the influence of chemical 
action (BROTHERTON), ii, 377. 
from metals (RICHARDSON ; DusuH- 
MAN), ii, 291. 
from heated platinum (TYNDALL 
and GRINDLEY), ii, 376. 
by ionic impact on platinum 
(BADARED), li, 376. 
thermodynamics of (RICHARDSON), 
ii, 376. 
impact of, in gases (COMPTON), ii, 8 ; 
(HucHEs), ii, 646. 
ionisation by impact of (BLACKETT), 
ii, 289. 
capture and loss of, by a-particles 
(RuTHERFORD), ii, 225. 
mobility of, in flames (BaRNEs), ii, 
ii, 291. 
in gases (LOEB), ii, 290; (WAHLIN), 
ii, 
free, interaction between radiation 
and (BoTHE), ii, 362. 
concentration of, within conductors 
(WATERMAN), ii, 809. 
low-velocity, behaviour of, in methane 
(GLOCKLER), ii, 374. 

Electropy (KarczaG and Pavwz), i, 
688. 

Electrovalency and covalency (BRIGGs), 
ii, 384. 

Eledone moschata, extractives of (ACKER- 
MANN, Hoxrz, and KutTscHER), i, 
348, 

Eledonine (AcKERMANN, and 
KurTscHER), i, 348. 
a, search for a new, (YNTEMA), ii, 
185. 


idiostatic 
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Element of atomic number 43 (Bosan- 
QUET and KEELEY), ii, 651. 
of atomic number 61, search for 
(PRANDT and GRIMM), ii, 615. 
Elements, evolution and disintegration 
of (CLARKE), ii, 587. 
relation between constants of, and 
atomic concentration (LASAREV), 
ii, 517. 
complexity of (RussELL), ii, 445, 812. 
vibration frequency of (WAGSTAFF), 
ii, 137. 
amphoteric (KASARNOWSKY), ii, 151. 
crystalline. See €rystalline elements. 
non-metallic, dielectric constants of 
(ADDENBROOKR), ii, 441. 
radioactive. See Radioactive elements. 
rare, detection of, in Italian materials 
(PortEzza and Donati), ii, 417. 

Elemi resin, Manila, elemic acid from 
(Lies and ScHWARZL), i, 1312. 

a-Elemic acid, and its salts and deriv- 
atives (LizB and ScHwARz1t), i, 1312. 

Elsholtzic acid, and its salts and deriv- 
atives (ASAHINA, MuRAYAMA, SHI- 
BATA, Kartyonz, Kuwapa, and 
ASANO), i, 976. 

Elsholtzione, constitution of (ASAHINA, 
MuRAYAMA, SHIBATA, KARIYONE, 
KuwapDaA, and AsANno), i, 976. 

Elsholtzoylacetic acid, ethyl ester 
(AsapA, MuRAYAMA, SHIBATA, 
KarriyonE, Kuwapa, and ASANO), 
i, 977. 

Emodin, 
WIpMER), i, 
Apams), i, 758. 

Emulsification, theory of (FINKLE, 
DraPeEr, and HILDEBRAND), ii, 97. 

Emulsin, hydrolysis of starch by 
(KvuuHy), i, 692. 

Emulsions, theory of (HARKINS and 

Kerrn), ii, 730. 
surface tension of (JosH1), ii, 529. 
phase reversal in (SEIFRIZ), i, 127. 
oil-in-water, and water-in-oil, surface 
tension of (Josut), ii, 731. 

Endiolates, autoxidation of (SCHEIBLER 
and EmMDEN), i, 42. 

Enols, determination of (KAUFMANN 
and WotFrF), i, 136, 835 ; (KAUFMANN 
and LiEpe), i, 209. 

Enterokinase (WILLSTATTER 
WaALpscHMITz-LeITz), i, 473. 

Entropy of gases (SYRKIN), ii, 589. 

Enzymes, constitution and mode of 

action of i, 350. 
action of light on (PiNcUssEN and 
Karo), i, 107 ; (PrNcussEN and DI 
RENZO), i, 468 ; (PINCUSSEN), i, 469. 
optimum temperature of (BROWNLEE), 
i, 592. 


(EpER and 


synthesis of 
185; (JACOBSON and 


and 


INDEX OF SUBJECTS, 


Enzymes, adsorption of (KRavuT and 
WENZEL), i, 467. 
equilibria of the action of (v. EULER 
and JOSEPHSON), i, 918. 
comparative action of acids and, in 
hydrolysis (CoLIn and Cuavpvn), 
i, 466. 
action of amino-acids on decay of 
(RocKwoop), i, 1148. 
influence of colloids on (PINcUssEN), 
i, 105 ; (HaciHaARaA), i, 107, 472. 
purification of (MIcHAELIs and Davip- 
SOHN), i, 464. 
by electro-dialysis (FrickE and 
Kaga), i, 469. 
purification and concentration of 
solutions of (REYNOLDs), i, 464. 
digestion of gums by (VoskKRESSEN- 
SKI), i, 692. 
hydrolysis of sugars and glucosides by 
and SozorkKa), i, 711. 
processes of, conditioned by immunis- 
ation (KUPELWIESER; KUPELWIESER 
and Wasr1t), i, 806. 
action of poisons on (SANTESSON), i, 
1148. 
formation of, in germinating seeds 
(OPaARIN and Bacn), i, 1276. 
in woodsap (VoTcHAL), i, 251. 
in animal tissues, and their electrolysis 
(MarIcnon), i, 464, 592. 
of blood (Compton), i, 594; (IvaAy- 
ITZKY-VASSILENKO BaAc#; 
and CHERASKOVA), i, 1258. 
of the placenta (MaxEDA), i, 238. 
amylolytic, determination of, activity 
of (FABRE and PéNaAv), ii, 132. 
dried, effect of heat on (ARrTom), i, 
1384. 
oxidising (RoBINson; ONsLOw), i, 
921. 
pancreatic (WILLSTATTER and WALD- 
SCHMITZ-LEITz), i, 473; (WILL- 
STATTER and MEMMEN), i, 695. 
determination of, in duodenal fluid 
(SPENCER), ii, 636. 
proteolytic, effect of azine colouring 
matters on (Marston), i, 350. 
Enzymes. See also:— 
Aminoacidase. 
Amylase. 
Antiamylase. 
Antiphenolase. 
Arginase. 
Auxourease. 
Catalase. 
Cellase. 
Cellobiase. 
Diastase. 
Enterokinase. 
Erepsin. 
Esterase. 
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Enzymes. See also:— 
Fructosediphosphatase. 
Glycerophosphatase. 
Hydrogenase. 

Inulase. 

Invertase. 
Laccase. 

Lactase. 
Lichenase. 
Maltase. 
Mannosidase. 
Monophosphatase. 
Nucleosidase. 
Peroxydase. 
Phenolase. 
Phosphatase. 
Protease. 
Raffinase. 

Rennin. 
Saccharophosphatase. 
Succinodehydrogenase. 
Sulphatase. 
Takadiastase. 
Taka-invertase. 
Takalactase. 
Urease. 

Xanthine oxydase. 

Eazyme action (FALK, NoyEs, 

SueiuRA), i, 696, 1267. 
studies on (Rockwoop and Husa), i, 
351. 

Ephedrine, synthesis of (FouRNEAU and 
Kawnao), i, 978. 

Epicatechins, stereoisomeric (FREUDEN- 
BERG and PuRRMANN) i, 868. 

Epichitosamine penta-acetate (LzE- 
VENE), i, 19. 

Epilepsy, composition of blood in (PEz- 
ZALI; Brawoop), i, 1137. 

Equation of state, new empirical (LEEs), 

ii, 231. 
for gases (JONES), ii, 519. 
van der Waals’, derivation of (OWEN), 
ii, 231. 
connexion between Trouton’s rule 
and (BRANDT), ii, 232. 
conclusions from (CENTNERSZWER), 
ii, 21. 
the term ‘*}” in (HERz), ii, 20. 
application of, to liquids (BERGER), 
li, 654. 
Wohl’s (NESSELMANN), ii, 385. 

Equilibria in binary systems, influence 

of substitution on (KREMANN and 
Drerricn), i, 36, 68; KREMANN 
and i, 52. 

of a liquid with saturated vapour 
(Karen), ii, 301. 

of esterification in the gaseous state 
and ScHuYLER), ii, 147. 

between reducing gases and metallic 
oxides (MAEDA), ii, 25. 


and 
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Equilibria in mixed salt solutions 

(SasAkI), ii, 727. 

chemical, graphic determination of 
(SCHWARTZKOPFF), ii, 837. 

gaseous, constants of (SAUNDERS), ii, 
836. 

(BuTLER), ii, 580, 598, 
27. 


heterogeneous, chemical, and adsorp- 
tion (PAVLOV), ii, 594. 

inner, influence of intensive drying on 
(Smits), ii, 655. 

non-, uni-, and  multi-variant 
(SCHREINEMAKERS), ii, 389, 601. 

one-sided (BAUR), ii, 841. 

Equilibrium constants in gaseous and 
liquid phases (SWIENTOSLAWSK]), ii, 
601. 


Erepsin, action of, on benzoylated and 
methylated polypeptides (Imar), i, 
920, 921. 

importance of, in protein digestion 
(TERROINE and PRzYLECKI), i, 237. 

Eriochrome-red B, chromic and cobaltic 
lakes of (MoRGAN and Sm1TH), i, 1859. 

Erucic acid, stereoisomerism of brassidic 
acid and (HoLpE), i, 135. 

Esculetol (BERTRAND and DgoritTcR), 
i, 813. 

Eserethole, nitroso- (POLONOVSKI), i, 
1094, 

Eseretholemethine, cyano-, and its meth- 
iodide (Max and Micuet Poto- 
NOVSK]I), i, 980. 

Eserine (physostigmine) (STEDMAN), i, 

981. 


constitution of, and its reduction 
(PoLoNovsKI), i, 1094. 

tautomerism of (Max and MICHEL 
PoLoNovsk]I), i, 980. 

degradation of hydrogenated deriv- 
atives of (PoLONOVSK1), i, 1093. 

hydrate of, and nitroso- (POLONOVSK]), 
i, 1094. 

Esters, preparation of (BARNETT and 
Nrxon), i, 1192. 
from secondary alcohols (VERNIM- 
MEN), i, 825. 

fission and synthesis of, by li 
from lacteal glands and from milk 
(VIRTANEN), 1, 908. 

catalytic hydrolysis of, by acids 
(BERGER), i, 486. 

action of Grignard reagents on (STapD- 
NIKOY), i, 388. 

additive compounds of stannic halides 
with (H1kBER), i, 1249. 

containing a C, group, melting points 
of (LIEVENSs), ii, 590. 

of saturated and unsaturated acids, 
alcoholysis of (DASANNACHARYA), 
i, 937. 
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Esters, aliphatic, action of alkali metals 
on (SCHEIBLER and EMDEN), i, 42. 
Esterase of ossifying cartilage (RoBIsON 

and Soames; Kay and Rosison), 
i, 904. 

liver, comparison of pancreatic lipase 
with (WILLSTATTER and MEMMEN), 
i, 1144, 

phosphoric, of blood (MARTLAND, 
HavusMAN, and Rosison), i, 1381. 

Esterification, equilibria of, in the gas- 

eous state (EDGAR and SCHUYLER), 
ii, 147. 

by dilution in inert media (BouLEz), 
ii, 430. 


in presence of silica gels (MILLIGAN, ~ 


CHAPPELL, and REID), ii, 667. 

Ethane, liquefaction of mixtures of 
sulphur dioxide and (Munp and 
HERRENT), ii, 453, 822. 

hexa-substituted derivatives, forma- 
tion of, from tertiary ethers (ZIEGLER 
and SCHNELL), i, 850. 

Ethane, halogen derivatives, action of 
liquid ammonia and sodamide on 
(Picon), i, 1172. 

s-dichlorotetranitro-, and tetranitro-, 
potassium derivative, halogenation 
of (HUNTER), i, 1028. 
chloro-oximino- (SKINNER), i, 626. 
Ethanesulphinanilide (SonN and 
ScumipT), i, 1181. 
10:21-Ethano-5:10:15:16:17:18:19:20- 
octahydroacrindoline (CLEMo, 
KIN, and Rosinson), i, 1338. 
10:21-Etheno-5:10:16:17:18:19-hexa- 
hydroacrindoline, and its salts 
= PERKIN, and Rosinson), i, 
1837. 

Ethers, synthesis of (WHITE, Morri- 

son, and ANDERSON), i, 726. 
autoxidation of (CLOVER), i, 363. 
decomposition of, by sodium (ScHo- 

RIGIN), i, 1185. 
of polysaccharides (CHOWDHURY), i, 


Ethereal sulphates, synthesis of (HELE), 
i, 586. 
formation of, in urine (SHIPLE, 
MuLpoon, and SHERWIN), i, 899. 
enyzmatic fission of, in urine (No- 
GUCHI), i, 244. 
Ethoxalylacetmethylanilide. and its 
salts (KiistzR, SCHLACK, ERFLE, and 
Hess), i, 542. 

Ethoxide, aluminium, as catalyst in con- 
densation of aldehydes (CHILD and 
ApxIns), i, 139. 

sodium, electrolysis of solutions of 
(SHIKATA), 1i, 597. 
action of nitric oxide on (STECHOW), 
i, 1157. 
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2-p-Ethoxyanilino-1-methylglyoxaline, 
i, 877. 

p-Ethoxybenzanilide (AUTENRIETH and 
THOMAB), i, 486. 

p-Ethoxybenzoic anhydride 
RIETH and THOMAE), i, 486, 

p-Ethoxybenzoylacrylic acid, and its 
isomeric esters and their semicarb- 
azones (RIcE), i, 1314. 

2-hydroxy- (KoHLER), i, 
572. 

B-p-Ethoxybenzoylpropionic acid, esters 
of, and a8-dibromo-, and a-hydroxy- 
(Rick), i, 1315. 

5-Ethoxybenzthiazole, 1-thiol (SEBRELL 
and Boorp), i, 90. 

4-Ethoxy-4’-dimethylaminochalkone. 
Seve 4-Ethoxypheny] 4-dimethylamino- 
styryl ketone. 

7-Ethoxy-4’-dimethylaminoflavone 
(NAGELI and TAMBOR), i, 534. 

8(or 4)-Ethoxy-1:1-dimethylcyc/obutan- 
2-one, and its phenylhydrazone 
(STAUDINGER and MEyER), ii, 
296. 

9-Ethoxy-9-88-diphenylvinylxanthen 
(Z1zcLER, BREMER, THIEL, and 
THIELMANN), i, 309. 

a-Ethoxy-aa-di-p-tolylethane, 
(AuscHttz and 
1296. 
8-Ethoxy-1-ethyl-2:3-dihydroindole, and 
its hydrochloride (RATH), i, 667. 
8-Ethoxy-4-ethyl-1:2:3:4-tetrahydro- 
quinoline (RAtH), i, 667. 
5-Ethoxy-4-(2-hydroxy-3-ethoxybenzyl- 
idene)-1:2:3:4-tetrahydroxanthylium 
ferrichloride (Ripegway and Rvsin- 
son), i, 307. 
5-Ethoxy-2-hydroxymethyl-4-pyridone, 
picrate of (YABUTA), i, 537. 
4-one (STAUDINGER and RvzicKA), 
i, 750. 
and its picrate (KaRRER and Gri- 
NACHER), i, 1118. 
5-Ethoxy-2-methyloxazole, and its 
picrate (KARRER and GRANACHER), 
i, 1118. 
a-Ethoxy-o-nitrophenylcinnamic acid, 
and its methyl ester (WIsLICENUS 
and THoma), i, 390. 
8-Ethoxy-2-phenylbenzopyrylium ferri-’ 
chloride, and 8-amino-, benzoyl- 
(Ripeway and Rostnson), 
i, 307. 
5-Ethoxy-2-phenyl-4-isobutyloxazole, 
and its picrate (KARRER and GRA- 
NACBER), i, 1118, 


(AUTEN- 


p-nitro- 
HILBERT), i, 


| 
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4-Ethoxyphenyl 4-dimethylaminostyryl 
ketone, 2-hydroxy-, and its acetyl 
derivative (NAGELI and TaMBoR), 
i, 534. 

p-Ethoxyphenyliminodiacetic acid 
(KALLE & Co.), i, 1070, 1071. 

us-p-Ethoxyphenylmethylcarbamide, 
p-B-hydroxy- (BOEHRINGER & SOHNE), 
i, 1060. 

5-Ethoxy-2-phenyloxazole, and its salts 
(KARRER and GRANACHER), i, 1118. 

8-Ethoxy-8-phenylpropiophenone, a- 
bromo-, and a-iodo- (MIDDLETON), 
i, 292. 

6-Ethoxy-2-phenylquinoline-4-acetic 
acid, ethyl ester (Society or CHEM- 
ICAL INDUSTRY IN BASLE), i, 206. 

6-Ethoxy-2-phenyl-4-quinolyl bromo- 
methyl ketone, and its hydrochloride 
(SocleTY oF CHEMICAL INDUSTRY IN 
BASLE), i, 206. 

6-Ethoxy-2-phenyl-4-quinolyldiethyl- 
aminoethanol, and its dihydrochloride 
(Soctery oF CHEMICAL INDUSTRY IN 
BASLE), i, 206. 

6-Ethoxy-2-phenyl-4-quinolyl diethyl- 
aminomethyl ketone hydrobromide 
(SocrETY oF CHEMICAL INDUSTRY IN 
BASLE), i, 206, 

aminoethanol, and its dihydrochloride 
(SocteTy oF CHEMICAL INDUSTRY IN 
Bask), i, 206. 

6-Ethoxy-2-phenyl-4-quinolyl dimethyl- 
aminomethyl ketone hydrobromide 
(Socrety oF CHEMICAL INDUSTRY IN 
BASLE), i, 206. 

6-Ethoxy-2-phenyl-4-quinolyl methyl 
ketone, and its hydrochloride (SoctrTy 
INDUSTRY IN BASLE), 
i, 206. 

6-Ethoxy-2-phenyl-4-quinolylpiperi- 
dino-ethanol, and its dihydrochloride 
(Socrery oF CHEMICAL INDUSTRY IN 
Baste), i, 206. 

6-Ethoxy-2-phenyl-4-quinolyl _piperi- 
dinomethyl ketone, and its salts 
(Society or CHEMICAL INDUSTRY IN 
Bas.e), i, 206. 

4-Ethoxypyridine, 6’-chloro-3-amino-, 
and 3-nitro-, and their derivatives 
(Korenics and Frerer), i, 990. 

4-Ethoxytetrahydroquinoline, and its 
picrate (RATH), i, 667. 

5-Ethoxytetrazole, and its silver salt 
(STOLLE and ApAm), i, 1352. 

6-Ethoxythionaphthenquinone-2-anil 
(FRIEDLANDER and SANDER), i, 663. 

o-Ethoxyteluic acid, ethyl ester (v. 
AUWERs and Jorpan), i, 870. 

Bthoxy-o-toluie acid (MaNrwa), i, 
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6-Ethoxyuracil-6-carboxylic acid, and 
its salts and ethyl ester (Bitz and 
KREMER), i, 568. 

Ethyl alcohol, infra-red absorption 
spectrum of (MEYER and Bronk), 
ii, 804. 

electrical absorption and dispersion 
spectra of (PoTAPENKO), ii, 79. 
specific heats and heats of mixing of 
mixtures of, with diphenylether, 
benzene, and o-cresol (PERRAKIS), 
ii, 91. 
vapour pressures of, and of its mixtures 
with ether and water -(LoupER, 
Brices, and Browne), i, 1157. 
molecular solution volumes in 
(Burrows and LEastwoop), ii, 
453. 
selective solvent action of mixtures of 
water and (WRIGHT), ii, 838. 
dehydration of, and its equilibrium 
with potassium carbonate, hydro- 
carbons, and water (Gay, MIon, and 
SERVIGNE), i, 1029. 
— dehydration of (BRowN and 
EID), ii, 845. 
by alumina (PEasE and Yune), i, 
363; (Goris), i, 703; (SENDE- 
RENS), i, 1280. 
purification of (CASTILLE and HENRI), 
ii, 581. 
chlorination of (CHATTAWAY and 
BACKEBERG), i, 703. 
dissociation of acids in (SCHREINER), 
ii, 657. 
preparation of ethylene from (H1sa- 
MURA and ImAoKA), i, 254. 
reaction between phenylmethyl- 
carbamyl chloride and (Prick), i, 
280. 
roperties of mixtures of n-propyl 
WENCR), i, 930. 
assimilation of, by aqueous suspen- 
sions of yeast (LUNDIN), i, 247. 
content of, in blood during fasting 
(Kituy), i, 1366. 
physical properties of mixtures of 
serum and (Firrs and Buta), ii, 
313. 
detection of aldehydes in (IsNaRD), 
ii, 633. 
detection of ethyl phthalate in 
(WeweErs; UTz), ii, 574. 
detection of formaldehyde in, with 
magenta—sulphurous acid (MAYER), 
ii, 210 
detection of methyl alcohol in (La 
WALt), ii, 69. 
determination of, in blood (K1oNKA 
and Hirscn), i, 1366 ; (SoUTHGATE), 
ii, 359. 
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Ethyl alcohol, ¢ribromo- and trichloro-, 
of (WILLSTATTER and 
UISBERG), i, 3. 
Ethyl z-butyl and propyl sulphates 
(BERT), i, 605. 
chloride, preparation of, from ethylene 
and hydrochloric acid, and its 
analysis (BERL and BITTER), i, 
256. 
ignition temperature and explosion 
of (DEIss), i, 131. 
(DULIERE), i, 826. 
ay-dichloropropyl ether (DuLIzRR), i, 
259. 


ether 


Ethyl ether, preparation of, by William- 
son’s method (BisHop), i, 363. 
manufacture of (DESMAROUX), i, 484. 
infra-red absorption spectrum of 
(MEYER and Bronk), ii, 804. 
specific heat and heat of vaporisation 
of (Krys and BEATTIE), ii, 669. 
pressure-volume _ relationships for 
(BEATTIE), ii, 300. 
vapour pressures of, and of its mix- 
tures with alcohol and water 
(LouprRr, Brices, and Browne), i, 
1157. 
velocity of hydrolysis of (SKRABAL 
and AIROLD!), ii, 842. 
catalytic dehydration of, by alumina 
(PEASE and YuNG), i, 363; (Sen- 
DERENS), i, 1280. 
pyrogenic decomposition of (PEYTRAL), 
i, 
purification of (CAsTILLE and HENRI), 
ii, 581. 
concentration of, in 
(Ronzont), i, 111. 
examination of, for anesthetic use 
(WiscHo), ii, 706. 
determination of, in air and in blood 
(SHAFFER and Ronzont), ii, 69. 
determination of peroxide in (RowE 
and PHELPs), ii, 876. 
Ethyl ferrite (ADKINS and i, 
1278. 
iodide, action of light on (Jop and 
EMSCHWILLER), i, 929. 
nitrate, (WILKEN- 
porF and TRENEL), i, 363. 
d-B-octyl carbonate (HUNTER), i, 934. 
peroxide, dihydroxy-, 
of, by alkalis (WIELAND and Rav), 
i, 606. 
hydrogen phosphor-hydrazides and 
-hydroxylamide (STRECKER and 
HEUvSER), i, 1159. 
sulphate, preparation of (LYNN and 
SHOEMAKER), i, 605. 
Ethyleyc/oacetal (Fischer and MILp- 
BRAND), i, 613. 


anesthesia 
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8-Ethylacetylacetone, 3-bromo- (Mor- 
GAN and DrEw), i, 370. 
a-Ethylacrylic acid, ethyl ester (Man- 
NICH and RirTsERt), i, 947. 
1-Ethylalloxan (Bittz and Sep.ar- 
SCHECK), i, 431. 
Ethylallyl alcohol. See A«-Penten-y-ol. 
preparation of, pure(Picon), 
i, 
hydrochloride, compound of lead tetra- 
— and (SAKELLARIOS), i, 
21. 
9-Ethylaminoacridine, derivatives of, 
and £-hydroxy- (CLEMO, PERKIN, and 
Rosinson), i, 1340. 
alcohol (BREcKPo7), 
i, 378. 
8-Ethylaminobutyric acid, derivatives 
of (BRECKPOT), i, 377. 
9-Ethylamino-5:10-dihydroacridine, 
hydroxy-, and its acetyl derivatives 
(CLEMO, PERKIN, and 
1340. 
2-p-B-Ethylamino-a-ethyliminoethyl- 
phenyl-a8-naphthatriazole (CHAR- 
RIER, GALLOTTI, SALA, MInNGoIA, 
and Torazzi), i, 333. 
Ethylaminoterephthalic acid, methyl 
ester (BoGERT and Nisson), i, 1815. 
Ethylammonium tetrachloroiodide 
(CHATTAWAY and GArRTON), i, 271. 
acid (Layravp), 
i, 92. 
anesthetic action of (PAGE), i, 911. 
Ethylaniline, derivatives of (MEISEN- 
HEIMER, ANGERMANN, FINN, and 
ViEWEG), i, 1300. 
Ethylaniline, p-bromo- (MARVEL and 
Sm1TH), i, 27. 
2-cyano-4-nitro- (BAUDET), i, 1292. 
p-nitroso-B-chloro-, and its hydro- 
chloride (CLEMO and PERKIN), i, 
1344. 
3-Ethylanilino-1:2:4-triazole, 5-amino-, 
and its derivatives (FromM, Brick, 
RuNKEL, and Mayer), i, 673. 
Ethylarsinic acid, hydroxy-, preparation 
of (LEs ETABLISSEMENTS POULENC 
FRéEREs and OECHSLIN), i, 1054. 
1-Ethylbarbituric acid, 5-bromo-5- 
nitro-, 5-chloro-5-nitro-, and 5-nitro-, 
and its salts (Bittz and SEpDLAT- 
SCHECK), i, 429. 
Ethylbenzene, specific heat of (WILLIAMS 
and DANIELS), ii, 589. 
p-Ethylbenzyl alcohol (v. Braun and 
ENGEL), i, 633. 
p-Ethylbenzyl chloride (v. Braun and 
ENGEL), i, 633. 
Ethylbenzylamine, mutual solubility of 
and (PARVATIKER al 
CEWEN), ii, 659. 
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p-Ethylbenzylmethylamine (v. Braun 
and ENGEL), i, 634. 

Ethylbutylbarbituric acid, and its piper- 
azine salt (LAYRAUD), i, 668, 1111. 

Ethylisobutylbarbituric acid (Lay- 
RAUD), i, 92. 

Ethylsec.-butylbarbituric acid (VoL- 
WILER), i, 668. 

Ethylisobutylhydantoin (LuMizrE and 
PERRIN), i, 1102. 

a-Ethylbutyric acid, a-bromo-, p-tolyl 

ester (v. AUWERS and MEISSNER), 
i, 1220. 

B-bromo-, and £-hydroxy- (SAL- 
KOWSK]), i, 366. 

a-Ethylbutyryl bromide, a-bromo- (v. 
AuweErs and MEIssNEk), i, 1219. 

y-Ethyl-n-butyrylacetone, and its copper 
salt (MorRGAN and DrEw), i, 494. 

o-a-Ethylbutyryl-p-cresol, a-bromo- and 
a-hydroxy- AUwERS and MEIss- 
NER), i, 1219. 

9-Ethylearbazole, B-chloro- (CLEMO and 
PERKIN), i, 1344. 

N-Ethylearbazole, 3-amino-, and its 
derivatives and 3-nitro- (LINDE- 
MANN), i, 550. 

Ethylchloromalonamide (Dox 

_ Houston), i, 716, 
a-Ethyleinnamic acid, -hydroxy-, 
ethyl ester, ethyl carbonate (HALLER 
and BAavER), i, 831. 

1-Ethyleoumarane, a-amino-, and its 
salts (STOERMER, CHYDENIUS, and 
ScHrny), i, 409. 

3-Ethyl-o-cresol, and its phenylurethane, 
and 5-nitro- and 5-nitroso-(v. AUWERS 
and WIrTTIG@), i, 1209. 

a-Ethylerotonic acid, p-tolyl ester (v. 
AUWERS and MEIssNER), i, 1220. 

9-Ethyldecahydrocarbazole, and _ its 
picrate and methiodide (PERKIN and 
Pant), i, 1105. 

1-Ethyl-1:2-dihydroquinoline, 1-8-hydr- 
oxy-, and its salts (RATH), i, 556. 
4-Ethyl-1:2-dihydroquinoline, and its 
hydrochloride (RATH), i, 667. 
5-Ethyldiphenyl, 2-hydroxy-, and its 
henylurethane (v. AUWERS and 
i, 1061, 
3-Ethyldiphenylene oxide, and nitro- 
(BorscuE and ScHacke), i, 162. 
9-Ethyl-9-88-diphenylvinylxanthen 
(ZIEGLER, REMER, THIEL, 
THIELMANN), i, 309. 
21-Ethyl-5:6:7:8:9:10:15:16:17:18:19:20- 
dodecahydroacrindoline, and its de- 
rivatives (CiemMo, PERKIN, and 
Rosrnson), i, 1338. 
9-Ethyldodecahydrocarbazole, and its 
crate and methiodide (PERKIN and 
Pant), i, 1105. 


and 


and 


Ethylene, pure, preparation of (MosER 
and LINDINGER), i, 2. 
preparation of, from ethyl alcohol 
(HisAmurRA and ImaoxKa), i, 254. 
infra-red absorption spectrum of 
(MryvER and Bronk), ii, 804. 
absorption of, by sulphuric acid, in 
presence of silver salts (LOMMEL 
and ENGELHARDT), i, 602. 
hydrogenation of, in presence of 
finely-divided nickel (FoREsT!), 
ii, 320. 
with an organo-nickel compound 
(JoB and Reicu), i, 1026. 
effect of catalysts in reaction of 
sulphuric acid with (GLUuUD and 
ScHNEIDER), i, 359. 
preparation of ethyl chloride from 
hydrochloric acid and (BERL and 
BITTER), i, 256. 
dibromide, decomposition of, by 
potassium and sodium iodides 
(PATTERSON and RoseERTsoN), i, 
1027. 
bromohydrin, addition of water to 
(READ and Burkows), i, 1158. 
diethyl dithioether, compounds of 
mec halides and (TscHUGAEV 
and Ivanov), i, 704. 
oxide, halogen derivatives, polymeris- 
ation of (HELFERICH and BESLER), 
i, 1165. 

Ethylene, dichloro-, spontaneous com- 
bustion during work with 
(THRON), i, 702. 

with (RIGLER and RINGEL), 
i, 797. 
aa-dichloro-8-bromo-, preparation of 
(VAN DE WALLE), i, 1027. 
a-chloro-a-nitro-, and its polymeride 
(WILKENDORF and TRENEL), i, 363. 
dithio-, derivatives of (FrRomM and 
LANDMANN), i, 39. 

Ethylenediammonium _bis-tetrachloro- 
iodide (CHATTAWAY and GARTON), 
i, 271. 

Ethylene di-p-toluenesulphon-amide and 
-methylamide (MEISENHEIMER, AN- 
GERMANN, and Ho3sren), i, 1036. 

Ethylene glycol benzylidene and n- 
butylidene ethers (Hispert and 
Timm), i, 710. 

Ethylenic compounds, addition of 

iodine to (ANDRE), i, 254. 
addition of methyl hypobromite to 
(Conant and Jackson), i, 962. 
a-Ethyl-A-hexenoic acid, and its deriv- 
atives, and y5-dibromo- (v. AUWERS 
and Hrywna), i, 9. 
a-Ethyl-Ay-hexenoic acid, p-hydroxy-, 
ethyl ester (v. AUwERS and HEyYNA), 
i, 9. 


ii. 1154 


Ethyl-n-hexylbarbituric acid (Dox), i, 
1038. 


Ethyl-n-hexylmalonic acid, and its ethyl 
ester (Dox), i, 1087. 

a- and 8-Ethylhydrobenzoins (TIFFEN- 
FAU and LEvy), i, 825. 

(STAUDINGER), i, 
975 


Ethylidene a-methyl glucoside (HILL 
and HIBBERT), i, 133. 
ad-tetramethylene ether and 
HIBBERT), i, 133. 
Ethylidenediresorcinol. 
Diphenylethane, 
hydroxy-. 
Ethylidene glycerol bromohydrin (HILL 
and HIBBERT), i, 133. 
Ethylidene pinacol (H1L1, and H1BBERtT), 
i, 133 


Ethylindanylamine (CouRTOT 
DONDELINGER), i, 279. 

1-Ethylindene-3-carboxylic acid, ethyl 
ester (WISLICENUS, HENTRICH, and 
MANTHE), i. 394. 

Ethylionone and CANNon), i, 
262. 


See as- 
2:4:2':4’-tetra- 


and 


y-Ethylionone (H1BBERT and CANNON), 
i, 262. 
Ethylmalonamide, bromo- 
and WaRD), i, 938. 
(West), i, 
489. 
a’-Ethylmalonodimethylamide, a-bromo- 
(WEsr), i, 489. 
Ethylmaltoside, and its hepta-acetyl 
derivative (FIscHER and K6e1), i, 499. 
Ethylmethylenecamphor (Rurz and 
i, 192. 
N-Ethyl-a-methylenedihydropyridine, 
and its derivatives (SCHNEIDER, 
GAERTNER, and JORDAN), i, 552. 
N-Ethyl-a-methylenedihydroquinoline, 
and its derivatives (SCHNEIDER, 
GAERTNER, and JORDAN), i, 552. 
y-Ethyl 5-methyl-Ay-hepten-e-one 
(EKELEY and CARPENTER), i, 369. 
1-Ethyl-8-naphthol, and 6-bromo-, and 
its acetyl derivative (Frizs and 
ENGEL), i, 1187. 
2-Ethyl-5-m-nitrophenyl-3-pyrazol- 
idine, 1-nitroso- (CurTIUS and BLEI- 
« CHER), i, 577. 
21-Ethyl-5:10:15:16:17:18:19:20-octa- 
hydroacrindoline, aud §8-hydioxy-, 
and their derivatives (CLEMO, PERKIN, 
and Rosinson), i, 1337. 
9-Ethyloctahydrocarbazole, and _ its 
icrate and methiodide (PERKIN and 
LANT), i, 1105. 
preparation 
of, and its allophanate (Locquin and 
WouseEne), i, 822. 


(STEVENS 
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2-Ethylphenol, 4-chloro-, and its deriv- 
atives (v. AUWERS and WIrTIG@), i, 
1210. 

Ethyl phenyl ketone 4:6-dinitro-m- 
tolylhydrazone (GivA), i, 338. 

y-Ethylpropionylacetone, and its copper 
salt (MoRGAN and THOMASON), i, 
495. 

Ethylpropylaniline d-x-bromocamphor- 
sulphonate (MEISENHEIMER, ANGER- 
MANN, FINN, and VIEWEG), i, 
1300. 

Ethylpropyldiethylaminomethane 
(BRUYILANTS), i, 985. 

Ethylpropylhomophthalimide (LuMI:rE 
and PERRIN), i, 1102. 

Ethylpulegone, and its semicarbazone 
(HaLLER and RAmart), i, 1086. 

4-Ethylpyridine-3:5-dicarboxylic acid 
and OPARINA), i, 


2-Ethylquinoline, 2-8-amino-, and its 
dipicrate (LOEWE), i, 991. 

a-Ethylsorbic acid, ethyl ester (v.’ 
AUWEks and Heyna), i, 9. 

chloride chloro- 
(CHEMISCHE FABRIK VORM. WEILER- 
TER MEER), i, 134. 

N-Ethyltetrahydrocarbazole (CHEM- 
ISCHE FABRIK VORM. WEILER-TER 
MEER), i, 207. 

Ethyltetrahydrocarbazole, 8-chloro- and 
B-hydroxy- (CLEMO and PERKIN), i, 
1344, 

1- and 2-Ethyltetrahydroindazoles, and 
their picrates (v. AuwrErs, Buscu- 
MANN, and HEIDENREICH), i, 328. 

p-Ethylthiohydroxylaminobenzoic acid 
(FARBWERKE VORM. MEISTER, 
Lucius, & Brinine), i, 1353. 

(Fromm and LANDMANN), i, 39. 

Ethylthiolacetylisomethylcarbamide 
(WtpicH), i, 22. 

o-Ethylthiolbenzoic acid, ethyl ester 
(BRAND and STEIN), i, 1065. 

Ethylthiolmethylene-d- and -/-camphor 
(Manw and Pops), i, 657. 

o-Ethylthioltriphenylearbinol (BRAND 
and STEIN), i, 1064. 

o-Ethylthioltriphenylmethane (BRAND 
and STEIN), i, 1064. 

Ethylurethane, di- and  ¢ri-bromo- 

(WILLSTATTER and 


i, 3. 

iodo-, toxicity of (v. IsseKuTz and 
TUKATS), i, 591. 

Ethylisvvalerylearbamide(ANDREASCH), 
i, 1290. 

n- and iso-B-Eucaines, resolution, and 
local anesthetic action of, and their 
salts (Kine), i, 311. 
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Eucalyptus oils, germicidal value of, 
aud their constituents (PENFOLD 
and GRANT), i, 1329. 

miscibility test for (Fawsirr and 
FIscHER), i, 757. 
Eucupine gels, dialysis of (Rona and 
MEYER), i, 200. 
n-Eugenol, ultra-violet absorption 
spectra of (THOMPsON), i, 637. 
conversion of, into the so-form 
(GoKHALE, SvupBoROUGH, 
Watson), i, 508. 
determination of, in clove oil (Bouma), 
ii, 356. 
isoEugenol, electrolytic oxidation of 
(Lowry and Moors), i, 182. 
Euphorbone, bromo- and _ nitro-deriv- 
and PrRscHLe), i, 
55. 
a glucosides in (BRAECKE), i, 
1273. 
(ZINCKE and WEISHAUPT), 
i, 751 
Europium, position of, between cadmium 
and mercury (Hicks), ii, 412. 

formula of (MAYER), i, 
69. 

Evaporation of solutions (BAGsTER), 

ii, 399 
in vacuum (v. SzenT-Gy6RGyYI), ii, 
468 


Everninic acid, methyl ester, nitro- 
(SPATH and JESCHKI), i, 

ine, constitution of (ASAHINA), 
1, 

Explosion, temperature of, for endo- 
thermic substances (DaTTa, MIsRA, 
and BARDHAN), i, 36. 

propagation of (LAFFITTE), ii, 399. 
of gases, mechanism of (AUDIBERT), 
ii, 399. 
limits of, of combustible liquids 
(STRACHE), ii, 319. 
spectroscopy of (LAFFITTE), 
il, 
Explosives, specific heat and thermal 
diffusibility of (PRENTISS), i, 844. 
effect of cooking on the pressures of 
of (MuraouR), ii, 
velocity of( WaGsTAFF), 
ii, 
Excreta, determination of iodine in 
(McCLENDON), ii, 624. 

Extinction coefficients of aromatic 
hydrvcarbons (MARCHLEWSKI and 
Moroz), ii, 7. 

ultra-violet, of acids and their salts 
(GuosH and Bisvas), ii, 523. 
Extraction apparatus (BRUNO), ii, 418 ; 
(Rupp), ii, 670, 


and 
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Extraction apparatus, for liquids (MuR- 
MANN), li, 163. 
fur recovery of solvents (DE Lacy), ii, 
418, 
Soxhlet(Pravsnitz), ii, 247 ; (PLtcK- 
ER), ii, 417. 
Exudates, of (H1ruMa), i, 243. 


F. 


dyed, properties of (WALEs), 
ii, 217. 
Feces, ether extracts of (HoLMEs and 
KERR; MARKOFF), i, 460. 
volatile fatty acids in (CECCHINI), i, 
1137. 
lipoids in and Boor), i, 
910. 


human, hemotoporphyrin in (PAPEN- 
DIECK), i, 460. 
determination of urobilin in (DEs- 
GoIFFoN, and Brovsse), ii, 
95. 
Fagrea, wax from (ULTEE), i, 1391. 
Farnesol, constitution of (VERLEY), i, 
825. 
Fasting, changes in blood during (MoR- 
GULIS and Epwarps), i, 1364. 
fixed base metabolism during (GAMBLE, 
Ross, and Tispa.L), i, 115. 
Fat or Fats, catalytic hydrogenation of 
(Kita and Mazume), ii, 100. 
autoxidation of (GREENBANK and 
Hom), i, 829. 
oxidation of mixtures of carbohydrates 
and (Lusk), i, 682. 
rancidity of (Powick), i, 487. 
action of iodine on (MARGOSCHES and 
HINNER), i, 487 ; ii, 575, 633. 
glycerides of (B6mER and SCHNEIDER), 
1, 608 
oxy-acids from resins and, separation 
of (WoLFF), ii, 507. 
separation ofa pigment from (CURRIE), 
1, 589. 
metabolism of. See Metabolism. 
in blood (IwatsuRv), i, 1126. 
absorption of, after intestinal resection 
(SchumMM and PAPENDIEck), i, 114. 
transport of, in the body (ECKSTEIN), 
i, 112. 
fate of, in the organism (K6szke), i, 
684 


excretion of (SPERRY and BLooR), i, 
910 


animal, analysis of, from animals of 
Ceylon (Raz), i, 366. 

determination of, in blood (Maas), ii, 
359. 

determination of the acetyl value of 
(B1azzo), ii, 708. 
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Fat or Fats, determination of the 
bromine value of (SABALITSCHKA 
and DierricH), ii, 707. 

determination of hydroxyl values of 
(MgIcEN and Ramee), ii, 130. 

determination of the iodine value of 
(ScHMIDT-NIELSEN and Owes), ii, 
210. 

Feathers, red and yellow pigments of 
(Bancrort), i, 1332. 

dl-Fenchene (NAMETKIN), i, 754. 

apoFenchocamphoric acids, and their 
derivatives (NAMETKIN), i, 1084. 

isoFenchocarboxylic acid (NAMETKIN 
and RUSCHENTZEV), i, 733. 

Fenchone, equilibria of phenols with 

(KREMANN and Dierricg&), i, 63. 
separation of, from camphor (DELE- 
PINE), i, 865. 

Fenchones, nitro-, and their derivatives 
(NAMETKIN), i, 1085. 

Fenchone series, xanthate method in 
(NAMETKIN), i, 754. 

8-Fenchoneoxime (DELEPINE), i, 865. 

isoFenchyl alcohol, xanthamide from 
—_—— and RUSCHENTZEV), i, 
55. 

Fenchylene, and its nitrosyl chloride 
and RUSCHENTZEV), i, 
55. 

Fenchylsemicarbazide 
BAILEY), i, 226. 

Fermentation and respiration (HOLDEN), 
i, 893 

influence of amines on (ORIENT), i, 
465. 

action of drugs containing hydroxy- 
on (ORIENT), 
i, 465. 

by bacteria (GREY), i, 694. 

with non-ferments (BIEDERMANN), i, 
465. 

of unsaturated dicarboxylic acids 
(QUASTEL), i, 803. 

alcoholic (LEBEDEV), i, 464, 802. 
dependance of, . on acidity 

(Myrpdck), i, 1265. 
Cannizzaro’s reaction in (SCHWEIZER 
and GEILINGER), i, 1383. 

citric acid (BUTKEVITSCH), i, 126. 

lactic acid (FERNBACH and ScHOEN), 
i, 249; (Lumiére), i, 353, 803, 
1885 ; (RicHeT and Cakpor), i, 
1384. 

Ferric salts. See under Iron. 

Ferri-chromic acid. See under Iron. 

Ferricyanides, determination of, iodo- 
metrically (LANG), ii, 792. 

determination of, volumetrically, with 
antimony trichloride (FzIGL and 
ScHUMMER), ii, 624. 

Ferrisulphuric acid. See under Iron. 


(Poth and 
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Ferrocyanides, determination of (Cum- 
MING), ii, 353. 
determination of, 
(Lane), ii, 792. 
determination of, volumetrically, with 
antimony trichloride and 
ScHUMMER), ii, 624. . 
Ferrocyanide-ferricyanide potential, 
effect of cyanide ions on (BUTLER and 
Daviss), ii, 665. 
Ferronickel, in meteorites (TscHIRVIN- 
SKI), ii, 773. 
Ferrous salts. See under Iron. 
Ferrovanadium, determination of phos- 
phorus in (SwosopA), ii, 626. 
Fertilisers. See Manures, artificial. 
isoFeruloyloxybenzoic acids (MavuTH- 
NER), i, 400. 
Fever, internal use of (DHAR), i, 1376. 
Fibres, X-ray spectroscopy of the swel- 
ling of (Katz), ii, 652. 
Fibrin, solubility of, in nicotine (Man- 
GOLD and Kiramura), i, 1010. 
Fibrinogen, determination of (Srar- 
LINGER), ii, 212. 
Fibroin from silk (BRILL), i, 102. 
Field-locust. See Acridides. 
Filter, centrifugal (PREGL), ii, 774. 
membrane, analysis with (G. and W. 
JANDER and MAAs), ii, 269. 

**polydyn,” for ultrafiltration and 
quantitative analysis (ZAKARIAS), 
ii, 622. 

Filter mats for Gooch crucibles 
(SWEENEY and QUAM), ii, 402. 

Filter-paper pulp, use of, in analysis 
(WILKE-D6RFuRT and LocHER), ii, 
775. 

Filter-plates of sintered glass 
ii, 247. 

Filter-tubes, gravimetric determinations 
with (HAUSLER), ii, 774 ; (BENEDETTI- 
PICHLER), ii, 775. 

Filtration (ScHaum, 

Marx), ii, 311. 
electromotive force of (RiéTy), ii, 528. 
of ultra-microscopic particles (Dostos), 

ii, 402. 

Filtration apparatus for hygroscopic 
substances (BAN), ii, 402. 

Fish, absorption of metallic salts by 

(THomAs), i, 453. 
detection of putrefaction of (TILLMANS 

and Otro), i, 792. 

Fish oils. See under Oils. 

Flame, effect of nitrogen dilution on the 
propagation of (CAMPBELL and ELLIs), 
ii, 746 ; (ELLIs and Srusss), ii, 747. 

Flames, photo-luminescence of (NICHOLS 

and Howes), ii, 371. 
mobility of electrons in (BARNES), 1, 

291. 


iodometrically 


MoELLER, and 


a 
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Flames, ozone in (MAnonor and 
BAvER), ii, 543. 
containing alkali salts, electrical con- 
ductivity of (PoNTREMOLI), ii, 388. 
containing salt vapours, electrical 
properties of (BRYAN; WILSON 
and Bryan), ii, 291. 
Bunsen, mobility of radioactive ions 
in (ANDRADE), ii, 377. 

Flavanone, and dehydro- 
genation of (LOWENBEIN), i, 1221. 
Flavinduline-o-carboxylic acid (CLEMO, 

PERKIN, and RoBinson), i, 1339. 

Flavylium salts (PRATT, RoBINsON, and 
WILLIAMS), i, 306. 

Flax, lignin from (PowELL and WHIT- 
TAKER), i, 875. 

Flax wilt. See Fusarium lini. 

Flesh, preserved, constituents of 
(SMORODINCEV and Apow4A), i, 687. 

Fluids, saturated, calorimetry of (Os- 
BORNE), ii, 465. 

Fluocarbonates. See under Fluorine. 

Fluorene, vapour pressure of (MORTIMER 
and MurRPHY), li, 17. 

Fluorene, 2-9-dinitro- (WISLICENUS and 
WEITEMEYER), i, 398. 

Fluorene series (SIEGLITZ), i, 400. 

Fluorene-2-aldehyde, and its semicarb- 
— (v. Braun and ENGEL), i, 

Fluorene-2:7-disulphonic acid, and its 
(CourtToT and GEOFFROY), 
i, 957. 

Fluorene-9-glycollic acid, and its methyl 
= and WEITEMEYER), 
i, 398. 

Fluorene-9-glyoxylic acid, and 2-nitro-, 
esters of, and their derivatives (WIs- 
LICENUS and WEITEMFYER), i, 398. 

Fluorene-2-sulphonic acid, and its de- 
(Courtot and GEOFFROY), 
1, 

Fluorenone series (UNDERWOOD and 
KocuMann), i, 176. 

Fluorenone-1-carboxylic acid, synthesis 
of (SIEGLITZ), i, 400. 

2-Fluorenylacetic acid, and its nitrile 
(v. Braun and EncEt), i, 383. 

2-Fluorenylmethyl alcohol (v. BRAUN 
and ENGEL), i, 383. 

2-Fluorenylmethyl bromide and chloride 
(v. Braun and ENGEL), i, 383. 

2-Fluorenylmethylamine, and its salts 
and derivatives (v. BrauN and 
Encet), i, 383. 

2-Fluorenylmethyltrimethylammonium 
bromide (vy. Braun and ENGEL), 
1, 383. 

Fluorescein, polarisation of fluorescence 
from solutions of (WEIGERT and 
ii, 588. 
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Fluoresceinanilide, and its acetyl de- 
rivatives (MAKI), i, 1065. 
Fluorescein-o- and -y-toluidides (MAxk1), 
i, 1065. 
Fluorescence (TROGER and GRUNTHAL), 
i, 540 
polarisation of (CARRELLI), ii, 220; 
(WeEIGERT and KAppLER), ii, 583. 
as a function of concentration 
(PERRIN), ii, 713. 
effect of viscosity on (PERRIN), ii, 514. 
quantitative comparison of (GEORGE 
and ii, 583. 
« ofcolouring matters (VAVILOV), ii, 288. 
identification of drugs by means of 
(BAYLE and Fasre), ii, 574. 
of organic compounds (CARRELLI), 
ii, 7; (BAYLE and FABRE), ii, 220. 
Fluorides. See under Fluorine. 


Fluorine, preparation of (Simons), ii, 
847. 


spectrum of (GALE and Monk), ii, 578. 
band and line spectra of (GALE), ii, 
803. 
ultra-violet spark spectra of (BOWEN 
and MILLIKAN), ii, 638. 
Hydrofluoric acid, history of (Part- 
INGTON), ii, 167. 
preparation of (TRAUBE and LANGE), 
ii, 609 
preparation, freezing point, and 
vapour pressure of (SIMONS), 
ii, 848. 
activity of hydrogen ions in aqueous 
solutions of (WYNNE-JONES and 
ii, 470. 
transport numbers of ions in solu- 
tions of (Davirs and HuUDLEs- 
TON), ii, 167. 
density and molecular complexity 
of (Simons and HILDEBRAND), 
ii, 848. 
Fluorides, influence of, on overvolt- 
age (ISGARISCHEV andSTEPANOV), 
ii, 527. 
separation of phosphates from 
(M@LLER and WAGNER), ii, 58. 
Fluocarbonates, attempted prepar- 
ation of (HILDEBRAND, MERRILL, 
and Simons), ii, 854. 
Hydrofiuosilicie acid (JAcoBsON), ii, 
105, 782. 
Fluorine organic compounds, catalytic 
hydrogenation of (Swarts), i, 281. 
Fluorine detection and determin- 
ation :— 
colour reaction of (DE BorR), ii, 705. 
determination of, volumetrically, 
(Scott), ii, 625. 
determination of, in organic com- 
pounds (Piccarp and BuFFAT), ii, 
122. 
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Fluorine electrode. See Electrodes. 
Fluorite, luminescence of (CuRrIs), ii, 
140 ; (Wick), ii, 714. 
Fluorochromates. See under Chromium. 
Fluorspar, fluorescent spectra of (DE 
Groot), ii, 442. 
luminescent (TANAKA), ii, 467. 
Foaming power of systems (BARTSCH), 
ii, 832. 
Fetus, inter-uterine adsorption in the 
(Lone and PARKEs), i, 1379. 
Foods, determination of iodine in 
(McCLENDON), ii, 624. 
Foodstuffs, alkalinity of the ash of 
(Pry and SAMTER), ii, 276. 
determination of purine bases of 
(KOLLMANN), ii, 358. 
Formals (GHYSELS), i, 490. 
Formaldehyde (methanal; formalin) 
(v. WARTENBERG, MUCHLINSKI, 
and RIEDLER), i, 834. 
formation of, from methane (TRopscH 
and ROELEN), i, 253. 
formation of, from ozone and hydro- 
carbons (BLAIR, WHEELER, and 
LEepsuRy), i, 1277. 
preparation of (WHEELER and BLAIR), 
i, 138, 
production of, by intestinal bacteria 
(SHaw), i, 916. 
electrolytic oxidation of (DEL Fresno), 
i, 612. 
action of, with fused alkali hydr- 
oxides (Fry, ScHuULZE, and WEIT- 
KAMP), i, 1277. 
action of, on formylated amines and 
on isatin (REIssERT and HANDE- 
LER), i, 845. 
compounds of amino-acids with (Bere- 
MANN, JACOBSOHN and Scuorrs), i, 
19; (KRaAvsE), i, 1290. 
behaviour of, with amino-compounds 
ii, 355. 
distillation of, with ammonium 
chloride or ammonia (FERRINI), i, 
1164, 
alleged reduction of carbon dioxide to, 
by hydrogen peroxide (BacH and 
Mownosson), i, 612. 
condensation of, with ethyl diethyl- 
ammonium malonate (MANNICH and 
RITsERT), i, 946. 
action of hydrogen sulphide on (FromM 
and SoFFNER), i, 492. 
action of, on manganates (HuLLUTA), 
ii, 115, 187. 
catalysis of the reduction of, by 
osmium (MULLER), i, 833. 
reactions of phleroglucinol and of 
resorcinol with (ZAMPARO), i, 638. 
action of, on pyruvic acid (ASAHINA 
and TERADA), i, 367. 


Formaldehyde, polymerisation of, by 
plants (SABALITSCHKA and RIEsEN- 
BERG), i, 475. 

effect of, on plants (SABALITSCHKa), 
i, 1155 

as a blood preservative (Bock), i, 682. 

and RAsTELLI), i, 578. 


phenylhydrazine test for (Lyons), ii, 
572. 


detection of (SUMNER), ii, 70. 

behaviour and detection of, in plants 
(SABALITSCHKA and RIESENBERG), 
i, 698. 

detection of, in ethyl alcohol with 
magenta-sulphurous acid (MAYER), 
ii, 210. 

determination of (Taruet), ii, 633. 

determination of, electrometrically, 
(M@LLER and Low), ii, 706. 

determination of, in presence of 
acetone and acetaldehyde (Macu 
and HERRMANN), ii, 352. 

Formamide, electrolysis of (ScHAUM and 

ScHNEIDER), i, 151. 

Formic acid, properties of mixtures of 
aniline, water, and (Puunp and 
RussELL), ii, 389. 

catalytic decomposition of (E. and F. 
MULLER), ii, 844. 

action of, on phenols, and their 
propenyl ethers (GuicHiTcn), i, 
1306 


hexamethylenetetraminue salt (WoLF- 
FENSTEIN), i, 1049. 

sodium salt, kinetics of the reduction 
of mercuric chloride by (Bourion 
and RovyeEr), ii, 613. 

determination of, volumetrically, 
(RiEssER), ii, 73. 

Formic acid, chloro-, ethy] ester, action 
of, on sodium derivatives of 
ketones (HALLER and BavEn), i, 
830. 

d-B-octy] ester (HUNTER), i, 933. 
dithio-, salts of (Lrvr), i, 1041. 

Formoxymercuribenzaldehyde, 4-nitro- 

3-hydroxy- (Henry and Suarp),i,739. 

B-Formy]-a-allyl-a-phenylhydrazine (v. 

AUWERS and WEGENER), i, 535. 
(v. AUWERS and WEGENER), i, 535. 

and its semicarbazone (FiscHER and 
ScHuBERT), i, 544. 

5-Formy]-2:4-dimethylpyrrole-3- 
propionic acid, and its semicarbazone 
(FiscHER and i, 544. 

1-Formylcyclohexan-2-one, hydrate of 
phenylmethyithydrazone of  (V- 
AuweErs, BuscHMANN, and HEIDEN- 
REICH), i, 327. 


il 
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Formylmethylenedianiline, and its 
benzoyl derivative (REISSERT and 
HANDELER), i, 845. 

Formylmethylenedi-o- and -p-toluidines 
(ReissERT and HANDELER), i, 845. 

Formyl-a-naphthylacetic acid, ethyl 
ester, derivatives of (WiSLICENUS, 
BuTTerFAss, and i, 395. 

Formyl-f-naphthylacetic acid, ethyl 
ester, derivatives of (WISLICENUs, 
BurrerFass, KoKEN, and RIETH- 
MULLER), i, 396. 

Formyl-a-naphthylacetonitrile, and its 
salts and derivatives (WISLICENUS, 
ButreRFAss, and KoKEn), i, 395. 

Formy]-8-naphthylacetonitrile, and its 
copper salt and derivatives (WISLI- 
CENUs, BuTrErRFAss, KoKEN, and 
RiETHMULLER), i, 396. 

Formyl d/-tyrosine, resolution of, and 
its brucine salts (ABDERHALDEN and 
SICKEL), i, 178. 

Fowls, digestion 
TELLER), i, 444. 

Freezing of solutions (LoMBAERs), i, 
856. 

Freezing-point, apparatus for deter- 

mining (WASHBURN), ii, 344. 
of organic compounds (LIEVENs), ii, 
590. 
Friction, internal, of liquids (HERz and 
MARTIN), ii, 303. 
and fusibility of binary systems 
(KuRNAKOV), ii, 454. 
Friedel and Craft’s reaction, catalytic 
in (ScCHAARSCHMIDT), i, 
43, 
mobility of chlorine in (CHopPrN), i, 


in (ScHwaRz and 


Frogs, of guanidine on (SAHOVIO), 
influence of drugs on the nervus 
ischiadicus in (HANDOVSKY and 
ZACHARIAS), i, 1375. 
d-Fructose. See Levulose. 
Fructosediphosphatase in human organs 
(Forral), i, 594. 
Fruits, acetaldehyde in (GRIEBEL), i, 
1391 ; ii, 791. 
= juices, composition of (ANDRE), i, 


Fruit syrups, determination of malic 
in (AUERBACH and Krier), ii, 


weal, analysis of (Ort), ii, 


gaseous and liquid, combustion of 
and FELBEck), ii, 


Fugutoxin (IsHIwaRA), i, 1183. 
Fumaric acid, fermentation of (Quas- 
TEL), i, 803. 
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Fumaric acid, equilibrium of malic and 
succinic acids with, in presence of 
resting bacteria (QUASTEL and 
WHETHAM), i, 913. 

metallic salts (We1ss and Downs), i, 
10. 

determination of (MARGOSCHES and 
HINNER), ii, 572. 

Fumaric scmialdehyde, bromo- (v. 
Auwers and MiLuEr), i, 45. 

Fumaro-diamide,  -di-p-bromoanilide, 
-di-p-chloroanilide and -dimethyl- 
amide, chloro- (CHATTAWAY and 
Parkes), i, 490. 

Fumary] chloride, chloro-, action of, on 
aromatic amines and hydrazines 
(CHaTTAWAY and PARKEs), I, 489. 

Fumes, chemical, size of particles in 
(REMY), ii, 678. 

Fundulus heteroclitus, absorption of 
nickel by (THomaAs), i, 453. 

Fungi, isoelectric points for the myce- 
lium of (Rossrns), i, 475. 

Furan-2-carboxylic acid, 3-cyano- 
(ASAHINA, MuURAYAMA, SHIBATA, 
KuwapA, and ASANO), 
i, 977. 

Furfuraldehyde, ultra-violet absorption 

spectrum of (GETMAN), ii, 367. 

electrolytic dissociation of salts in 
(GETMAN), ii, 305. 

and its derivatives, reduction of, in 
presence of platinum black (KAuF- 
MANN and ApAms), i, 197. 

dibromophenylhydrazones (VoTocEK 
and i, 1120. 

p-nitrophenylmethylhydrazone (C1usa 
and RasTELL!), 1, 579. 

determination of (PERVIER and 
GorTNER), ii, 71. 

determination of, colorimetrically 
(YounGBERG and PucHER), ii. 876. 

Furfurylideneacenaphthenone (DE Faz!), 
i, 1319. 

8-Furfurylideneindene-3-carboxylic 
acid (WISLICENUS and HENTRICH), 
i, 393. 

Furnace, for ashing food and excreta in 
porcelain crucibles (MARTIN), ii, 
495. 

micro-muffle (PREGL), ii, 774. 

Furoyl peroxides (GELISSEN and VAN 
Roon), i, 759. 

B-2-Furylpyruvic acid (GRANACHER, 
GER6, and ScHELLING), i, 765. 

Fusarium lini, metabolism products of 
(WILLAMAN, Morrow, and ANDER- 
son), i, 1276. 

fermentation of dextrose by (ANDER- 
sON and WILLAMAN), i, 126. 

Fusibility and internal friction of binary 

systems (KURNAKOV), ii, 454. 
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G. 


Gadolinium sulphate, magnetic suscepti- 
bility of (WoLTsER; WoLtTsER and 
ONNES), ii, 16; (BREIT and ONNEs), 
ii, 294. 


Galactose, fermentation of, by yeast 


(Smirnov and Hissova), i, 1265. 
dibromophenylhydrazones (VoroceK 
and LUKEs), i, 1120. 
n-butyl, n-heptyl and n-propyl mer- 
captals (PoTEL), i, 15. 
diisopropylidene compounds of (SVAN- 
BERG and BERGMAN), i, 1285. 
biochemical characterisation of, in 
mixtures with arabinose (BRIDEL 
and CHARPENTIER), ii, 429. 

Galactose sulphuric acid, barium and 
potassium salts (AKAMATSD), i, 13. 

5-Galactosidomannose (BERGMANN, 
Scuotrr, RENNERT, LUDEWIG, and 
Kose), i, 266. 

Galbanum oil, cadinol from (Ruzicka 
and SToLL), i, 302. 

Galega officinalis, glucoside 
(BARGER and WHITE), i, 355. 

Galegine (SpATH and Proxopp), i, 502; 

(TANRET), i, 622. 
constitution and salts of (BARGER and 
WHITE), i, 272. 

Galipine, synthesis of (SriArn and 
EBERSTALLER), i, 1335. 

Gallaldehydeaniline, and its hydro- 
chloride (RosENMUND and Borum), 
i, 735. 

Gallatoferric acid, and its ferric salt 
(ZeTzscHE, VIELI, LILLJEQVIST, and 
Loost1), i, 402. 

Gallic acid, ethyl ester, amide and 
anilide, ferric salts of (ZeTzscHE, 
LitisEgvist, and Looszt), i, 
402. 

Gallic acid benzein (SzN and Srnw4), 
i, 289. 

Gallium, extraction of, from germanite 
(THomAs and Puen), ii, 415. 

Gallotannin, determination of the degree 
of hydrolysis of, by tannase (NIcHOL- 
sON and RHIND), ii, 875. 

Galuteolin (BARGER and WHITE), i, 
355. 

Garcinia mangostana, colouring matter 
of the fruit of (DEKKER), i, 1332. 

Gases, refractive indices of (PosEJPAL), 

ii, 218. 
luminous electric discharge in (Boro- 
vic and PAvLov), ii, 374. 
electric discharge in (GEORGE and 
OPLINGER), ii, 715. 
at low pressures (THOMSON), ii, 
646. 
point discharges in (ZELENY), ii, 715. 


from 
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Gases, potential gradient in the dis- 
charge in (GiNnTHER-ScHULZzE), 
ii, 290. . 

ionisation of, by collision (FowLEr; 
HEIs ; TowNSEND and Ayrgs), 
ii, 221; (HucHEs and 
ii, 375; (HucHes), ii, 646. 
during chemical reactions (PINKUs), 
ii, 463. 
constitution of ions of (NoLAN), ii, 
661. 
excitation of atoms and electron im- 
in (ComPrTon), ii, 8. 
ii of molecules of (NETTLETON), 
ii, 375. 
measurement of specific heat of 
(TRauTz and HEBBEL), ii, 589. 
velocity of sound in, and ratio of their 
specific heats (Dixon and GREEN- 
woop), ii, 144. 
absolute entropy and chemical con- 
stants of (SyRKIN), ii, 589. 
critical constants of (PICKERING), ii, 
231. 
dielectric constants of (Fritts), ii, 
292. 
boiling points of (HENNING and 
HEvsé), ii, 385. 
isotherms of (HoLBORN and OTT0), ii, 
385. 
liquefaction of binary mixtures of 
(Munp and Herren’), ii, 453. 
degradation of, from the ideal state 
(SCHODINGER), ii, 232. 
apparatus for measuring volume of, 
evolved from reactions (PAMFIL), ii, 
694. 
determination of density of (Po.uir- 
ZER), ii, 519. 
contraction of evacuated bulbs in 
determination of density of (MoLzs 
and MIRAVALLEs), ii, 451. 
— and diffusion of (BARUs), ii, 
385. 
measurement of diffusion of (MuL- 
LALY), ii, 519. 
solubility of, in water and organic 
liquids (METSCHL), ii, 726. : 
molecular dissociation in (GuUYE), ii, 
465. 
effect of temperature on dissociation 
of (Drrac), ii, 537. 
adsorption of, by wood charcoal 
(LoRENz and ii, 
474. 
by liquids (Lep1¢ and WEAVER), ii, 
318 


by starch (Costa), i, 714. _ 
of systems of (Prccarp}), ii, 537, 
600. 


kinetic theory of (Roca), ii, 658. 
equation of state for (JonEs), ii, 519. 
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Gases, iguition of (WHEELER; Mason 


and WHEELER), ii, 747. 
combustion of, at high pressures 
(Bonz, Newitt, and TowNneEnp), 
ii, 398. 
mechanism of explosion of (AuDI- 
BERT), ii, 399. 
chemical combination of (THomsoy), 
ii, 222. 
evolved during the carbonisation of 
organic compounds (LEBEAU), i, 
942. 
behaviour of, in contact with glass 
(BANGHAM and Burt), ii, 392. 
apparatus for collecting, at constant 
pressure (Dosson), ii, 748. 
condensed, luminescence of, at low 
temperatures (McLENNAN and 
SurvmM), ii, 642. 
heat content of (EucKEN and 
Karwat), ii, 820. 
corrosive, pressure-measuring device 
for (SmirH and TayLor), ii, 
748. 
colorimeter for (WHITE and ToL- 
MAN), ii, 868. 
diatomic, passage of Réntgen rays 
through (EHRENFEST), ii, 369. 
highly-compressed, molecular associ- 
ation of (WALKER), ii, 144. 
mixed, cathode fall of potential 
in ii, 
222. 
adsorption of, by charcoal 
(RICHARDSON and WooDHOUSE), 
ii, 28. 
adsorption and determination of 
organic vapours in (FIscHER and 
ZERBE), ii, 680. 
diffusion of, and their partial 
pressures (WuUssow), ii, 307. 
separation of (SHEPHERD and Por- 
TER), ii, 68. 
monatomic, excitation of spectra of 
(DEJARDIN), ii, 709. 
thermodynamics of the ionisation of 
(BECKER), ii, 91. 
ideal, quantum theory of (ScHay), 
ii, 722. 
multiatomic, ionisation potentials of 
(Mackay), ii, 807. 
rare, of volcanic origin (PIUTTI and 
Boccto-Lera), ii, 854. 
luminescence of (VEGARD), 
ii, 
apparatus for identification of (DuR- 
AND), ii, 868. 
determination of, in blood (VAN 
Styke, and HARINGToN), 
ii, 872. 
~ analysis, microchemical (REEVE), 
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Gas analysis, thermal-conductivity 
method of (PALMER and WEAVER), 
ii, 495. 
of combustible mixtures (LEBEAU), ii, 
495. 
burette for (MoLDENHAUER), ii, 622. 
Gas bubbles, growth of, in solutions 
saturated with the gas (FRICKE and 
BLENCKE), ii, 22. 
Gas burette, correction tube for (VIL- 
BRANDT), ii, 775. 
apparatus (JACcKsoN), ii, 


Gas reactions, kinetics of (LINpD), ii, 
241, 
termolecular (Kiss and Dem&yy), i, 
484. 
Gas thermometer, corrections of (HoL- 
BORN and OTTO), ii, 385. 
bottle, spiral (MILLIGAN), 
ii, 776. 
Gasoline. See Petrol. 
Gasometer, laboratory (SCHLEIFER), ii, 
322. 

Gastric contents of infants, hydrogen- 
ion concentration of (BABBOTT, 
JOHNSTON, and SHOHL), 
i, 584. 

juice, determination of hydrogen ions 
in (McCLENDOoN), i, 784. 
mucosa, insulin-like substance from 
(Ivy and FisHER), i, 1017. 
Gaucher’s disease, chemistry of (Ep- 
STEIN), i, 791. 
Gaultherin, identity of monotropitin and 
(BRIDEL), i, 659. 

Geber, identity of (ANon), ii, 163. 

Gels, action of penetrating radium rays 
on (FERNAU), ii, 729. 

migration velocity of hydrogen ions in 
(IsGARISCHEV and POMERANZEV), 
ii, 90. 

adsorption by (GorDon), ii, 536. 

diffusion of salts in (MANN), ii, 
307. 

Gelatin, absorption spectrum of (HIGLEY 

and MATHEws), ii, 460. 

isoelectric point of (GERNGROSS and 
Baca), i, 231 ; ii, 460. 

diffusion in and Duar; 
ScHLEUSSNER), ii, 730. 

diffusion of arsenious oxide in 
(SCHAEFER), i, 232. 

swelling of (Wi1Lson and KERN), i, 
232. 

osmosis and swelling, and its sodium 
salt (Kunitz), ii, 461. 

influence of dissolved substances on 
swelling of (v. Hany), ii, 833. 

solution of (FAIRBROTHER), ii, 592.. 

surface tension of solutions of (DAVIs, 
SALIsBuRY, and HARVEY), ii, 235. 


] 
] 
j 
f 
r 
’ 
| 
’ 
— 


ii, 1162 


Gelatin, influence of time on physico- 
chemical properties of solutions of 
(DE IZAGUIRRE), i, 231. 

solutions, conductivity titration of, 
with acids (H1TrcHcock), i, 104. 

solubility of, in salt solutions (Rakv- 
ZIN and ITzK1N), ii, 833. 

amphoteric nature of (FROHLICH), ii, 
728. 

peptisation of (MARDLEs), i, 581. 

fractionation precipitation of 
i, 6 

sols, density and h dration of (SvEpD- 

BERG and STEIN), i, 104; 
(Brown), ii, 660. 
dehydration of (DE Jone), i, 342. 
reciprocal precipitation of chromic 
oxide and (WINTGEN and LOwEN- 
THAL), ii, 739. 

hydrolysis of, by trypsin (NoRTHROP), 
i, 805. 

electrolytic reactions in (TAKEHARA), 
ii, 834 

effect of, on the electrolytic precipi- 
tation of lead carbonate (FRANCE 
and McBurney), ii, 314. 

reactions of alkaloids with solutions 
of, containing iodine (HANDOVsKY 
and pu Bois-REYMOND), i, 232. 

action of enzymes of organisms on 
proteins of (PaRFITT and Spitzer), 
i, 1015. 

titration curve of (ATKIN and 
Doves), ii, 592. 

analysis of (PLIMMER and SHIMA- 
MURA), ii, 576. 

acid (HATANo), i, 


Gelatinisation, kinetics of (ReIcER), ii, 

741. 

Gelsemium, determination of alkaloids in 

(PITTENGER), ii, 635. 

Genital organs, internal secretion of 

(TsvBuRA), i, 237, 238. 

Gentiobiose, relation between 
power and structure of (Hupson), 
1, 372. 

synthesis of amygdalic acid from 
(ZEMPLEN), i, 617. 
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Germanium in smithsonite and mine 
waters (MLLER), ii, 561. 
secondary and tertiary X-rays from 
(CLARK and ii, 369. 
Germanium fetrachloride, dielectric con- 
stant of (LEAR), ii, 690. 
hydrides (DENNIS, CoREY, and 
Moore), ii, 3438. 

Germanium organic compounds :— 

bisacetylacetone dibromide and di- 
chloride (Morcan and Drew), i, 941. 

bispropio dichloride (Mor- 
GAN and Drew), i, 941. 

trisacetylacetone cupribromide, cu 
bromides, and cuprochloride (Mon. 
GAN and Drew), i, 942. 

Germination, evolution of 
during (vAN and Duvinacze), 
i, 250. 

Gibberella saubinetii, effect of hydrogen- 
ion concentration and _ salts on 
(LUNDEGARDH), i, 912. 

Glands, physiology of (AsHER and J1xo), 

i, 581; (ASHER and TAKAHASHI), i a 
582; (ASHER and Rowe), i i, 582; 

(ASHER and TsUKAMOTO), i, 585. 

See also Mammary, Pituitary, Salivary, 
Thymus and Thyroid glands. 

Glass, properties of (EcKErt), 
li, 302 

electromotive properties of (ScHILLER), 
ii, 459. 

adsorption by (ScHmIpT and Duran), 
ii, 238 

adsorption of air by surface of 
(MANLBY), ii, 529. 

adsorption and desorption of gases 
by (BANGHAM and Burt), ii, 392. 

colorations of, by fusion of, with 
metallic oxides (Conn), ii, 606. 

development of cracks in (ScHv- 
MACHER), ii, 655. 

coloured, absorption spectra of 
(FEDOTEEV and v, LEBEDEV), ii, 472. 

natural and artificial, hydration of 
(ScHotr and Linck), ii, 238. 

silica, diffusion of helinm and hydrogen 
through (W1ILLIAMS and FERGUSON), 
ii, 325. 

soda-lime, electrolysis of (REBBECK 


Geo-chemistry. problems in (Goop- 
CHILD), ii, 693. 

Geodia gigas, agmatine in (Hotz), i, 
906. 


Geraniol, oxidation of, and dihvdroxy-, 
oxide of, and its acetate (Korz and 
SrEcnE), i, 703. 

Germanite, extraction of germanium and 
gallium from (THomAs and Puen), ii, 
415, 

Germanium (THomaAs and Pues), ii, 415. 
atomic weight of (Baxter and 
CoopER), ii, 690. 


and Fercuson), ii, 840. 

Thuringian, diffusion of helium 
through (Prurri and LERA), 
ii, 105. 


Glass electrodes. See Electrodes. 
Glassy state, Tammann’s theory of the 


(BALAREV), ii, 5938. 


Glauciwm luteum (horned poppy), con- 


stituents of (ScHMALFUss), i, 252. 


Globin, distribution of nitrogen in 


(HUNTER and Borsook), i, 103. 


Globulin inserum (Kirtsy), i, 1125. 
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Globulin, crystalline, detection of, in 
human urine (EVERETT, BAYNE- 
JongEs, and WILson), ii, 431. 

separation of, from albumin (KNIPPING 
and Kow!72), ii, 636. 
Globulins, physical chemistry of (ADOLF), 
i, 101 ; ii, 728, 831. 
determination of (GuTzEIT), ii, 795. 
isoGlucal and its derivatives( BERGMANN, 
RENNERT, LuDEWIG, and 
Koset), i, 267. 

y-Glucal diacetate (BERGMANN,SCHOTTE, 
RenNERT, LuvEwIG, and KoseEt), i, 
266. 

Glucokinin i, 447. 

Gluconic acid, production of, by moulds 
(FaLcK and KapvuR), i, 917. 

d-Glucosamine, decomposition of, by 
bacilli (TAKAO), i, 247. 

Glucosan (KERB and Kers-ErzporF), 
i, 445. 

d-Glucose. See Dextrose. 

a-Glucose, mutarotation of (BAKER, In- 
GOLD, and THORPR), i, 263. 

B-Glucose, behaviour of, in the human 
a (THANNHAUSER and JENKE), 
i, 897. 

aB-Glucose, excretion of, in urine 
(TALLERMAN), i, 897. 

a- and B-Glucose, solution volume and 

refraction constants of (RIIBER), 
ii, 806. 

biochemistry of (LAQUER and GRIE- 
BEL), i, 1129. 

See Diisopropylidene- 
ucose, 

Glucosides, soluble, preparation of, from 
plants (GHosH), i, 659. 

hydrogen-ion concentration in the 
enzymic hydrolysis of (KUHN and 
SopotKA), i, 711. 

a- and §-Glucosides, hydrolysis of 
(CoLIn and Cuaupvn), i, 497. 

Glucosides. See also :— 

Amygdalin. 

Clandestinin. 

Galuteolin. 

Gaultherin, 

Loganin, - 

Loroglossin. 

Meliatin. 

Monotropitin. 

Orobanchin. 

Rutin, 

Strophanthin. 

Glucosidopyridinium salts (KARRER, 
Wiper, and Stavs), i, 714. 

Glutacondialdehyde, and its salts and 
derivatives (BAUMGARTEN), i, 1166. 

Glutaconic acids (Goss, INcoLD, and 
THORPE), i, 1164 ; (INGOLD, OLIVER, 
and THorPs), i, 1282. 
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Glutamic acid, anhydrides of (BLANCHE- 
TIERE), i, 1290. 
Glutaric acid, nephropathic action of 
(RosE), i, 1374. 
Glutathione, formation of, by bacteria 
(McLeEcp and Gorpov), i, 1386. 
Glycemia, adrenaline (TRENDELEN- 
BURG), i, 449. 
Glycerides, structure and synthesis of 
(BERGMANN), i, 930. 
of fats and oils (BOMER and ScHNEI- 
DER), i, 608. 
of lard (AMBERGER and WIESEHAHN), 


i, 365. 

Glycerol, solubility of organic com- 
pounds in (PARVATIKER and Mo- 
EwEn), ii, 659. 

determination of (STREBINGER and 
Streit), ii, 572; and 
Somazzi), ii, 789; (BENNETT), 
ii, 875. 

Glycerophosphatase in human organs 

(Forral), i, 120, 
in takadiastase (AKAMATSU), i, 107. 
Glycerophosphoric acid, alkali and 
alkaline earth salts (BAILLY and 
i, 605. 

Glyceryl «a8-dibenzoate (BERGMANN), 

i, 931 


1, 
dichlorohydrins, and their p-nitro- 
benzoate (CONANT and QUAYLE), 


halohydrins, action of, on sodium 
phosphate (BAILLY and Gavumf), 
1, 605 
trinitrate, explosion of (AUDIBERT), 
i, 605. 
triem-nitrobenzoate (STATHER), i, 
1159. 
Glycine, oxidation of (FICHTER and 
Kuan), i, 378. 
preparation of anilides of (KARRER 
and HAEBLER), i, 722. 
and its amide, compounds of form- 
aldehyde with (BERGMANN, JAcoB- 
SOHN, and i, 19. 
Glycinealanine hydrochloride (ABDER- 
HALDEN and SIcKE1), i, 838. 
Glycinediethylenediamine cobalti-salts 
(MEISENHEIMER, ANGERMANN, and 
HotstTEn), i, 1037. 

Glycogen, constitution of (PRINGSHEIM, 
BEISER, WOLFSOHN, LEIBOWITZ, 
and KusEnack), i, 1170. 

heat of combustion of (SLATER), 
i, 240, 1047. 

methylation of (MacBeTH and Mac- 
KAY), i, 1046, 

influence of salts on, in the liver 
(HANDEL), i, 899. 

and dextrin, distinction between 
(Catvino), ii, 707. 
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Glycogen, determination of, in the 
placenta (CLOGNE, WELTI, and 
Prcnon), i, 1371. 

Glycols, formation of, by unsaturated 

compounds (NAMETKIN), i, 1062. 

equilibria between, and their ‘so- 
propylidene ethers (BOESEKEN and 
HERMANS), i, 257. 

aB-Glycols, stereoisomerism of (TIFFEN- 
EAU and LEvy), i, 825. 

1:2-Glycols, cyclic isomeric, intercon- 
version of (HERMANS), i, 728. 

Glycollaldehyde, ketolytic power of 
(SHAFFER and FRIEDEMANN), i, 
1369. 

Glycollamidide (ScHmvUcK), i, 1050. 
Glycollic acid, thio-, oxidative action of 
(v. SzENT-GyORGYI), i, 708. 

oxygen uptake of muscle powder 
and (MEYERHOF), i, 118. 
Glycolysis, action of insulin in (EADIE, 
MAcLEoD, and i, 113. 
in blood (Totstor), i, 895. 

Glycosuria. See Diabetes. 

Glycylanthranilic acid, and its sulphate 
(KaRRER and HAEBLER), i, 722, 

action of 
solutions on (ABDERHALDEN 
and Srrx), i, 351. 

Glycylsalicylic acid, and its ammonium 
salt, hydrochloride, and methy] esters 
(KAUFMANN and THOMAS), i, 964. 

Glyoxal, absorption spectra of (LirHy), 
ii, 80. 

Glyoxaline, 4(or 5)-nitro-, methylation 
of (HAZELDINE, PyMAN, and WIN- 
CHESTER), i, 1112. 

Glyoxalines, su)phonation of (ForsyTH, 

Moore, and PymMAn), i, 669. 
excretion of, in urine (KOESSLER and 
HANKE), i, 795. 
quaternary salts of (SARAsIN and 
WEGMANN), i, 1115. 
Glyoximes, disubstituted, synthesis of 
(Ponzio and BERNARDI), i, 293. 
Glyoxylanilide, a-amino-, and a-chloro-, 
hydrazones of (BULow and Krne), i, 
1180. 
Goat, dry and lactating, mineral me- 
tabolism of (Hunt, WINTER, SCHULTZ, 
and MILLER), i, 587. 
Gold, arc spectrum of (THORSEN), ii, 4. 
— of light by suspensions of, 
in borax (EHRINGHAUS and WINT- 
GEN), ii, 396. 

distribution of electrons in the atom 
of (DAUVILLIER), ii, 138. 

anodic oxidation of (JirsaA and 
JELINER), ii, 692. 

variation of molecular complexity of, 
with temperature (JOUNIAUX), ii, 
452. 
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Gold, transmutation of mercury into 
(Soppy), ii, 684. 
colloidal, preparation of (GREy), ii, 
460 


constitution and analysis of (ADoLF 
and PAUL), ii, 311. 

solutions of (THIESSEN), ii, 691. 

micro-determination of the oxide 
content of (THIESSEN ; PAULI), 


ii, 768. 
films, Hall effect and specific resist- 
ance of (MacKrEown), ii, 224. 
sols, — of (ANDERSON), ii, 
effect of sucrose on coagulation of 
(ANDERSON), ii, 531. 
sensitivity of, to ammonia (THIEs- 
SEN), ii, 691. 
precipitation of, by chromium oxide 
sols (WINTGEN and LOWENTHAL), 
ii, 739. 
crystalline, preparation of (ADAM), ii, 
619. 


Gold alloys with chromium (VoceEt and 
TRILLING), ii, 54. 
with mercury, heats of solution of 
metals in (TAMMANN and OHLER), 
ii, 486. 
Auric sulphate, properties of (Jrrsa 
and JELINEK), ii, 692. 
Gold determination and separation :— 
micro-electrolytic determination of 
(Fucus), ii, 207. 
determination of, in mercury (MIETHE 
and STAMMREICH), ii, 874. 
determination of, and separation from 
other metals (MosER and NIzss- 
NER), ii, 204. 
Goose, degradation of feathers of (ABDER- 
HALDEN), i, 1150. 
catalytic hydrolysis of proteins from 
the feathers of (Sapikov and 
ZELINSKI), i, 1122. 
Gossypol, physiological 
(MENAUL), i, 350. 
Gout, calcium in blood-serum in (CoATES 
and RAIMENT), i, 1374. 
isoGranatolinecarboxylic acid, isomeric 
ethyl ester hydrochlorides (McELVAIN 
and ADAMs), i, 418. 
isoGranatoninecarboxylic acid, ethyl 
ester, and itshydrochloride(McELVAIN 
and ADAMS), i, 418. 
Granite, weathering of (BLANCK and 
PETERSEN), ii, 406. 
Grapes, pigments in (ANDERSON), 1, 
251, 1890; (ANDERSON and NABEN- 
HAVER), i, 1152. 
Graphite, crystal structure of (HAssEL 
and MARR), ii, 721. 
nature of (RYSCHKEWITSCH), ii, 254. 
optical properties of (GAUBERT), ii, 40. 


effect of 


il 
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Graphite, variation of resistance of, with 
temperature (NoyEs), ii, 647. 
specitic heat of (SCHLAPFER and 
DEBRUNNER), ii, 231. 
density of (RyYsSCHKEWITSCH and 
K6ésrERMANN), ii, 546. 
and amorphous carbon (ASAHARA), ii, 
172. 
artifivial, action of heat in a vacuum 
on (LEBEAU and Picon), ii, 853. 
Graphitic oxide, optical properties of 
(GAUBERT), ii, 40. 

Grignard reaction, applications of 
(GoupET and PalILLaRD), i, 
1055. 

to acetylenic compounds (WILSON 
and Hys.op), i, 1063. 

Grignard ents, preparation o 

McCrAcKEN), i, 23. 

reducing action of (Hgss and 
WustTrRow), i, 859. 

action of, on isocyanates and isothio- 
cyanates (GILMAN and KINNEY), 
‘i, 382, 

action of, on esters (STADNIKOV), i, 
388, 

Growth, effect of irradiated air on 

(WEBSTER and HILL), i, 789. 

retention of alkali in (SHOHL), i, 116. 

relation of arginine and histidine to 
(RosE and Cox), i, 1370. 

effect of carbohydrate deficiency in 
diet on (OsBoRNE, MENDEL, and 
CANNON), i, 685. 

vitamin catalysts for (v. EULER), i, 
588 


Guaiacol, mutual solubility of glycerol 
and (PARVATIKER and McEwEy), 
ii, 659. 
oxidation of, by laccase (FLEURY), i, 
1144, 
measurement of oxydase activity of 
(FLEURY), i, 921. 

Gusiacolglycollic acid, hexamethylene- 
tetramine salt (GEHE & Co. and 
Runnk), i, 1312. 

Guaiacolsulphonic acid, potassium salt, 
preparation of (DEcro), i, 1307. 

Guanazine, derivatives of (PELLIZZAR1), 
i, 94. 

Guanidine, choline as a precursor of 

(SHARPE), i, 587. 
action of, on dextrose (WITZEMANN), 
i, 614. 
effect of, on frogs (SaHovIC), i, 128. 
salts and alkyl derivatives of (LECHER 
and GraF), i, 1051. 
tetrachloroiodide (CHATTAWAY and 
Garton), i, 271. 
diphosphatomanganate (MgyYER and 
Marer), ii, 555. 
molybdovanadates (CANNERI), ii, 119, 


CXXVI. il. 
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Guanidines in urine after thy- 

roidectomy (GREENWALD), i, 794. 

substituted, action of sulphur on 
(Bruni and Levi), i, 216. 

Guanidinium salts, preparation of, from 
calcium cyanamide (BLAIR and 
BRAHAM), i, 1051. 

Guanidino-o-anisylthiocarbamide, 
amino-, and its hydrochloride and 
benzylidene derivative (FRomM, 
— RUNKEL, and MAYER), i, 
673. 

Guanosine. See Vernine. 

Guanylcarbamide sulphate, effect of, on 
growth of plants (McGuINN), i, 
1022. 

Guanylic acid, and its sodium salt, 
osmotic behaviour of (HAMMARSTEN), 
i, 1139. 

B, constitution of(WALEs), 
i, 1350. 

Guinea pigs, blood of. See Blood. 

— refractive index of (MALLOCK), i, 

659. 
digestion of, by enzymes (VosKREs- 
SENSEI), i, 692. 

Gum arabic, influence of, on hydrolysis 
of methyl acetate (PEARCE and 
O’LEARY), ii, 245. 

Gypsophila paniculata, saponin from 
(KoFLER and DaFErt), ii, 74. 

Gypsophila sapogenin (white soapwort), 
constituents of (KARRER, FIoROoNI, 
and Lier), i, 1091. 

Gypsum, dehydration and rehydration 

of (Linck and June), ii, 758... 
See also Calcium sulphate. 


H. 


Hematic acid, synthesis of (KisTer 
and MAvuRER), i, 202. 

Hematite, crystalline structure of 
(MaveuIN), ii, 340. 

Hematoporphyria congenita (SvcHUMM), 
i, 460, 

Hematoporphyrin, fluorescence spectra 
of (DHtrt, SCHNEIDER, and VAN 
DER Bom), ii, 6438. 

effect of, on calcium deposition in 
bones in LEERSUM), i, 455. 
Hematoporphyrin, dibromo-, dimethyl 
ether (KUsTER and OESTERLIN), i, 
1006. 
Hemin as an _ oxidative catalyst 
(RoBINson), ii, 320. 
and its derivatives, transformation of, 
into bilirubin (Brucson and 
LAK), i, 1127. 
Hemin, hydroxy-, potassium salt 
(Hamstg), i, 571. 
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Hemoglobin, preparation of (FERRY), i, 
102. 


and its derivatives (HAUROWITZ2), 
i, 892. 
spectra of, and its derivatives (ANSON, 
Barcrort, Mirksy, and OINuMA), 
i, 1363. 
chemistry of (FeRRyY), i, 780; (HAURO- 
WITZ), i, 1122, 
electrochemistry of (CoNANT), i, 
108. 
as an oxidative catalyst (RoBINsoN), 
ii, 320. 
formation of porphyrin from (ScHUMM), 
i, 441. 
derivatives, violet absorption spectra 
of (MARCHLEWSKI and Moroz), i, 
1006. 
horse’s, crystals of (M6LLENHOFF), i, 
1363. 
carbon monoxide, acidity of (Hast- 
Incs, Senproy, Murray, and 
HEIDELBERGER), i, 1250. 
reduced, acid properties of (HASTINGS, 
Van St tyke, NEILL, HEIDEL- 
BERGER, and HARINGTON), i, 1008. 
refractometric determination of (Stop- 
DARD and ADAIR), ii, 76. 
Hemoglobin-sulphur, preparation of 
porphyrins from (List), 1, 785. 
Hemoglobinometer, Sahli’s, substitute 
for acid hematin in (FELTON), ii, 
212. 
Hemolysis and blood coagulation 
(PICKERING and TAYLOR), i, 1367. 
in hypertonic salt solutions (Ac&L 
and LorBER), i, 1127. 
of heated sera (MiLKovircn), i, 
681. 
immune, li 
MAN ab 
784. 
Hemopoietins, regeneration of blood by 
means of (FORSTER), i, 680. 
Hemoporphyrin in human feces (PAPEN- 
DIECK), i, 460. 
Hemopyrrole aldimine picrate (FISCHER 
and ScHUBERT), i, 544. 
Hemopyrrolecarboxylic acid, methyl 
ester, aldimine hydrochloride (FiscHER 
and SCHUBERT), i, 544. 

Hemotoxin, oxidation of, by Pnewmo- 
coccus (AVERY and NEILL), i, 1015. 
Hafnium, content of, in Vesuvian zircon 

(Prurti), ii, 868. 

content of, in zirconium minerals (v. 
HEvEsy), ii, 267; (v. Hevesy and 
JANTZEN), ii, 492, 620. 

spectrum of (HANSEN and WERNER), 
ii, 79. 

Hafnium ammonium fluoride, structure 
of (HASSELL and Mark), ii, 816. 


lytic theory of (BRINK- 
v. i, 
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Hafnium determination and _ separ- 
ation 
determination of, in zirconium minerals 
(v. Hevgsy and JANTZEN), 1i, 571. 
separation of, from zirconium (vy. 
HEvEsy and JANTZEN), ii, 58. 
Halides, solubility of, in liquid chlorine 
(BILTz and MEINECKE), ii, 165. 
inorganic, action of, on organo-metallic 
compounds (CHALLENGER and 
PRITCHARD), i, 676. 
organic, structure of, and their re- 
actions with inorganic iodides 
(ConanT and KERNER), i, 278. 
Halite, action of X-rays on (Bay.Ey), 
ii, 855. 
Hall effect, electron theory of (Pacz; 
E.prin¢e), ii, 716. 
in relation to thermo-electric power 
(RAETHJEN), ii, 378. 
Halogens, electron affinity of molecules 
of (NoyEs), ii, 585. 
action of, on unsaturated aliphatic 
compounds (CERDEIRAs), i, 1033. 
reactivity of, in organic compounds 
(CoNanT and KERNER), i, 273. 
detection of, in organic compounds 
and DE MonrTMOLLIN), ii, 
determination of, combustion 
(DACHLAUER and THOMSEN), ii, 
419; (ArnNDT), ii, 497. 
determination of, microchemically 
(Nomura and Murat), ii, 419. 
determination of, volumetrically 
(Fasans and ii, 60. 
determination of, volumetrically, with 
colouring matters as indicators 
(Fasans and ; BérrcEr and 
ii, 776. 
determination of, in presence of each 
other (JAHN), ii, 419. 
determination of, in organic com- 
pounds (HEsLINGA), ii, 419. 
Halogen hydrides,. structure of (BELL), 
ii, 230. 
ny of (Bowen), ii, 
40. 
chemical and electron affinities of 
(GERKE), ii, 448. 
electric movement of gaseous mole- 
cules of (ZAHN), ii, 809. ; 
organic compounds, reduction 
of (BRAND and BERLIN), i, 720. 
action of ammonia on, at high temper- 
atures (HESLINGA), i, 482. : 
preparation of (LEULIER), |, 
1297. 


polarity in (SHozsmITH, HETHER- 
INGTON, and SLATER), i, 842. 
Hang-ge, constituents of (NAKAYAMA), 
i, 1278. 
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Harmaline (LAWsON, PERKIN, and 
Ropinson), i, 562; (NISHIKAWA, 
PERKIN, and Ropinson), i, 565. 

e (LAWSON, PERKIN, and RosIn- 
son), i, 562; (NISHIKAWA, PERKIN, 
and Rostnson), i, 565. 

apoHarmine (LAwson, PERKIN, and 
Rosinson), i, 564. 

Hazel. Sce Corylus avellana. 

Heart, metabolism of (ScHENK), i, 1131, 
1132. 

muscle of, chemical composition of, in 
diseases (DoMAGR), i, 1151. 
action of various heart remedies on 
the rhythm of (Simon), i, 461. 

Heart failure, inorganic constituents of 
blood in (SALVESEN and LINDER), i, 
442. 

Heat, Nernst’s theorem of (BAKHUY- 
ZEN), li, 654. 

measurement of small quantities of 
(Tran), ii, 240. 
molecular, of gases (EucKEN and 
Karwar), ii, 820. 
specific, relation between, of internal 
energy and the equation of state 
(JazYNA), ii, 589. 
calorimeter for (KEYES and BEAT- 
TIE), ii, 669. 
of gases, measurement of (TRAUTZ 
and HEBBEL), ii, 589. 
ratio of (Dixon and GREEN- 
woop), ii, 144; (PARTINGTON 
and Hows), ii, 145. 
of liquids and their vapours at con- 

stant volume (BRANDT), ii, 230. 

of organic liquids (WILLIAMS and 

DANIELS), ii, 440, 589, 

of metals at high temperatures 

(SMITH and BocKsTAHLER), ii, 

821. 

Heat of adsorption of gases by metallic 
eatalysts (BEEBE and TAYLOR), ii, 159. 

Heat of combustion and constitution 
(KircuHor), ii, 240. 

Heat of crystallisation of monobasic 
-¥! acids (GARNER and RANDALL), 
i, 385. 

Heat of dissolution of hydrated salts 
(IsHIkawa), ii, 20. 

Heat of evaporation of liquids of high 
boiling point, apparatus for deter- 
mining (AWBERY and GRIFFITHS), 
li, 541. 

of salts (LoRENz and HERz), ii, 549. 

Heat of formation, calculation of 

(Henry), ii, 537. 

of alloys (BiLTz and Haase), ii, 17 ; 
and Wacner), ii, 482; 
(Biurz), ii, 482, 491; (BiLTz and 
PrepEr), ii, 487. 

of salts (AUDUBERT), ii, 465. 
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Heat of mixing, calorimeter for measur- 
ing (CARROLL and MATHEWS, ii, 158. 

Heat = recrystallisation (VAN LIEMPT), 
ii, 19. 

Heat of solution of metals in mercury 
and in gold amalgams (TAMMANN and 
OHLER), ii, 486. 

Heat of transformation of polymorphic 
metallic salts (HARE), ii, 820, 

Heat of vaporisation (GREEN), ii, 300 ; 

(KARPEN), ii, 301. 
of liquids (KIsTIAKOWSKY), ii, 119. 
calorimeter for (KEYEs and BEATTIE), 
ii, 669. 


Helianthin. See Methyl orange. 
Helianthus annuvs (sunflower), lipase 


in seeds of (TrarEtra-Mosca and 
MILLETTI), i, 252. 
Helium, atomic structure of (v. Wis- 
NIEWSKI ; Kronie), ii, 361. 
spectrum of (RAMAN and GANESAN), 
ii, 436 ; (HEISENBERG), ii, 577 ; 
(Curry), ii, 800. 
at low pressures (DuFFoRD and 
THOMPSON), ii, 800. 
excitation of (UDDEN and Jacos- 
SEN), ii, 283. 
intensity relations in (BAzZoNI and 
Lay), ii, 284. 
discharge spectrum of impure (Hop- 
FIELD and LEIFson), ii, 184. 
line spectra of (Lav), i, 282. 
ultra-violet spectrum of (LyMAN), ii, 
437, 638. 
Stark effect in (FosTrr), ii, 511. 
magnetic susceptibility of (WILLs and 
Hector), ii, 298; (Hxcror), ii, 
854. 
electrical properties of (TOWNSEND 
and McCatuuM), ii, 375. 
mobility of electrons in (LOEB), ii, 
290. 
ionisation in (TOWNSEND and AyYREs), 
ii, 221. 
absence of, from the gases left after 
passage of the electric discharge 
(ALLISON and HARKINs), ii, 407. 
Joule-Thomson effect in (PERRY), ii, 
821. 
isochores of (PENNING), ii, 519. 
isotherms of (PENNING and ONNES), 
ii, 518. 
diffusion of, through crystalline septa 
(Prutti and Bocero-LERA), ii, 42. 
through silica glass (WILLIAMS and 
FExKGuson), ii, 325. 
through Thuringian glass (PIvTTI 
and Boae10-LERA), ii, 105. 
Hemicellulose (PRINGSHEIM and (LEI- 
BOWITZ), i, 233. 


i, 954. 
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(LEVENE and TAyLor), 

i, 828 ; 

n-Heneicosoic acid, and its esters (LE- 
VENE and TAYLOR), i, 828. 

n-Heneicosyl cyanide and iodide (LE- 
VENE and TAYLOR), i, 828. 

Henna, constitueuts of (OESTERLE), i, 
1152. 

Heptamethoxytri- 

phenylmethane (Sz2#k1), i, 166. 

Heptane, adsorption and surface tension 
at interface between dimethylaniline 
and (MATHEws and Stamm), ii, 668. 

structure of (BOESEKEN), 
i, 156. 

cycloHeptane-l-cyanoacetic acid, 1- 
cyano-, ethyl ester and nitrite of 
(DickENs, Horton, and THoRPE), i, 
1313. 

Af-Hepten-(-one, and its semicarbazone 
(v. Braun and GossEL), i, 482. 

Aé-Hepten-y-one, oxime of (FRANKE 
and K6HLER), i, 6. 

Heptoic acid, a-bromo-, ethyl ester 
(STAUDINGER and Ruzicka), i, 522. 
n-Heptoyl] bromide, a-bromo- (v. AUWERS 

and WEGENER), i, 536. 

3-n-Heptoyl-p-cresol, a-bromo- (Vv. 
AUWERS and WEGENER), i, 536. 

p-Heptylanisole, and its sulphonamide 
(SkraAuP and NIETEN), i, 1186. 

Herrings, changes in tissues of, with 
age (BRUCE), i, 907. 

Herring ova, composition of (STRUDEL 
and Osato; STEvpEL and Taka- 
HASHI; OSATO), i, 116. 

Herring roe, constituents of (Icucut), 
i, 793. 

Heteropoly-acids, (RoszENHEIM and 
ScHApPtRo), ii, 51; (RosENHEIM and 
YANG), ii, 54. 

Heteropolymolybdates. See under Mo- 
lybdenum. 

Heteroxanthine, synthesis of (SARASIN 
and WrGMANN), i, 1114. 

8-Hexa-amylose, molecular structure of 
PRINGsSHEIM, and Mac- 
DONALD), i, 617. 

n-Hexacosoic acid (LEVENE and Tay- 
Lor), i, 828. 

A0-Hexadecadi-inene, and its metallic 
salts (LESPIEAU), i, 702. 

Hexadecahydrodecacyclene (Dz1Ewow- 
SKI and Suszko), i, 1056. 

Hexadecane, pyrogenic dissociation of 
(GauLT and HEssEt), i, 1025. 

Hexadecene, pyrogenic dissociation of 
(GauLT and ALrcHIDJIAN), i, 1025. 

4*y-Hexadienaldehyde from acetalde- 
hyde (ZEISEL and i, 12. 

Hexaeicosihydrodecacyclene (Dz1Ewon- 
SKI and Suszko), i, 1057. 


INDEX OF SUBJECTS. 


Hexahexosan (PicTeT and Stricker), 


i, 1288. 

Hexacyclohexyldistannane (KRAUSE and 
PoHLAND). i, 580. 

5:10:16 17:18:19-Hexahydroacrindoline, 
and its salts (CLEMO, PERKIN, and 
RoBINson), i, 1338. 

Hexahydroatractylon (TAKAGI 
HonGo), i, 1274. 

a-Hexahydrobenzamidopropionic acids, 
ethyl esters (FREUDENBERG and 
RHINO), i, 1173. 

a-Hexahydrobenzoyloxypropionic acids, 
ethyl esters (FREUDENBERG and 
Rano), i, 1173. 

Hexahydrodecacyclene 
and Suszxko), i, 1056. 

cis- and trans-Hexahydrohomophthalic 
acids, ethyl esters(v. AUWERS and 
OTTENs), i, 514. 

Hexahydro-2-hydrindone, and its deriv. 

atives (BorscHE and LANGs), i, 33. 
oxime of (WALLACH and WEISSEN- 
BORN), i, 863. 

Hexahydronaphthalene ¢e¢rabromides 
(BorscHe and LANeE), i, 33. 

Hexahydrophthalic acid, and its methyl 
ester (BoRSCHE and LANGE) i, 34. 

cis- and trans-Hexahydrophthalic acids, 
ethyl esters (v. AUWERS and OTTENS), 
i, 514. 

cis- and trans-Hexahydroterephthalic 
acids, ethyl esters (v. Auwers and 
OTTENS), i, 514. 

1-Hexahydrotyrosine, and its derivatives 
(WaSER and BRAUCHLI), i, 1068. 

See 1:2-Dimethyl- 
cyclohexane. 

Hexametaphosphates. See under Phos- 
phorus. 

2:4:5:2’:4’:5’-Hexamethoxydiphenyl-a- 
naphthylmethane (Sz&x1), i, 166. 

horone. See 1:5:5:Trimethy]-3:3- 

is-2’:4’:5’-trimethoxy pheny]-A?-cyclo- 
hexene. 

Hexamethoxydisiloxan (Kaursky ani 
HERZBERG), ii, 852. 

Hexamethylériaminotriphenylphosphine 
dihydroxide and oxide (BouRNEUF), 
i, 339. 

Hexamethylenetetramine (hexamethyl- 

eneamine ; wrotropine), structure of 


and 


(Dz1Ewoxski 


(GonELL and Marr), i, 150. 
methylation of (Srmon and Fries 
JACQUF), i, 665. 
antiseptic effect of (DuTHorT), i, 463. 
salts of, with aryloxyacetic ari 
(Grune & Co. and Runnz), i, 1312. 
formate (WOLFFENSTEIN), i, 1049. 
molybdihexathiocyanate (SCAGLIAB 
INI and TARTARINI), i, 312. 
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Hexamethylguanidinium hydroxide, and 
its iodides (LECHER and GRAF), i, 
1051. 

vinylene-2:2’-indocyanine, and its 
salts, and 5:5’-dechloro- (Konic and 
WAGNER), i, 669. 

Hexamminenickelous perchlorate. See 
under Nickel. 

n-Hexane, preparation of (FAILLEBIN), 

i, 601. 

purification of (CASTILLE and HENRI), 
ii, 581. 

oxidation of (WHEELER and BLarR), 
i, 138. 

action of bromine and of ozone on 
(BLatr, LEDBURY, and WHEELER), 
i, 1277. 

isoHexane, refractive index of (VAN Ris- 
SEGHEM), i, 821. 

cycloHexane, structure of (B6OESEKEN), 

i, 156 
equilibrium of aniline and (BUCHNER 
and KuEyn), i, 503. 

cycloHexane, 1-chloroimino- 
2:2:3:4:4:5:6:6-octachloro- 
ANONYME ANC. DurRAND, HUGUENIN 
& Cre), i, 35. 

0:1:3-dicycloHexane, preparation of 
(ZELINSKI and OUCHAKOY), i, 842. 

cycloHexanes, tri-substituted, stereo- 
chemistry of (SkiTA), i, 25. 

cycloHexane-l-cyanoacetic acid, 1- 
cyano-, salts and derivatives of 
(Dickens, Horton, and THORPE), i, 
1313. 

cycloHexane-1:2-diacetic acid, deriva- 
tives of (BorscHE and LANGE), i, 33. 

cycloHexane-2-pyridinium bromide, 1- 
bromo- (BARNETT, Cook, and PECK), 
i, 872. 

n-Hexan-5-ol, B-mono- and By-di-chloro- 
(HELFERICH and BESLER), i, 1165. 

cycloHexanol and its homologues, esteri- 
fication of (CauQquit), i, 280, 635. 

cycloHexanone (C1usA and RASsTELLI), 
i, 579. 
acetals from (HELFERICH and Hav- 
SER), i, 711. 
cyclohexylhydrazone, derivatives of 
(Harkins and LocuTe), i, 435. 
cycloHexanonequinaldyl-3-hydrazone 
— (G. M. and R. Rosinson), i, 


Hexaphenyl (PUMMERER and BITTNER), 

1, 381. 

8-Hexa(trimethylamylose) 
and MACDONALD), i, 


chloroiminohexachloro- 
(Socrfr& ANoNyME ANC. DURAND, 
Huevenin & Cin), i, 35. 


IRVINE, 


cycloHexene, 
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cycloHexenes, condensation of, with 
ay (SCHRAUTH and QUASEBARTH), 
1, 724. 

A}.cycloHexen-8-one, 2-hydroxy-, and 
its derivatives (WALLACH and WEIs- 
SENBORN), i, 864. 

cycloHexenones, preparation of phenyl- 
carbamylhydrazones of (MAZzOURE- 
VITSCH),. i, 969. 

AlcycloHexenyl _ ethyl carbonate 
(HALLER and BAvEr), i, 831. 

Hexone bases, action of nitrous acid on 
(PLIMMER), ii, 358. 

Hexonic acids, and a-amino-, specific 
rotation of, and their salts (LEVENE), 
i, 616. 

Hexosediphosphoric acid, relation be- 
tween hexosemonophusphoric acid 
and and REINFURTH), i, 
945. 

hydrolysis of, by organs (TAKAHASHI), 
i, 58 

Hexosephosphoric acid, relation be- 
tween hexosediphosphoric acid and 
(NEUBERG and REINFURTH), i, 945. 

enzymic hydrolysis of, by femur 
extracts (TAKAHASHI), i, 802. 

esters, in ossification (RoBIsoN and 
Soames; Kay and Rosison), i, 
904; (GoopwiIn and Rosison), i, 
1365. 

n-Hexoyl bromide, a-bromo- (v. AUWERS 

and WEGENER), i, 536. 

8-n-Hexoyl-p-cresol, a-bromo- (V. 
AuwERs and WEGENER), i, 536. 

cycloHexy] ether (ScHRAUTH and WEGE), 
i, 725. 

cycloHexylamines (AKTIEN-GESELL- 
SCHAFT FUR ANILIN-FABRIKATION), i, 
1057. 

cycloHexylaniline (AKTIEN-GESELL- 
SCHAFT FUR ANILIN-FABRIKATION), i, 
1057. 

p-Hexylanisole, and its sulphonic acid 
and sulphonamide (SkRAUP and 
NIETEN), i, 1186. 

n-Hexylbarbituric acid (Dox), i, 1037. 

a-cycloHexylbuten-a-ol (HEss and 
WustTrow), i, 860. 

n-Hexylchloromalonamide 
Houston), i, 716. 

cis- and trans-1-cycloHexylcyclohexane- 
1:2-diols (BOESEKEN), i, 163. 

1-cycloHexylideneamino-4-tetrahydro- 
quinolone (CLEMo and PERKIN), i, 
1104. 

cycloHexylideneazine, reduction of 
(HARKINS and LocuTs), i, 435. 

n-Hexylidenecamphor (RUPE 
Cov RVOISIFR), i, 193. 

cycloHexylmalonamic acid (RoBINSON), 
i, 261. 


(Dox and 


and 


| 
and | 
ine, | 
and | 
and | 
ids, | 
and 
| 
and 
‘SKI | 
alic 
and 
33, 
EN: | 
ides | 

| 
ids, 
NS), 
alic 
and 
ives | 
hyl- 
hos- | 
a- 
“ | 
| 
yclo- | 
and 
nine | 
UF), 
hyl- 
e of 
63. 
ids 
12. 


ii. 1170 


m-Hexylmalonie acid, and its deriv- 
atives (Dox), i, 1037. 

1-cycloHexy1-5-phenyltriazole, 3-hydr- 
oxy- (PoTH and BaILEy), i, 226. 

a-cycloHexyl-A«-propinen-y-ol, and its 
allophanate (LocquIN and WousENG), 
i, 822. 

cycloHexylsemicarbazide, and its hydro- 
chloride (PorH and BaILEy), i, 226. 

N-cycloHexyl-o- and  -m-toluidines 
(AKTIEN-GESELLSCHAFT FUR ANILIN- 
FAasriKAtIon), i, 1057. 

cycloHexylurazole (PorH and BAILEY), 
i, 226 

5-cycloHexyl-m-xylene, and frinitro- 
(BATTEGAY and KapPELEr), i, 1177. 

Hippopotamus, cholesterol in the bile, 
blood, and flesh of (GARDNER), i, 
1371. 

Hippuric acid, synthesis of, in the 
organism (GRIFFITH and Lewis), i, 
121. 

synthesis of, in the kidneys (SNAPPER, 
GrtnBAuM, and NEvBERG), i, 586; 
(SNAPPER and GRUNBAUM), i, 902. 
metabolism. See Metabolism. 
determination of, in urine (SNAPPER 
and LaQuER), ii, 430. 
Hippuric ethylamide (KARRER and 
GRANACHER), i, 1118. 
Hippurylsalicylic acid, and its phenyl 
ester (KAUFMANN and THomaAs), i, 
964. 
Hispidic acid, and its hexa-acetyl 
derivative (MURAMATSD), i, 1033. 
Histamine, production of, by intestinal 
bacteria (HANKE and KoEssLER), i, 
806. 
Histidine, effect of, on growth (RusE 
and Cox), i, 1370. 
determination of, by bromination 
(PLIMMER and PHILLIPs), ii, 576. 
Histology. distribution of mineral salts 
in sections in (POLICARD), i, 119. 
Holothurio. tubulosa, extractives of 
(ACKERMANN, Ho.tz, and 
WEIN), i, 848. 
Homocitronellol. See Syn-Trimethyl- 
As-octenol. 
Homoeledonine (ACKERMANN, Hotrz, 
and KutscHER), i, 348. 

Homomesityl oxide. See +y-Ethyl-5- 

methyl-Ay-hepten-8-one. 

Homo-y-pelletierine, and its derivatives 

(Menzizgs and i, 1335. 
Homoisophorone (EKELEY and CARPEN- 
TER), i, 369. 

Homopinene (W1ENHAUS and ScHuMM), 
i, 1087. 

a-Homopiperonal, preparation of, from 
er and its derivatives (NAGAI), 
i, 1077. 
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1-Homopiperonyl-6:7-dimethoxy-3:4- 
dihydrovsoquinoline, and its salts 
(Buck and PERKIN), i, 1067. 

1-Homopiperonyl-6:7-dimethoxytetra- 
hydroisoquinoline, and its salts 
(Buck and PERKIN), i, 1096. 

Homopiperonylhomoveratrylamine 
(Buck and PERKIN), i, 1097. 

Homoranthus virgatus, germicidal value 
of oil from (PENFOLD and Grant), 
i, 1329. 

Homo-o-veratric acid, and its derivatives 
(SPATH and MoszEtTIG@), i, 74. 

Honey, invertase in (NELSON and Coun), 
i, 11438. 

o-Hordenine. See o-8-Dimethylamino- 
ethylphenol. 

Hormone, erythropoietic, properties of 
(Leake and Bacon), i, 893. 

Horse chestnuts, chromogen from 
(BERTRAND aud Dyorirox), i, 813. 
Horse hair, catalytic hydrolysis of 

(SADIKOV), i, 241. 

Humic acid, absorption of potassium 
hydroxide by (CHARRIOU), il, 736. 
Humic acids (TRopscH and SCHELLEN- 

BERG), i, 619, 620, 621. 
action of nitric acid on (TROPsCH and 
SCHELLENBERG), i, 619. 

Humin from hydrolysis of proteins 
(Burr and GortnER), i, 764 ; (Gort- 
NER), i, 1861. 

Humus, action of acid carbonates on 

(UDLUFT), ii, 533. 
determination of, in mineral soils, 
colorimetrically (EDEN), ii, 796. 
Hydantoin, action of hydrazine on 
(Fosse, Hackng, and Dvsols), 
i, 436. 
derivatives, chemical functions of 
(Lumrére and PERRIN), i, 1101. 
Hydracetylacetone acetate, and _ its 
henylhydrazone (BERGMANN and 
ANN), i, 1042. 

Hydrangea thunbergii, constituents of 
the leaves of (MANIWA), i, 1090. 

Hydrastinine, constitution of (STEINER), 

i, 1096 


fluorescence of (BAYLE and Fasre), 
i, 980. 
Hydrates and Krav), 


ii, 268, 615; (WILLSTATTER, 
Kraut, and Fremery), ii, 266, 
767. 
in aqueous solution (Fricke and 
ScutTzDELLER), i, 1031 ; ii, 180. 
Hydration of univalent ions 
(SCHREINER), ii, 524. i 
Hydratoacetylharmaline, hydrochloride 
and diacetyl derivatives of (NIsHI- 
KAWA, PERKIN, and RosinsoN), |, 
566. 


alts 


Its 
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Hydrazidicarbon-azide and -piperidide 
(KgsTIN@), i, 1175. 

Hydrazine, and its salts and hydrate, 
preparation of (PurocHinN), ii, 
751. 

oxidation of (Cuy and Bray), ii, 672 ; 
(Cuy, RosENBERG, and Bray; 
Coy), ii, 673. 
by meaus of permanganate (Ko 
HOFF), 1i, 673. 
thermal decomposition of salts of 
(HoFMANN and KRo ii, 545. 
action of, on allantoin and hydantoin 
(Fosse, HacGkNE, and UBOIS), 
i, 486. 
action of, on thymine and on uracil 
(FossE, and Bass), i, 
428, 


formation of indulines by means of 
(HorMANN, HARTMANN, and 
KROLL), i, 882. 
action of, on organic compounds 
(MULLER and KRAEMER-WILLEN- 
BERG), i, 502. 
effect of, on blood (UNDERHILL and 
KARELITZ), i, 462. 
derivatives, action of, on the blood 
(BoDANSKY), i, 689. 
and its derivatives, effect of, on the 
liver (BopANSKY), i, 462. 
analysis of, volumetrically (Bray and 
Cuy), ii, 423. 
and its derivatives, determination of 
(KurTENACKER and  Kvusrna), 
ii, 778. 
determination of, 
(KoLTHOFF), ii, 871. 
Hydrazines, aromatic, action of diacetyl- 
tartaric anhydride and _ chloro- 
fumaryl chloride on (CHATTAWAY 
and ParKEgs), i, 489. 
aromatic halogenated (VorocEK and 
Jin), i, 887; (VoroceK and 
Luxgs), i, 1120. 
Hydrazinedicarbonamides containing 
sulphur, ring closure with (ARNDT 
aud BIELICH), i, 22. 
Hydrazinediisopropylideneglucose, and 
its derivative (MERCK), i, 1046. 
4-Hydrazinoazobenzene, 3-nitro-, and 
ite derivatives (BoRsCHE and Exss), 
1, 218. 
o-Hydrazinobenzoylearboxylic acid, 
salts and ethyl ester of (P1ERONI and 
GIANNINI), i, 774. 
2-Hydrazinocymene, and its derivatives 
and KREMERS), i, 


volumetrically 


4-Hydrazinopyridine, 3-nitro- (KoENIGS 
and FrerEr), i, 990. 

8-Hydrazinoquinaldine (G. M. and R. 
Rosinson), i, 666. 
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Hydrazobenzene, ultra-violet absorption 
spectrum of (MARCHLEWsKI and 
Mokoz), i, 274. 

Hydrazobenzene, 
(BAUDET), i, 1293. 

Hydrazo-compounds, electrometric 
studies on (BIILMANN and BLom), 
i, 13538. 

Hydrazocyclohexane. See s-Dicyclo- 
hexylhydrazine. 

Hydrazono-acid chlorides, action of pyr- 
idine on (BiULow and SEIDEL), i, 
674. 

Hydrazodithiocarbonamides, substi- 
tuted, derivatives of (Fromm and 
JOKL), i, 882. 

Hydrazyls (GOLDSCHMIDT), i, 884. 

Hydrindene (BorscuE and Josy), i, 
723. 

Hydrindene, amino-, hydroxy-,and nitro- 
derivatives, and their derivatives 
(BorscHE and JouN), i, 723. 

5’-Hydrindene-4(t)-azo-5-hydroxyhydr- 
indene (BorscuE and JoHN), i, 728. 

5’-Hydrindeneazo-8-naphthol (BorscHE 
and JoHN), i, 723. 

Hydrindene-5-carboxy-5’-hydrindyl- 
amide (BorscuE and JOHN), i, 724. 

Hydrindene-5-carboxylic acid, nitro- 
(Boxscue and Jonn), i, 724. 


2-cyano-4-nitro- 


‘Hydrindene-3-glyoxylic acid, 1:2:3-tri- 


bromo- (WISLICENUS and HENTRICH), 
i, 392. 
1-Hydrindone, 2-hydroxy-, and its de- 
rivatives i, 1206. 
7-hydroxy-, synthesis of (MAYER and 
VAN ZUTPHEN), i, 524. 
Hydrindones, hydroxy-, formation of 
(v. AUWERs), i, 1219. 
preparation of, from phenyl esters 
of -halogenpropionic acids 
(KROLLPYEIFFER and SCHULTZE), 
i, 524. 
1-Hydrindonebutyrolactone-2-a-spiran 
(Leucus aud i, 972. 
Hydrind-1-one-1-keto-1:2:3:4-tetra- 
hydronaphthalene-2:2-spiran (LEUCHS 
and REINHART), i, 972, 
1-Hydrindyl p-nitrobenzoate, 2-bromo- 
(MARVEL and Du VIGNEAUD), i, 1193. 
Hydriodic acid. See under Iodine, 
Hydriodoquinine, and its derivatives 
(RosENMUND and KITTLER), i, 982. 
Hydroanisoin (TiFFENEAU and ORE- 
KHOV), i, 283. 

Hydroaromatic compounds, conversion 
of, into aromatic compounds 
(H1INKEL), i, 1204. 

containing nitrogen, chlorination of 
(DuRAND & HucvENIN), i, 631. 

Hydrobenzoin, hypnotic properties of 
(T1rfENEAU and ToRREs), i, 350. 
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Hydrobenzoins, configuration of 
and Hermans), i, 729. 
semipinacolinic transformation of aryl 
derivatives of (Or&kHOV and 

TIFFENEAD), i, 283, 729. 

Hydrocaoutchouc (PUMMERER 
Kocn), i, 1214. 

homologues of (STAUDINGER and 
WIDMER), i, 1330. 

Hydrocarbon, C,)H,,, and its isomerides, 
from turpentine oil (GAWALOWSK]I), 
i, 64. 

from camphor oil (Ruzicka 
and STo.L), i, 531. 

from dehydration of a-chloro- 
aay-triphenyl-88-dimethy]propane 
(RAMART), i, 1063. 

from dehydration of yy8-tri- 
phenyl-8-methylbutan-8-ol (Ra- 
MART), i, 1189. 

CsoHe:, from Loranthus europeus 
(EINLEGER, FISCHER, and ZELLNER), 
i, 817. 

Hydrocarbons, preparation of, from 
carbonyl] compounds (Straus and 
GRINDEL), i, 1206. 

and their halogen substitution pro- 
ducts, formation of, from lower 
substitution products (FARBWERKE 
vorm. Meister, Lucius, & Brtn- 
ING), i, 131. 

band spectra of (KRATZER), ii, 366. 

ultra-violet spectra of (ForTRAT), ii, 
365. 

oxidation of (WHEELER and BLAIR), 
i, 138. 

catalytic decomposition of (GRIGNARD 
and STRATFORD), i, 841. 

action of iodine on (NELLENSTEYN), 
i, 358. 

action of ozone on (BLAIR, WHEELER, 
and LEpBuRY), i, 1277. 

acetylenic, preparation of, and their 

derivatives (MEUNIER and DEs- 

PARMET ; BouRGUEL), i, 701. 
action of sodamide on (BouRGUEL), 

i, 481, 1027. 4 , 

acyclic, pyrogenic decomposition o 
HEssEL, and ALTOCHID- 
SIAN), i, 701. 

aliphatic chlorinated, solubility of 
lodine in (MARGoscHES, HINNER, 
and FRIEDMANN), ii, 749. 

aromatic, from low-temperature tar 

(KovuseEr), i, 954. 

extinction coefficients of (MARCH- 
LEWSKI and Moroz), ii, 7. 

electrolytic oxidation of (FICHTER), 
629 

action of nitrogen peroxide on 
(ScHAARSCHMIDT and SMOLLA), 
i,380 ; (Bass and Jonnson), i, 386. 


and 
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Hydrocarbons, asphaltic and lubricant, 
in petroleum (MABERY), i, 129. 
cyclic, saturated, oxidation of, by 
ozone (KOETSCHAU and FLEMMING), 
i, 380. 
paraffin, properties of (WiL- 
son and BAHLKE), i, 357. 


of Oklahoma petroleum (WAGNER), i, 


357. 
unsaturated, reversible catalysis of 
(ZELINSKI and PayLov), i, 952. 
addition of nitrogen trichloride to 
and HOoweELLs), i, 
130. 

(GAULT and MvKERJI), 
i, 1048. 

Hydrocinnamanilide, and its acetyl 
derivative (BIGIAvI and Marri), i, 
519. 

Hydrocobalticyanic acid, potassium 
salt, hydrolysis of, by sulphuric acid 
(BassETT and Corset), i, 950. 

Hydrocollidinedicarboxylic acid, ethyl - 
ester, dithiocyano-derivative (Kavr- 
MANN, and THomaAs), i, 210, 

acid. See Melilotic 
acid. 

Hydrocyanic acid. See under Cyan- 
ogen. 

Hydrocyanoquinine (RosENMUND and 
KITTLER), i, 982. 

Hydrodiffusion (v. EULER and ERik- 
SON), ii, 836. 

Hydroeseretholmethine methiodide (Po- 
LONOVSKI), i, 1094. 

Hydroetheserolene, salts of (PoLonov- 
SKI), i, 1093. 

Hydroferricyanic acid, iron salts (KouN 

and BENCZER), i, 20. 
potassium salt, molecular suscepti- 
bility of (CoLLET), ii, 378. 
hydrolysis of, by sulphuric acid 
(BasseTr and Corser), i, 950. 
oxidation of purpurin by (ScHOLL 
and DAHLL), i, 406. 
zine cesium salt (KoLTHOFF and 
VERZIJL), i, 841. 
determination of, 
(MULLER), ii, 634. 

Hydroferricyanides of organic bases 
(CuMMING), i, 778, 

Hydroferrocyanic acid, copper salt, 

colloidal, adsorption by (FRANK- 
ERT and WILKINSON), ii, 734. 
permeability of membranes of, for 
non-electrolytes (COLLANDER), il, 
154, 
action of ammonium hydroxide on 
(CRITTENDEN), i, 1175. ’ 
iron salts (Kouw and BrnczEr), i, 20. 
Hydrofe: des of organic bases 


electrometrically 


(Cummine), i, 778. 
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Hydrofluoric acid. See under Fluorine. 

Hydrofluosilicic acid. See under 
Fluorine. 

Hydroformamine cyanides. See Methyl- 
eneaminoacetonitriles. 

Hydrogels (WILLSTATTER and Krav7), 
li, 268, 615 ; (WiLLsTATTER, Kraut, 
and FREMERY), ii, 266, 767. 

Hydrogen, active, electrolytic preparation 

of (VENKATARAMAIAH and yey ii, 
34. 
effect of pressure on the refractive 
index of (SCHACHERL), ii, 671. 
spectrum of (CirRoN), ii, 214. 
spectrum of, excited by electronic 
impact (SEELIGER and Wenn’), ii, 
; (Huenes and Lowe), ii, 
99. 
band spectrum of (ALLEN), ii, 579. 
continuous spectrum of (LEMoN), ii, 
133. 
secondary band spectrum of (Fut- 
CHER), ii, 802. 
continuous spectrum of (RICHARDSON 
and TANAKA; and 
Davigs), ii, 217 ; (LEMon), ii, 367. 
discharge spectrum of impure (Hop- 
FIELD and LEIFsoN), ii, 134. 
line spectra of (LAU), ii, 282. 
reversal of lines in spectrum of 
and NAKAMURA), ii, 
99. 
Balmer series spectra of (RUARK), ii, 
281 ; (SHRUM), ii, 282; (Hoyt), 
ii, 433; (GEDDES), ii, 436; 
(Huxsurt), ii, 439. 
spectrum of (Das), ii, 
ll 


spark spectrum of (HANo7), ii, 283. 

Stark effect in (Foster), ii, 511, 
798. 

spectral lines of, in stars (ComPTON 
and RussEtt), ii, 509. 

scattering of Réntgen rays by 
ii, 286. 

magnetic susceptibility of (WILLs and 
Hector), ii, 293. 

occluded in iron, effect of a magnetic 
field on (T. W. and W. T. 
RicHaRDs), ii, 149. 

electric glow discharge in (OELKERS), 
ii, 647. 

absence of helium after electric dis- 
charge through (ALLISON and 

_ ii, 407. 

ionisation of (SMYTH), ii, 85, 585. 

ionisation potentials of (HoGNEss and 
Lunn), ii, 807. 

potentials of, in presence of nickel 
catalysts (GAUGER), ii, 290. 

— impacts in (HuGHEs), ii, 
46. 


Hydrogen, overvoltage of (THIEL and 


HAMMERSCHMIDT), ii, 317. 
mobility of electrons in (LOEB), ii, 290. 
dissociation of (WoHL), ii, 600. 
dissociation of, in low-voltage arcs 

(DUFFENDACK and CompPToN), ii, 

585. 
dissociation of molecules of, by 

excited mercury atoms (CoMPTON 

and TURNER), ii, 639. 
atoms, radius of (Hvuecins), ii, 

819. 
radius of, in crystals (AMINOFF), ii, 
52 


distribution of electrons in (UREy), 
ii, 434, 
action of electric and magnetic 
fields on (KLEIN), ii, 281. 
radiation potentials of (OLMSTEAD 
and ComprTon), ii, 141. 
particles, brightness of scintillations 
from a-particles and (KarRa- 
MICHAILOVA and ii, 
380. 
rotational specific heat of (TOLMAN), 
ii, 803, 
heats of adsorption of, on copper and 
nickel (BEEBE and TAYLOR), ii, 159. 
boiling point of (HENNING and 
HEvss), ii, 385. 
isochores of (PENNING), ii, 519. 
isotherms of (ONNES and PENNING), 
ii, 518. 
chemical constant of (BAKHUYZEN), 
ii, 654 
viscosity of mixtures of, with nitric 
oxide and with propane (KLEMENC 
and Remi), ii, 522. 
adsorption of, by charcoal (Lowry), 
ii, 393. 
by cerium and its alloys (S1IEVERTS 
and MULLER-GOLDEGG), ii, 185. 
by palladiuin-promot copper 
(Hurst and RipgAbL), ii, 321. 
by nickel (TERWEN), ii, 664. 
in potassium vapour arcs (Rusk), 
ii, 808. 
by platinum (BENNEWITZ and 
GUNTHER), ii, 724. 
adsorption of carbon dioxide and, by 
wood charcoal (LoRENz and WIED- 
BRAUCK), ii, 474. 
diffusion of, through metals (DEMING 
and HENpDRIcKs), ii, 94. 
through silica glass (WILLIAMS and 
Frercuson), ii, 325. 
reaction of bromine with (LIND), 
ii, 241. 
photochemical combination of chlorine 
and (WEIGERT and KELLERMANN), 
ii, 8; (MARSHALL and TAYLOR), 
ii, 103; (BERTHOUD), ii, 326. 
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Hydrogen, interaction of nitrogen mon- 
oxide and (HINSHELWoOoD), ii, 751. 
photochemical reaction between 
oxygen and (CHAPMAN), ii, 668. 
combinatimn of oxygen and, in pre- 
sence of activated mercury (DIcKIN- 
son), ii, 841. 
photochemical combination of sulphur 
and (NorRIsH and RIDEAL), ii, 848. 
contamination of, by sulphur 
(PRANDTL), ii, 563. 
activity of, in organic compounds 
(UsHERWOOD), i, 139. 
Hydrogen chloride. See Hydrochloric 
acid under Chlorine. 
cyanide. See Hydrocyanic acid under 
Cyanogen. 
fluoride. See Hydrofluoric acid under 
Fluorine, 
halides. See Halogen hydrides. 
iodide. See Hydriodic acid under 
Iodine. 
peroxide, preparation of, from per- 
sulphuric acid (Bropsky), ii, 403. 
concentration of (BRopsky), ii, 404 ; 
(ERDENBRECHER), ii, 603. 
stability and surface tension of 
solutions of (Lis1EvIcI-DRAGAN- 
Escu), ii, 404. 
adsorption of, by zirconium oxide 
gels (WEDEKIND and WILKE), ii, 
594. 
oxidation with (WIELAND and 
LGORENSKIOLD), i, 606. 
oxidation of sodium lactate by 
(Ray), i, 829. 
influence of colloids on the decom- 
position of (FInDLAY and 
THOMAS), ii, 539. 
decomposition of, by halogen 
hydrides (MAaAss and HrEesBERT), 
ii, 326. 
periodic catalytic decomposition of 
and Mysrs), ii, 542. 
catalytic decomposition of, by blood 
charcoal (FIRTH and Warson), 
ii, 542. 
catalytic decomposition of, by ferric 
salts (BOHNSON and RoBEeRTson), 
ii, 29. 
action of chromi- and ferri-sulphuric 
acids on decomposition of(Po1zar), 
ii, 192. 
sulphide, lecture experiment to show 
inflammability of (LoneinEscu 
and THEODOSIU), ii, 324. 
condensation of acetylene with, in 
presence of aluminium oxide 
(TsCHITSCHIBABIN and Bagpas- 
SARJANZ), i, 1157. 
precipitation of metals by (SMITH 
and Semon), ii, 762. 
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Hydrogen sulphide, detection and 
differentiation of thiosulphuric 
acid, sulphurous acid, and (Pir- 
TARELLI), ii, 777. 

determination of, bromometricall 
— and OBERHAUSER), ii, 
274, 

determination of, in __ bacterial 
cultures (FELLERS, SHOsTROM, 
and CLARK), ii, 777. 

Hydrogen electrode. See Electrodes. 

Hydrogen ions, determination of con- 
centration of (DuBovx), ii, 842. 

yin (SORENSEN and LINDERSTROM- 
Lane), ii, 696. 

in acid solutions (v. STEIGER), ii, 
696. 

in alcoholic solutions with one- 
colour indivators (MICHAELIS and 
MIzvUTANI), ii, 623. 

in blood, apparatus for (DE Eps and 
HANZLIk), ii, 622. 

colorimetrically ii, 
418. 

with glass electrodes (Brown), ii, 
869. 


potentiometer for (LIEBERT), ii, 


in soils (KoLTHOFF), ii, 199. 
means of the quinhydrone 
electrode (BIILMANN), i, 819. 
spectrophotometrically  (BRODE; 
Houimgss), ii, 346. 

titrimetrically (Riscx), ii, 697. 

velocity of, in gels (IsGARISCHEY 
and PoMERANZEV), ii, 90. 

Hydrogenases in frog’s muscle (CoLLETT?), 
i, 462. 

Hydrolysis, comparative action of acids 
and enzymes in (CoLIN and Cuav- 
DUN), i, 466. 

in stages (KosAKEWITSCRH), ii, 392. 
of salts (Jos), ii, 592. 

Hydrotropy (TamBa), ii, 522. 

Hydrouracil, formation of, from uracil 
(Brown and Jonnson), i, 319. 

Hydroxamiec acids, preparation of (Gas- 
TALDI!), i, 733. 

Hydroxides, separation and determin- 
ation of carbonates, salts of sulphur 
acids, and (JARVINEN), ii, 421. ; 

Hydroxoaquodiethylenediamine cobalti- 
bromide (MEISENHEIMER and KIDER- 
LEIN), i, 1087. 

Hydroxy-acids, metallic complexes of 

(WARK), i, 1283. 
aliphatic (ASANO), i, 829. 

Hydroxy-aldehydes, Gattermann 
thesis of (ApAMs and LEvIN®), i, 51. 

o-Hydroxy-aldehydes, aromatic, anils of, 
and their reactions with phepylcarb- 
amide (PAssERIN1), i, 1319. 


INDEX OF 


§-Hydroxy-aldehydes (aldo/s), pol ymeris- 
ation of (BERGMANN and Kany), i, 
1042. 

Hydroxy-amines, synthesis of (LevENE 
and SCHEIDEGGER), i, 1049. 

Hydroxy-ketones, glucosidic acetals from 
(BERGMANN and LupEwiIe), i, 490. 

Hydroxylamine, electrolytic preparation 

of (Ponzio and PicHetTo), ii, 673. 

oxidation of (KURTENACKER and 
NEUvSSER), ii, 249. 

catalytic decomposition of, in presence 
of vanadates (KURTENACKER and 
NEUSSER), ii, 250. 

action of, on cinnamic acid and its 
homologues (PosNER and ScHREIB- 
ER), i, 963. 

action of, on ethyl tartrate (GUILLAU- 
MIN), i, 1050. 

formation of indulines by means of 
(HoFMANN, HARTMANN, and 
i, 882. 

thermal decomposition of salts of 
(HOFFMANN and Kro.t), ii, 545. 

determination of, with permanganate 
(KURTENACKER and NEvsSER), ii, 
201. 

Hydroxylaminesulphonic acid, sodium 
salt, preparation of oximes with 
(Semon and DAMERELL), i, 709. 

Hydroxyl groups, secondary valency of 
(REIHLEN and SAPPER), ii, 384. 

Hydroxyosmates. See under Osmium. 

Hydroxypentammineplatinic salts. See 
under Platinum. 

Hydrozincite (PERRIER), ii, 773. 

Hyocholadienic acid (WiNDAUs and 
i, 48. 

Hyocholanic acid, and _ its 
(WinpAus and Boung), i, 48. 

Hyodeoxycholic acid (WiINDAUS and 
BoHNE), i, 47. 

Hyoglycodeoxycholic acid, methyl ester 
(WinDAvs aud Boung), i, 47. 

Hyperglycemia, production of, by in- 

gestion of amino-acids‘and carbo- 
hydrates (ScHATTI), i, 236. 
by choline bases (MADINAVEITIA 
and HERNANDEZ), i, 911. 
by administration of food (Laur- 
BERGER and Seré{fx), i, 683. 
after administration of protein 
_ (LAUFBERGER); i, 1366. 
in derangements of the 
(Bopansky), i, 585. 
and acidosis (TALRoT, SHAW, and 
Morrarty), i, 1252. 

Ypnotics, chemical functions of 
(LumizrE and Perrin), i, 1101. 
of the barbituric acid series (Dox ; 

VoLWILER), i, 668. 


esters 


liver 
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Hypochlorites. See under Chlorine. 
Hyponitrites. See under Nitrogen. 


Hypophosphorous acid. See under 
Phosphorus. 

Hyposulphites. See Thiosulphates under 
Sulphur, 

Hyposulphurous acid. See Thiosulphuric 


acid under Sulphur. 


L 


Iceland spar, American, phosphorescence 
of, after radium radiation (LIND), ii, 
621. 

amino-acids of (IGucuHt), i, 

93. 
Ignition of gases (WHEELER; Mason, 
and WHEELER), ii, 747. 
of combustible liquids (STRACHE), ii, 
319. 

Imidothio-oxalo-p-toluidinie acid, ethyl 
ester, and its hydrochloride (REISSERT 
and i, 846, 

Imidothio-oxanilic acid, ethyl ester, and 
its hydrochloride (REISSERT and 
BrUGGEMANN), i, 846. 

Iminazoles. See Glyoxalines. 

Iminodiacetic acid, menthyl 
(STADNIKOVY), i, 388 

Immunisation, enzyme processes con- 
ditioned by (KUPELWIESER and 
WastTL), i, 806. 

Immunity and anaphylaxis, simultaneous 
(RicHET, BAcHRACH, and CaRDo7), i, 


ester 


463. 
Indanthren, thio-. See 3:4:7:8-Di- 
phthaloylthianthren. 


Indanylamine, synthesis of (CouRTOL 
and DoNDELINGER), i, 279 

2-Indazole p-toluenesulphonates (Vv. 
Auwers and ALLARDT), i, 880. 

Indazoles, constitution of (v. AUWERS), 

i, 669 
alkylation of (v. Auwers and AL- 
LARDT), i, 992. 
derivatives of (v. AUwERs and AL- 
LARDT), i, 878. 
2-Indazolecarbanilides (v. AUWERS and 
ALLARDT), i, 879. 
2-Indazolecarboxyl chloride (v. AUWERS 
and ALLARDT), i, 879. 

Indazole-2-carboxylic acid, methyl ester 
(v. AUWERs and ALLARDT), i, 879. 

2-Indazyl phenyl nitrophenyl and tolyl 
carbonates (v. AUWERS and ALLARDT), 
i, 880. 

Indene, 1-nitro-, and its derivatives 
(WISLICENUS, HENTRICH, and 
PFEILSTICKER), i, 394. 

Indene series (WisLIicrNUs and Hent- 


Ypobromous acid. See under Bromine. 


RICH), i, 892; (IsH1waRA), i, 1205. 
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Indene-8-carboxylic acid, and its deriv- 
atives (WISLICENUS and HENTRICH), 
i, 393. 

Indene-3-carboxylic acid, 1-nitro-, salts 
of (WIsLICENUS, HENTRICH, and 
MAUTHE), i, 394. 

Indene-l-glyoxylic acid, ethyl ester, 
derivatives of (WISLICENUS and 
HENTRICH), i, 392. 

Indian-yellow, parent 
(MAYER), i, 669. 

Indicators (THIEL), ii, 270, 496 ; (THIEL 

and WULFKEN), ii, 622. 
theory of (GRUNBERG), ii, 866. 
absorption spectra of (Bron), ii, 346. 
dissociation constants of (KoLTHOFF), 
ii, 418 
determination of, spectrophoto- 
metrically (HoLMEs), ii, 346. 
reaction of, as a source of error 
(Mars), ii, 623. 
for the detection of acids formed by 
bacteria (TETRAULT), i, 914. 
for determination of carbonates and 
carbonates (Simpson), ii, 
62 


substance of 


for determining the acidity in soils 
(RAMANN and SALLINGER), ii, 270. 
Indigo colouring matters (FrIEDLANDER 
and SANDER), i, 662, 663 ; (REIN- 
DEL), i, 1235. 
Indigo-white, derivatives of (MADELUNG 
and HALLER), i, 424. 
Indigosol (BEIL), i, 1346. 
Indigotin, constitution of (MADELUNG 
and WILHELMI), i, 423. 
reduction of (MADELUNG 
SIEGERT), i, 421. 
azine, anilide and phenylhydrazone, 
and their derivatives, and imino- 
diacetyl derivative (MADELUNG and 
WILHELM), i, 423. 


and 


Indigotin, 5:5’-diiodo- (BoRSscHE, 
WeEvUssMANN, and FrirzscHe), i, 
1342. 


tsoIndigotin (HANSEN), i, 769. 

tsoIndigotin, N-amino-, and its deriv- 
atives (NEBER and KeEpp.er), i, 761. 

Indigotin group (PosNER and WALLIs), 
i, 1334. 


1, 

Indigotinphenylacetic acid, ethyl ester, 
and its benzoyl derivative (PosNER 
and KEMPER), i, 1237. 

Indigotinsulphonic acid, salts, electrode 
potentials of (SULLIVAN, CoHEN, and 
CuaRK), i, 321. 

tinsulphonic acids, potassium 
salts, absorption spectra of (HoLMEs), 
i, 424. 

Indirubin, N-amino-, and its acetyl 

— (NEBER and KEpPLER), i, 
61. 
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Indirubincarboxylic acid (v. Braun 
and Haun), i, 86. 
Indium, mass spectrum of (AsrTon), ii, 
133. 
electrical resistance of (TuyN and 
Onngs), ii, 18, 445. 
Indocyanines (KénIG and i, 
669. 
isolndogenides (HANSEN), i, 769. 
Indole, preparation of, and its homo- 
logues (VERLEY), i, 1106. 
production of, from albumin by 
Bacillus coli (WouuMAN, LABER- 
NADIE, and OsTRowsk]), i, 595. 
and its derivatives, absorption spectra 
of (WARD), i, 314. 
action of oxalyl chloride on (Giv4), i, 
1107. 
— preparation of (RATH), i, 
667. 


condensation of aldehydes with 
(BurR and GorTNER). i, 762. 

Indole, 3-cyano-(MaJIMA, SHIGEMATSU, 
RoKKAKU, and Miyacawa), i, 1235. 

Indoles, synthesis of (G. M. and R. 
Rosinson), i, 666. 

substituted, derivatives of (FIscHER 
and PisBoR), i, 86. 

Indole group, syntheses in the (Masia, 
SHIGEMATSU), i, 1234; (Ma- 
JIMA, SHIGEMATSU, and ROKKAKUv), 
i, 1285; (Oppo and Sanna), i, 
1346. 

catalytic hydrogenation in(v. Braun, 
BayYEr, and B.iEssIn@), i, 545. 

B-8-Indoleacrylic acid, a-thiol- (GrA- 
NACHER, GERG, and SCHELLING), 1, 
765. 

Indoleazobenzene (MApELUNG and 
i, 423; (MaDELUNG), i, 
6 4, 

Indole-2-carboxylic acid, synthesis of 
(GRANACHER, MAHAL, and GzERO), i, 
765. 

2-Indoleglyoxylic acid, and its silver 
and acid chloride (G1v4), i, 
1107. 

Indoleninocyanines. See Indocyanines. 

Indolepropionic acid, fate of, in the 
organism (Warp), i, 345. 

8-Indolylacetic acid, ethyl ester 
(Masima, SHIGEMATSU, and Rok- 
KAKU), i, 1235. . 

Indolyl-3-glyoxylic acid, and its ethyl 
ester (MasiIMA and SHIGEMATSU), 
i, 1235. 

derivatives of (MAsIMA, SHIGEMATSU, 
and RokKAKUv), i, 1235. 
8-Indolylglyoxylyl-1-indole 
and SHIGEMATsU), i, 1235. 
8-Indolylidenerhodanine (GRANACHER, 
Gerr6, and ScHELLING), i, 765. 


(Magma 


il 
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3-8-Indolylisooxazolone (Masima, SuI- 
GEMATSU, and RoKKAKUD), i, 1235. 

B-8-Indolylpropionic acid, and its ethyl 
ester (MAJIMA, SHIGEMATSU, ROKKa- 
ku, and IxrpA), i, 1235. 

Indones (DE Fazi), i, 58, 652. 
Indophenols, electrode potentials of 
(CoH«uNn, and CLARK), ii, 597. 

Indoxazens (v. AUWERS), i, 572. 

Inductor for use with continuous current 
(SCHEMINZKY), ii, 525. 

Indulines, preparation of (HOFMANN, 
HARTMANN, and KRo.t), i, 882. 


Induline-8B, and and their salts, 


synthesis of (KEHRMANN and KLop- 
FENSTEIN), i, 213. 

Infants, hydrogen-ion concentration of 
gastric contents of (BABBOTT, 
JOHNSTON, HAsKINs, and SHOHL), 
i, 584. 

See also Childien. 

Infusoria, ciliated, mobility of (E. and 
H. Brancan}), i, 591. 

Inks, iron, salts of (ZeTzscnE, VIELI, 
LILLJEQVIST, and Loos tt), i, 401. 

Inositol, synthesis of, in the body 
(NEEDHAM), i, 1371. 

Insects, pigments of (PALMER and 

KNIGHT), i, 792, 793. 

hydrogen-ion concentration in the 
alimentary tract of (CRozIER), 
i, 458. 

Insecticides (STAUDINGER and Ruvuzic- 
KA), i, 510, 521, 522, 523, 700, 747, 
748, 750, 758; (STAUDINGER, MuUNT- 
WYLER, Ruzicka, and SErBrT), i, 730. 

Insect powder, Dalmatian, active con- 
stituent of (STAUDINGER and Ruzic- 
KA), i, 700. 

Insomnia, prolonged, effects of (KLEIT- 
MAN), i, 116. 

Insulin, chemical 
(CruTo), i, 1271. 

sources and preparation of (BEsT and 
Scort), i, 108. 
preparation of (DupLEY and STARL- 
ING), i, 585; (FISCHER), i, 683 ; 
(Somoeyt1, Dotsy, and SHAFFER), 
i, 898; (RoBERTSON and ANDER- 
son), i, 1017 ; (PENAU ; SERONO, 
TROCELLO, and ; SORDELLI 
and DEvLoFEv), i, 1150; (Sor- 
DELLI), i, 1271. 
from cod (DuDLEY), i, 897. 
from hog pancreas (SHONLE and 
WALDO). i, 448. 
production of (BANTING and GArRNs), 
i, 1017 
extraction and purification of (BANTI), 
i, 1387. 
purification of, by sorption on charcoal 
(Motonry and FinpLay), ii, 394. 


constitution of 


ii. 1177 


Insulin, of ALLEN, 


and Muruin), i, 447; (KIMBALL 
and MuRLIN), i, 448. 

adsorption of, on benzoic acid 
(Motonry and Finp.ay), i, 108. 

mechanism of action of (BICKEL and 
CoLLaAzo), i, 786. 

and anti-ivsulin, concentration curves 
of (DE JonGH), i, 1887. 

duality of (AmMBARD, ScHMIDT, and 
ARNOVLYEVITCH), i, 1387. 

action of alkalis on (WITZEMANN and 
LivsHIs), i, 448. 

action of, on carbohydrate metabolism 
(TOENNIESSEN), i, 446. 

action of, on oxidation of dextrose by 
iodine (ALLEs and WINEGARDEN), 
i, 263. 

physiological action of (SAMMARTINO 
and Liotta), i, 447. 

changes in blood due to injection of 
(Briccs, Korcuic, Dorsy, and 
WEBER), i, 445 ; (StauB, GUNTHER, 
and i, 787. 

effect of, on blood in diabetes (CuL- 
LEN and Jonas), i, 123; (Hart- 
MANN), i, 782. 

effect of, on phloridzin diabetes 
(Nasu ; RINGER), i, 446. 

action of proteolytic enzymes on 
(W1ITZEMANN and LIvsHIs), i, 108. 

effect of, on glycolysis (EADIE, Mac- 
LEOD, and NoBLg), i, 113. 

influence of, on the behaviour of 
kidneys towards dextrose (VAN 
CREVELD and VAN Dam), i, 446. 

effect of, on heat production in 
muscle (AzUMA and HARTREBR), 
i, 344. 

influence of, on metabolism (KELLA- 
way and HucGugs), i, 1017. 

content of, in the pancreas, and its 
purification and standardisation of 
(FENGER and WItson), i, 684. 

influence of, on the formation of pen- 
tose nucleotide (WINTER and 
SmirTH), i, 104. 

effect of, on phosphate excretion 
(SOKHEY and ALLAN), i, 1368. 

effect of, on distribution of phos- 
phorus compounds in blood and 
muscle (Kay and Rosison), i, 1368. 

effect of sugars in relieving symptoms 
caused by (HERRING, IRVINE, and 
MAcLEop), i, 1387. 

reactions of (Best and MAac.eEop), 
i, 898. 

physiological testing of preparations 
of (P#NAv and Srmonnet), i, 897. 

determination of potency of prepar- 
ations of (CLoucH, ALLEN, and 
Root), ii, 636. 
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Insulins, raw (BRUGSCH and HorsTERs), 
i, 1017. 

Insulin substances from kidney, spleen, 
and muscle (ASHBY), i, 683. 

Inter-ionic attraction, theory of (NoyEs), 
ii, 658, 659. 

Intestine, small, absorption of carbo- 
hydrates from the (HewirT), i, 585. 
Intestines, effect of resection of, on fat 

and protein absorption (ScHUMM and 
PAPENDIECK), i, 114. 

pyruvic acid in (BERTHELOT and 
AMOUREUX), i, 910. 

action of veratrine on (BACKMAN), i, 
1140. 

Inulase (PRINGSHEIM and Kony), i, 470. 
in takadiastase (TAKAHASHI), i, 470. 
Inulin (PRINGSHEIM and Kouy), i, 

470. 
a of (HARDING), i, 141. 
omposite (DANIEL), i, 477. 
migration of, in Composite (CoLIN 
and FRANQUET), i, 353. 
ally! ether (TomEcKo and ADAms), i, 
14 


Invertase (v. EULER and JosEpPHsoON), i, 
466, 799, 13882; (WILLSTATTER and 
SCHNEIDER), j, 692; (CANALS), i, 
693. 

in luney and Conn), i, 
1143. 
from yeast, action of alkaloids on 
(Rona, VAN Eweyk, and TEn- 
NENBAUM), i, 468. 
influence of sugars and glucosides 
on efficiency of (KuHN), ii, 693. 
adsorption of (KRAuT and WENzEL), 


i, 467. 
by metallic hydroxides (v. EvLer 
and Nitsson), i, 808. 
as an electrolyte and as a colloid (v. 
Ever and i, 6938. 
use of (SCHMIDT), i, 1381. 
activity curve of (v. EULER, JOSEPH- 
son, and MyrsAck), i, 801. 
highly active, properties of (Myr- 
BACK), i, 1382. 
action of (NELSON and HoLLANDER), 
i, 467; (NELson and Kerr; NEL- 
sON and BLOOMFIELD), i, 800. 
inactivation of, by amines (MyRBAck), 
i, 594, 
by heavy metals (MyrBAck), i, 593. 
by silver nitrate (v. EvuLER and 
WALLEs), i, 466. 
decomposition of, by enzymes (v. 
EULER and JosEPHSON), i, 1148. 
nitrogen content of (JosEPHSON), i, 
918. 
affinity of, for various sugars (Vv. 
EvLeR and JosEPHSON), i, 467; 
(JOSEPHSON), i, 801, 919. 
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Invertebrates, marine, carbon dioxide in 
blood of (T. R. and W. Parsons), i, 
111. 

Iodates, Iodic acid, and Iodides. See 
under Iodine. 

Iodine, kinetics of the formation of, 
from iodide and periodate (ABEL 
and Firts), ii, 165. 

spectrum of (GERLACH), ii, 77. 
and its critical potentials (MOHLER 

and Foote), ii, 808. 

absorption spectra of solutions of 
5. . 

absorption and resonance spectra of 
(MEcKE), ii, 3. 

fluorescence spectra of (OLDENBERG), 
ii, 579. 

adsorption of (LOTTERMOSER), ii, 93. 

sorption of, by varieties of carbon 
(FrrtH, FARMER, and ii, 
328. 

dispersion of solutions of (CARRELL)!), 
ii, 6. 

viscosity and surface tension of 
solutions of potassium iodide and 
(DANCASTER), ii, 847. 

solubility of, in chlorinated hydro- 

carbons (MARGOoscHES, HINNER, 
and FRIEDMANN), ii, 749. 

in chloroform (GRIMBERT, MALMy, 
and Porrot), ii, 165. 

equilibrium of barium iodide and 
(PEARCE and EVERSOLE), ii, 328. 

equilibrium of sulphur and, in carbon 
disulphide solution (Mort), ii, 26. 

oxidation of dextrose by, in presence 
of insulin (ALLES and WINE- 
GARDEN), i, 263. 

action of, on hydrocarbons (NELLEN- 
STEYN), i, 358. 

reaction between potassium oxalate 
= (BERTHOUD and BELLENOT), ii, 
327. 

reaction of starch with (LorTrTEr- 
MOSER), i, 269, 373; (DHA), ii, 
242 


additive power of (ANDRE), i, 254. 

action of alcoholic solutions of, on 
unsaturated fatty acids and fatty 
oils (MarcoscHEs, HINNER, and 
FRIEDMANN), i, 828. : 

the sugar-heet, (Stoxuasa), i, 

56. 

action of, on carbohydrates (VINTI- 
LEscu and FAtris), i, 268. 

action of, on fats (MArcoscHes and 
HINNER), i, 487 ; ii, 575, 633. 

physiological effects of solutions of 
(Rupp), ii, 562. 

effect of, on autolysis (SrEPPUHN and 
Urxin-LyuBovzov), i, 1149. 

metabolism. See Metabolism. 
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Iodine, significance of, for thyroid 
(StuBER, RussMAN, 
and PROEBSTING), i, 239. 

Hydriodic acid, formation of, by the 
electric discharge (WARBURG), 
ii, 322. ; 

free energy of dilution and activity 
of the ions of (PEARCE and 
Fortsca), ii, 89. 

decomposition of (TAYLOR), ii, 745. 

oxidation of (WINTHER), ii, 329. 

photochemical oxidation of (PaDoA 
and VTA), ii, 322 ; (PLOTNIKOV), 
ii, 668. 

lecture experiment to show inflam- 
mability of (LONGINEscU and 
THEODOSIU), ii, 324, 

quantitative reduction of halogen- 
ated malonyl derivatives by 
(West), i, 489. 

Iodides, reaction of ferric chloride 

with (SAsAK1), ii, 765. 

detection of, in presence of other 
ions giving precipitates with 
silver nitrate (PAMFIL and Won- 
NESCH), ii, 697. 

determination of, in presence of 
iodates (HASSELSKOG), ii, 563. 

Iodic acid, reaction of carbon mon- 
oxide with, in aqueous sulphuric 
acid (Lams, HILLIPS, and 
CARLETON), ii, 853. 

temperature coefficient of the re- 
action of oxalic acid with 
(BANERJ1), ii, 601. 
reduction of, by sulphurous acid 
(SKRABAL and RIEpDER), ii, 543. 
Todates, interaction of sulphites and 
(THIEL and Meyer), ii, 750. 

Periodates, preparation of, from per- 
manganate and iodine compounds 
(LANG), ii, 166. 

reduction of, by arsenious acid 
(ABEL and Firth), ii, 166. 

Iodine detection and determination :— 

detection of, in presence of chlorine 

and bromine (KunFt), ii, 562. 
detection of, in presence of ions giving 
precipitates with silver nitrate 
(PAMFIL), ii, 497. 
determination of, in foods, beverages, 
and excreta (McCLENDON), ii, 624. 
determination of, in iodides (WEICH- 
HERZ and KLINGER), ii, 420. 
determination of, in iodine metabolism 
(McCLenpon), ii, 420. 
determination of, in organic com- 
pounds MEULEN and HeEs- 
LINGA), ii, 55 ; (HESLINGA), ii, 419. 
mineral and organic, determination 
of, in alge (LELIzVRE and 
AGER) ii, 420. 


Iodine value of hardened oils (WATSON 
and SupBoRoveR), i, 1083. 
determination of, bromometrically 
(ManoHoT and OBERHAUSER), ii, 
507. 
Iodometry, use of bromometry for 
(MANCcHOT), ii, 199. 
chlorometry as a _ substitute for 
and KRrEsTEv), ii, 
81. 
use of potassium dichromate in (JAN- 
DER and BEstk), ii, 497. 
potassium permanganate as a standard 
for (HENDEL), ii, 272. 
Ions, molecular refraction of (FAJANS 
and Joos), ii, 372. 
anomalous mobility of (ScHMIck), ii, 
456. 
radius of (Hunp), ii, 361. 
thermodynamic properties of (BRén- 
STED), ii, 94. 
calculation of the activity coefficient 
of (EBERT), ii, 524. 
activity coefficients of, in dilute solu- 
tions (BRONSTED and LaMER), ii, 
306. 
liberation of, in gaseous reactions 
(BREWER), ii, 745. 
non-reciprocal permeability of (WERT- 
HEIMER), i, 686. 
absorption of, by plants (HOAGLAND), 
i, 127. 
diffusible (NorTHROP), i, 473. 
gaseous, recombination of (THOMSON), 
ii, 222. 
positive, ionisation potentials of 
(FRANCK), ii, 715. 
emission of, by heated salts (Goss- 
MANN), ii, 292. 
radioactive. See Radioactive ions. 
univalent, effect of temperature on 
mobility of (WALDEN oF ULICk), 
ii, 95. 
hydration of (SCHREINER), ii, 524. 
Ionisation by collision of electrons 
(FowLer; Heis; TowNnsEND and 
AyREs), ii, 221; (BLACKETT), ii, 
289. 
relation between, and number of 
electrons per molecule (FounD and 
DusHMAN), ii, 586. 
of organic acids in mixtures of water 
and ethyl alcohol (Dusovx and 
TSAMADOs), ii, 827. 
of electrolytes, degree of, from con- 
ductivity (CHERBULIEZ), ii, 148. 
of strong electrolytes (RoDEBUSH), 
ii, 825. 
of gases from electron impact (HUGHES 
and ii, 375. 
of monatomic gases, thermodynamics 
of (BECKER), ii, 91. 
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Ionisation of salt vapours (LATIMER), 
ii, 85 ; (KoNDRATEEYV and SEMENOV), 
ii, 291. 

Tonisation constant and vapour pressure 
of electrolytes (JABLCZYNSKI), ii, 525. 

Ionisation gauge, calibration of (FounD 
and DusHMAN), ii, 586. 

Tonisation potentials, determination of 

(CLARK), ii, 221. 

of multiatomic gases (MacKay), ii, 
807. 

of positive ions (FRANCK), ii, 715. 

Tonium, life period of, and its ratio to 
thorium in minerals (Soppy and 
HITcuHINs), ii, 446. 

y-Ionone, formation of, from citral 
and Cannon), i, 262. 

‘"Tozite” (Brun), ii, 773. 

Ipomea, constituents of the seeds of 
species of (KassNER), i, 815. 

Ipomea hederacea, anthocyanin from 
(Yamacucnl), i, 1045. 

Iridium, compressibility and resistance 
of (BRIDGMAN), ii, 415. 

Iridium double fluorides (SCHLESSINGER 

and TAPLEY), ii, 344. 

Bromoiridiates, complex (BENRATH, 
BiicHeR, WoLBER, and ZEUTZIUs), 
ii, 559. 

Chloroiridiates, complex (BENRATH, 
Bicuer, WoLBER, and ZEUTZIUs), 
ii, 559. 

Iridium determination and _ separ- 

ation 

determination of, in platinum, b 
fusion with lead (GILCHRIST), ii, 
126. 

determination and separation of, from 
platinum (Aoyama), ii, 505. 

Iris, constituents of essence of (LANG- 
LAIs and Gosy), i, 1153. 

Iron, pure, electrolytic preparation of 

(DuHME), ii, 686. 

electrolytic deposition of (GovAERTS 
and WENMAEKERS), ii, 681. 

meteoric. See Meteoric iron. 

spectrum of (LAPorTE; 
ii, 364 ; (GresELER and GrorriAN), 
ii, 578; (Nacaoxka and 
ii, 799. 

absorption spectrum of (v. ANGERER 
ii, 641. 

absorption spectra of the vapour of 
(GiesELER and GrotrRIAn), ii, 287. 

arc spectrum of (WALTERS), ii, 285 ; 
(Meccers and Kurxsss), ii, 577; 
(MEccErs), ii, 801. 

X-ray spectra of (ROLLEFSON), ii, 216. 

— of X-rays by (RICHTMYER 
and WARBURTON), ii, 140. 

pressure shift, temperature and spectral 
terms of (CATALAN), ii, 435. 
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Iron, emission of electrons from (CARsE 

and JACK), ii, 444. 

characteristics of, in high-frequency 
rotating magnetic fields (Tonxs), 
ii, 294 P 

paramagnetism of, in potassium ferri- 
cyanide (CoLLET), iP 378. 

effect of a magnetic field on the 
= of (T. W. and W. T. 

ICHARDS), ii, 149, 

variations of the thermo-electric power 
with structure (HERAEUs), ii, 

latent and specific heats of (MALLOcK), 
ii, 522, 764. 

ivity of (MULLER), ii, 743. 

influence of emulsoids on the corrosion 
of HAMMOND, and Tro. 
BRIDGE), ii, 742. 

resistance of evaporated films of 
(STEINBERG), ii, 857. 

emission of occluded gases from 
(BoRELIUs and GuNNEsoN), ii, 187. 

adsorption of, by manganese dioxide 
(GELoso), ii, 413. 

solubility of, in carbonic acid (Lry- 
BOLD), ii, 413. 

of (Srrovicn), ii, 


49. 

activation of charcoal containin 
nitrogen by (WARBURG an 
BREFELD), ii, 466. 

properties of (AsHworTH), 
ii, 444. 

and ferrous sulphide, equilibrium of 
copper and cuprous sulphide with 
(TAMMANN and BoHNER), ii, 554. 

reversible colloid of (CADENHEAD and 
VINING), ii, 557. 

colloidal, influence on enzymes (PI1n- 
CUSSEN), i, 105. 

content of, in nucleoproteins (TAKA- 
HATA), i, 906. 

physiological effects of zinc and 
(BERTRAND and NAKAmouRA), i, 
1151. 

in blood and spleen in anemia 
(WRIGHT), i, 348. 

Iron alloys with carbon, effect of silicon 
on (Schwartz, Payne, and 
GorTon), ii, 265. 

and silicon, structure of (HoNnDA 
and MurAKAm?), ii, 556. 
with copper and lead (GuERTLER and 
MENZEL), ii, 260. 
with nickel, crystal structure of 
(McKEFHAY), ii, 863. 
cathodic behaviour of (GLASSTONE), 
ii, 528. 
hardness of (SAUVERWALD and 
KNEHANS), ii, 189 ; (SCHOTTKY), 
ii, 490. 
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Iron alloys with silicon (OBERHOFFER), 
ii, 686. 
Hall effect in (Mackay),ii, 811. 
density and composition of (HENG- 
STENBURG), ii, 616. 
Iron compounds, pharmacology of 
(SABBATANI), i, 1376; ii, 116. 

Iron salts, catalysis by (BAUDISCH and 
WeELo), i, 1141; (GoaARD and 
RIpEAL), ii, 160. 

induced oxidation by (DHAR), i, 1376. 

Iron oxides, equilibria of (EASTMAN and 

Evans), il, 413. 

double selenides 
BRATKE), ii, 551. 
Ferric salts, oxidation potentials of 
ferrous and (CARTER and CLEws), 


(MzYER and 


ii, 744. 
catalytic decomposition of hydrogen 
peroxide. by (BoHNsSON and 


RoBERTSON), ii, 29. 
catalysis of the reaction of sul- 
phurous acid with (PINNow), ii, 


30. 

Ferrie chloride, equilibrium of aniline 
hydrochloride, _ hydrochloric 
acid, water, and (OsAKA,SHIMA, 
and YosHIDA), i, 721. 

reaction between arsenious acid 
and (JELLINEK and VINo- 
GRADOV), ii, 836. 
reaction of iodides with (SAsaK1), 
ii, 765. 
effect of complex light on the 
reaction between oxalic acid and 
(Papo and Vira), ii, 322. 
titration of, with sodium 
hydroxide by means of the 
oxygen electrode (SMITH and 
GrEsy), ii, 557. 
determination of thiosulphates 
with, volumetrically (JELLINEK 
and VINOGRADOV), ii, 703. 
hydroxide, solubility of (JELLINEK 
and GorpDoN), ii, 837. 
sols, effect of hydrogen-ion con- 
centration on flocculation of 
(Rona and LIPMANN), ii, 
596. 
coagulation of (SEN, GANGULY, 
and Dak), ii, 394. 
action of, on carbonates and clays 
(UpLUF?), ii, 533. 
precipitation of, in presence of 
glycerol and tartaric acid 
(HAKAMORI), ii, 206. 
oxide, crystal structure of (DAVEY), 
ii, 861. 
insoluble anodes of (FEDOTEEV 
and PETRENKO), ii, 15. 
colloidal, micelle of (WINTGREN 
and Bitz), ii, 
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Tron :— 

Ferric oxide sols, constitution and 
stability of (PauLI and 
Roean), ii, 740. 

stability of (THomas and 
FRIEDEN), ii, 50. 
coagulation of (SCHALEK and 
SzecvaRl), ii, 115. 
mutual precipitation of, with 
silicic acid and arsenic tri- 
sulphide sols (THomas and 
JOHNSON), ii, 50. 
Ferrous salts, oxidation potentials of 
ferric and (CARTER and CLEws), 
ii, 744. 
reduction of nitric acid by (MILLI- 
GAN and GILLETTE), ii, 605. 
oxidation of uric acid by (PFALTz), 
i, 217. 
detection of, by 2:4-dinitrosoresor- 
cinol (GoLpsTicr), ii, 703. 
determination of, volumetrically, 
with permanganate (KOLTHOFF 
and Smit), ii, 786. 

oxide in lava (Bruyn), ii, 

3. 


decomposition of (CHAUDRON and 
FoRESTIER), ii, 617. 
sulphate, absorption of nitric oxide 
by (Moser and HERzNER), 
ii, 545. 
catalytic oxidation of, by air, in 
presence of copper salts (VER- 
HOEFF), ii, 765. 
complex compounds of ammonia 
and (VERHOEFF), ii, 765. 
sulphide, colloidal, preparation of, 
in presence of gelatin (SABBA- 
TANI), i, 1876; li, 116. 
Ferri-chromic acid, salts of (WEIN- 
LAND and MERGENTHALER), ii, 490. 
Ferrisulphuric acid, action of, on de- 
composition of hydrogen peroxide 
(Po1zaT), ii, 192. 
Iron organic compounds :— 
tetracarbony], preparation of (FREUND- 
LicH and Cuy), ii, 188. 
carbonyl, derivatives and re- 
actions of (FREUNDLICH and Oty), 
ii, 188. 
ferri- and ferro-cyanides (KOHN and 
BENCZER), i, 20. 
with pyridine-, pyrazine-, and quin- 
oxaline-carboxylic acids (Ley, 
ScHWARTE, and MUnnic#), ii, 228. 


Iron :— 
Cast iron, definition of (HonDA), ii, 
88 


188. 

Pig-iron, liquid and solid, density 
and expansion of (SAUERWALD, 
ALLENDORF, and LANDSCHUT2), ii, 
556. 
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Tron 
Steel, definition of (HoNDA), ii, 188. 
structure of (WESTGREN and 
Puracm&y), ii, 146. 
magnetism of (TYNDALL), ii, 811. 
effect of carbon and carbies on the 
magnetic properties of (SMITH, 
CAMPBELL, end Fink), ii, 293. 
latent and specific heats of (MAL- 
LOCK), ii, 522, 764. 
kinetics of the tempering of (FRAEN- 
KEL and HryMANy), ii, 490. 
specific resistance of (MAURER and 
STABLEIN), ii, 764. 
extraction of gases from (PARRA- 
VANO and DEL TuRco), ii, 173. 
hard, crystal structure of (HEINDL- 
HOFER), ii, 863. 
magnet, carbon content and mag- 
netic properties of (HANNACK), 
ii, 811. 
determination of sulphur in, by use 
of amalgamated zinc (AsHIDA), 
ii, 347. 
determination of vanadium in, volu- 
metrically (ETHERIDGE), ii, 67. 
Iron determination and separation :— 
determination of, colorimetrically (v. 
DEsE6), ii, 503. 
determination of, electrometrically 
(MOLLER and WAHLBE), ii, 64, 277. 
determination of, microvolumetrically 
(BRUEL), ii, 123. 
determination of, with copper as re- 
ducing agent (HENDEL), ii, 787. 
determination of, by means of per- 
manganate, in presence of hydro- 
chloric acid (MANcHOT and OsER- 
HAUSER), ii, 703. 
determination of, 
ii, 426. 
determination of, volumetrically, with 
diphenylamine as indicator (Scott), 
ii, 787. 
determination of volumetrically, with 
and dichromate 
solution as indicator (KNop), ii, 
351. 
determination of volumetrically, in 
ferric chloride (KoLTHoFFr and 
ToMICEE), ii, 870. 
determination of sulphur in, by use 
of zinc (AsHIDA), ii, 
347. 
separation of, from phosphoric acid 
(Fontks and THIVOLLE), ii, 503. 
separation of, from zinc, manganese, 
and nickel (KLING and LassizuR), 
ii, 502. 
pyrites. See 


volumetrically 


Iron Pyrites. 


Isatan, constitution of (WAHL and 
HANsEN), i, 322. 
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Isatic acid, 5-nitro-, oxime (Borscue, 
WEUSSMANN, and FRITZSCHE), i, 986. 
Isatide, constitution of (WAHL and 
HANSEN), i, 322. 
Isatin, action of ammonia on (REIsSERT 
and HoprpMANN), i, 874. 
action of formaldehyde on (REIssERT 
and HANDELER), i, 845. 
derivatives of (REISSERT and Hes- 
SERT), i, 854. 
Isatin, 1-amino- (SToLL£ and Becker), 


i, 
5-iodo-, and its derivatives (Borscue, 
WEUSSMANN, and FRITZSCHE), i, 
1842. 
6-nitro- (RUPE and STécKLIN), i, 765. 
5-oximinoacetamido-, acetyl deriv- 
ative (BorscHE, WEUSSMANN, and 
FrirzscBe), i, 987. 
Isatins, preparation of, from isatogen 
derivatives (RuGGLI and LEonHARDT), 


i, 1348. 
Isatins, nitro-, and their derivatives 
(BorscHE, WEUSSMANN, and 


FRITZSCHE), i, 986. 
Isatin ammonia. See 2-Ketodihydro- 
indole, 3-amino-3-hydroxy-. 
Isatin-l-carboxylic acid, ethyl ester, 
syntheses from (HANTzscH), i, 420. 
Isatin-4-carboxylic acid, and its deriv- 
atives (v. BRAUN and Haun), i, 85. 


Isatin-N-chloroanilide (RuPE and 
St6ckLin), i, 764. 
Isatin-8-p-dimethylamino-anil, V-am- 


ino-, acetyl derivative (NzBER and 
i, 762. 
8-Isatinimido-o-N-azomandelic _ acid, 
ethyl ester (REisserT and Hopp- 
MANN), i, 875. 
(REIssERT and Hoi PMANN), i, 875. 
8-Isatinimidyl-o-aminomandelic acid, 
and its salts and derivatives (REISSERT 
and HoppMANN), i, 874. 
3-Isatinimidyl-o-N-azomandelic acid 
(REIssERT and HoppMAnny), i, 875. 
acetic acid, and its ethyl ester 
(REIssERT and HoprMANn), i, 875. 
$-Isatinimidy]-3-dioxindole, benzoy! de- 
(REIssERT and HoPppMANN), 
i, 875. 
Isatin-8-phenylhydroxylamine, and 5- 
and 6-nitro-, and their derivatives 
and StécK1In), i, 764. 
Isatogen series, hydroxyquinol deriv- 


atives of (RucGLI and LEonHARDT), 
i, 1106. : 
Isatoic acid, condensation of, with 


acetonylphthalimide and phenacyl- 
phthalimide (BrruincozzI and 
ZELLA), i, 314. 


a 

ll 
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f-Isatoxime, N-amino-, acetyl deriv- 
ative (NEBER and KEPPLER), i, 762. 
Isocaine, local anesthetic properties of 
(Scumitz and LOEVENHABT), i, 1378. 
Isomerism, complex (HERTEL), i, 1179. 
electro- (PIccARD and THomMAs), ii, 
103. 
Isomorphism (GRIMM), ii, 828. 
Isoprene (STAUDINGER and WIDMER), 
i, 1330. 
Isotopes (HAHN), ii, 379. 
possible (Cook), ii, 812. 
spectra of (Das), ii, 710. 
as a means of identifying band spectra 
(MULLIKEN), ii, 295. 
of radioactive elements (W1DDOWsON 
and RussELL), ii, 649. 
separation of (KENDALL), ii, 812. 
y diffusion in solutions(VANZETT!), 
ii, 650. 
Isotopy, spectroscopic evidence of 
(NAGAOKA and §SvuciuRA), ii, 295, 
798. 


Japaconitine, isomerides of, and their 
salts (Masima, and 
Morio), i, 1228; (Masima and 
Morio), i, 1225. 

Japbenzaconine, isomerides of, and their 
salts (Masgima, and 
Morio), i, 1224. 

Jargonium (WALKER), ii, 53. 

Jatropha stimulosa, analysis of( MENAUL), 
i, 478. 

Jellies, inorganic, formation of( WEISER), 
ii, 535. 

Jesaconitine, and its salts (MAasIMA and 
Morio), i, 1225. 

Jesoanisaconine, and its hydrochloride 
(MagimA and Morio), i, 1225. 

Joints, ground, substitute for (LANDE- 

SEN), ii, 245. 
mercury seals on (CARROLL), ii, 469. 
metal to glass (RIDYARD), ii, 322. 

Joule-Thomson effect and association in 

carbon dioxide (KEYEs), ii, 653. 


K. 


Kaimmererite, in chromite, from Jugo- 
slavia (Tucan), ii, 560. 
Kaolinite (kaolin), colloid characteristics 
of (OsTtwaLD and PIEKENBROCK), 
ii, 555. 
dehydration of (AGAFONOFF and 
VERNADSK]), ii, 341. 
Kathemoglobin, chemistry of (HavRo- 
witz), i, 1122. 
Kawa-kawa. See Piper methysticum. 
Kempite from California (RocERs), ii, 


ii. 1183 


Kephalin in the brain in avitaminosis 
(Naito), i, 244, 

Keratin from hog bristles, hydrolysis 
of (ABDERHALDEN and Kom»), i, 348. 

Kerogen, constitution of (McKINNEYy), 
i, 601. 

Kerosene from kubiki oil, naphthenic 
acids from (TANAKA and Nagal), i, 
168, 

n- and iso-Kessyl alcohols, and their 
derivatives (ASAHINA and Hongo), 
i, 793. 

Ketals, velocity of hydrolysis of 
(SKRABAL and MIrTL), ii, 667. 

Keten, formation of, from acetone 
(Hurp}, i, 140. 

Ketens (STAUDINGER), i, 294; (STav- 
DINGER and RHEINER), i, 295; 
(STAUDINGER and Mrysr), i, 296. 

dimeric, coustitution of (STAUDINGER), 
i, 294. 

Ketenthiocarbonic acid (DiELs, BECK- 
MANN, and TONNIEs), i, 1039. 

Ketimides, action of dilute acids on 
(KROLLPFFIFFER), i, 184. 

Ketoacetyltetrahydronorharmine 
(NISHIKAWA, PERKIN, and RosIn- 
sON), i, 565. 

Keto-acid 160s, and its semicarb- 
azone, from reduction of sec.-nitro- 
fenchone (NAMETKIN and LiBovzov), 
i, 1085. 

Keto-acids, oxidation of (WIELAND and 
WINGLER), i, 606. 

a-Keto-aldehydes, addition of nitroxyl to 
(GASTALDI), i, 1208. 

Keto-anils (KNOENENAGEL, WAGNER, 
and BAHR), i, 205. 

4-Keto-2-anisyl-6-styrylcyclohexane- 
1:1-dicarboxylic acid, dimethyl ester 
(Kouuer and Dewey), i, 747. 

2-Keto-3-benzylidene-5-methyl-2:8-di- 
hydropyrrole-4-carboxylic acid, ethyl 
ester (FIscHER and MULLER), i, 319. 

a-Ketobutyric acid methoxyphenyl- 
hydrazones (BLAIKIE and PERKIN), 
i, 548. 

Ketobutyric acids (FARBWERKE VORM. 
Meister, Lucius, & Brtnine), i, 
1069. 

Ketocamphor. See p-Diketocamphane. 

anic acid (BorscHEe and Frank), i, 
1201. 

4-Ketochroman. See Chromanone. 

4-Keto-2:6-dianisylcyc/ohexane-1-carb- 
oxylic acid, 1-cyano-, methyl ester, 
and its derivatives (KOHLER and 
HELMCAMP), i, 746. 

Ketodihydroanthraquinonyl-p-thiazone, 
dichloro- (FARBWERKE VORM. MEI- 
sTER, Lucius, & Brinrnq), i, 1119. 


ag — 

693, 
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8-Keto-2:3-dihydro-1:7-benzdiazole-2- 
carboxylic acid, and its salts and 
derivatives (SucHARDA), i, 881. 
Ketodihydrobenz-p-thiazine, mono- and 
di-bromo-, and mono- and di-chloro- 
(FARBWERKE VORM. MEISTER, Luv- 
clus, & Brtnine), i, 1118. 
2-Ketodihydroindole, 3-amino-3-hydr- 
(REISSERT and HoppMANN), i, 
874. 
Ketodihydro-5-methyl-7-chlorobenz-p- 
thiazine, mono- and di-chloro- (FArB- 
WERKE VorRM. MEIsTER, Lucius, & 
Brtnine), i, 1119. 
2-Keto-1:2-dihydronaphthalene, 1:1-di- 
and 1:1:6-tri-bromo- (Frizs and 
ENGEL), i,1187. 
Ketodihydronaphth-p-thiazine, mono- 
and di-chloro- (FARBWERKE VORM. 
MEISTER, Lucius, & Brinine), i, 
1119. 
2-Keto-3-p-dimethylaminobenzylidene- 
5-methyl-2:3-dihydropyrrole-4-carb- 
oxylic acid, derivatives of (FiscHER 
and M@u.Epr), i, 320. 
-Keto-e-dimethylaminohexoic acid, and 
its salts (MANNICH and BavRorTs), i, 
947. 
a-Keto-8-dimethylaminomethyl-n- 
butyrolactone, salts of (MANNICH and 
BAUROTH), i, 947. 
2:4-dicarboxylic acid, menthy! ester, 
and its semicarbazone (RUPE and 
BECHERER), i, 1074. 
a-Ketodinitrones, synthesis of (ALEss- 
ANDI), i, 968. 
4-Keto-2:6-diphenylcyclohexane-1-carb- 
oxylic acid, and 1-cyano-, and their 
methyl esters and derivatives (KOHLER 
and HELMKAMP), i, 745. 
5-Keto-8(-diphenylhexane-aa-dicarb- 
oxylic acid, dimethyl] ester (KOHLER 
and Drwey), i, 746. 
4-Keto-2:6-diphenylcyclohexane-1:1-di- 
carboxylic acid, and its diethyl and 
dimethy] esters (KoHLER and DEwEy), 
i, 746. 
oxylic acid, dimethyl ester (KOHLER 
and DrEwey), i, 746. 
oic acid, a-cyano-, methyl ester 
(KoHLER and BARRETT7), i, 744. 
4-Keto-2:6-distyrylcycluhexane-1:1-di- 
carboxylic acid, dimethyl ester 
and Dewey), i, 747. 
2-Keto-1-ethyl-1:2-dihydronaphthalene, 
l-mono- and 1:6-di-bromo- and 6- 


bromo-i-nitro- and ENGEL), 
i, 1188, 
Ketofenchone. 


See Diketofenchane. 
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Ketogluconic acid, calcium salt and 
osazone of (H6nIG and Tempus), i, 712. 

5-Keto-5:10:16;17:18:19-hexahydro- 
acrindoline, and its salts, and its 21- 
acetic acid (CLEMO, PERKIN, and 
Rosrnson), i, 1338. 

2-Ketocyclohexylformaldehyde, pheny!- 
methylhydrazone of (v. AUWERs, 
BuscHMANN, and HEIDENREICRH),i,327. 

2-Keto-1-methyl-1:2-dihydronaphth- 
alene, 1-mono- and 1:6-di-bromo- 
(Frizs and ENGEL), i, 1187. 

Ketone O,,H,,0 and its derivatives, from 
phenylacetylenylborneol and formic 
acid (RUPE), i, 648. 

C,,H 3,0, and its derivatives, from 
distillation of deoxybilianic acid 
(BorscHE), i, 1201, 


Ketones, preparation of, from acid 
anhydrides by the Friedel and 
Crafts method and 


Apams), i, 1207. 

rotatory power of (Rups), i, 647. 

equilibria of organic acids with (Pas- 
SERINI), i, 13819. 

ae of, with platinum 
black (FAILLEBIN), i, 18. 

ketenic decomposition of (Hurp), i, 
140. 

preparation of acetylenic hydrocarbons 
from (MRUNIER and DESPARMET; 
BourevEt), i, 701. 

action of acetylene on sodium deriv- 
atives of (WoUSENG), i, 823. 

action of ethyl chloroformate on the 
sodium derivatives of (HALLER and 
BAvER), i, 830. 

aliphatic, condensation of, with alk- 
aline hydroxides (FRANKE and 
K6HLER), i, 6. 


aromatic, action of sodamide on 
(ScHONBERG, ABELSDORFF, 
KrircHraTH, MALcHow, and 


RosENBACH), i, 520. 
unsaturated, compounds of with 
metallic salts (DittHey and 
RavcHHAvPt), i, 406. 
dicyclic (v. AUWERS), i, 1219. 
higher, preparation of (HELFERICH 
and KEINER), i, 1166. 
intracyclic, condensation of aromatic 
aldehydes with (WALLAcH), i, 756. 
a8-unsaturated, addition of mercuric 
salts to (MIDDLETON), i, 291. 
determination of, in urine (BIERRY 
and MoguvErt), ii, 429. 
a8-Ketone- alcohols, synthesis of 
(ScHEIBLER and EmMDEN), i, 42. 
Ketonic acids, amino-, synthesis of 
(MannicH and Bavrors), i, 947. 
a-Ketonic acids, aromatic, preparation 
of (S6pERQUIST), i, 207. 
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2-Keto-8-p-nitrobenzylbenzoxazine 
(WIsLicENus, THomMA, and ScHULTZ), 
i, 391. 
2-Keto-8-o-nitrobenzylidene-5-methyl- 
2:3-dihydropyrrole-4-carboxylic acid, 
ethyl ester (FiscHER and MULLER), 
i, 320. 
(JAENISCH), i, 171. 
aa-dicarboxylic acid, dimethyl ester 
(KoHLER and Dewey), i, 747. 
$-Keto-2-phenylindolenine, 6-nitro- 
5-hydroxy-, and its derivatives 
and LEONHARDT), i, 1106. . 
B-Keto-a-phenyl-y-methylvaleric acid, 
and its derivatives (WISLICENUS, 
BUTTERFASS, KOKEN, EICHERT, and 
MARQUARDT), i, 397. 
Ketopinic acid, history of (Lipp), i, 960. 
and its derivatives (WEDEKIND and 
WEINAND), i, 639. 
-Keto-1-piperidino-n-hexoic acid, and 
its salts (MANNICH and BauRors), 
i, 947. 
a-Keto-8-piperidinomethyl-n-butyro- 
lactone, salts of (MANNICH and BAv- 
ROTH), i, 947. 
Ketopropylbenzene, hydroxy-, constitu- 
tion of (NEUBERG), i, 654. 
7-Keto-3-4-(2’:3’-quinocholanic 
(BorscHE and FRANK), i, 1201. 
8- and 5-Keto-1:2:3:4-tetrahydrobenz- 
enesulphonic acids, dihydroxy-deriv- 
atives, sodium salts (Fucus and 
ELSNER), i, 960. 
a-Ketotetrahydronaphthalene, oximes of 
(INovB), i, 647. 
derivatives of (WALLACH and WEISs- 
SENBORN), i, 863. 
1-Ketotetrahydronaphthalene, mono- and 
di-chloro- (TETRALIN G.m.B.H. and 
RIEBENSAHM), i, 1078. 
o-B-1-Keto-1:2:3:4-tetrahydronaphthyl- 
ethylbenzoic acid (LEUcHs and REIN- 
HART), i, 972. 
1-Keto-1:2:3:4-tetrahydronaphthyl- 
2-glyoxylic acid, ethyl ester (HicKEL 
and Gorg), i, 1196. 
Ketotetrahydronorharmine (NIsHI- 
PERKIN, and Rosinson), i, 
8-Keto-ayy-triphenylbutyric acid, de- 
rivatives of (WISLICENUS, BUTTER- 
Fass, Koken, EIcHERT, and MAr- 
QUARDT), i, 397. 
2-Keto-3:4:6-triphenyltetrahydropyri- 
dine (KOHLER and ALLEN), i, 855. 
a-Ketoisovaleric acid. See Dimethyl- 
pyruvic acid. 
Ketoximes, thermochemistry of (Dora- 
BIALSKA), i, 646. 


acid) 
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Kidneys, 8-oxidation in (SNAPPER and 
GRUNBAUM), i, 1141. 
effect of sodium hippurate and phos- 
phate on excretion of acid and am- 
monia by (HENDRIX and SANDERs), 
i, 459. 
effect of amino-acids on (FREDERICQ 
and BrovHa; FREDERICQ and 
Mf&ton), i, 461. 
excretion of creatinine by (CANTI- 
NIEAUX), i, 688. 
cholesterol and bicarbonates in blood 
in disease of (STASIEK), i, 440. 
effect of insulin on behaviour of, 
towards dextrose (VAN CREVELD 
and vAN Dam), i, 446. 
hippuric acid balance in disease of 
(SNAPPER and GRUNBAUM), i, 902. 
degeneration of, changes in lipoids 
during (Scunapp), i, 456. 
Kinetics of consecutive unimolecular 
reactions (THIERSOH), ii, 666. 
Kinetic salt effect (BrénsTED and 
TRETER), ii, 745. 
Knautia silvatica, constituents of the 
leaves and flowers of (ZELLNER), i, 816. 
Kojic acid, constitution of, and its 
erivatives (YABuTA), i, 537. 
Konyaku, Japanese, swelling and vis- 
cosity of (DoKaN), ii, 595. 
Kreis test (HoLM and GREENBANK), 
ii, 507. 
Krypton, excitation of the spectrum of 
(DEJARDIN), ii, 284. 
spark spectrum of (L. and E. Boca, 
and D&JARDIN), ii, 286. 
scattering of light by (CABANNES and 
LEPAPE), ii, 644. 
Kubiki oil, naphthenic acids from (Tan- 
AKA and Nagal), i, 168. 
Kunzite, luminescence of (TANAKA), 
ii, 553. 
Kynurenic acid, absorption spectra of 
(Warp), i, 315. 


L. 


Laccase, action of (FiEuRy), i, 697, 
1144, 1379. 
determination of the activity of 
(FLEvRY), i, 594, 

Lachesis ammodytoides, venom of 
(Hovussay and NEGRETE), i, 688, 
Lac-resin, constituents of ethereal ex- 

tract of (GupTa), i, 1215. 
Lactacidogen, effect of sodium salts on 
the formation and decomposition of, 
in muscle (EMBDEN and LEHNARTZ}; 
EMBDEN, ABRAHAM, and LANGE), 
i, 903. 
enzymic synthesis of, in muscle (Ems- 
DEN and HAYMANN), i, 1138. 
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Lactal acetates, and their derivatives 
(BERGMANN, ScHOoTTF, RENNERT, 
LupEw1::, and Koss), i, 265. 

Lactamidide (ScuMuUcK), i, 1050. 

Lactase in the alimentary tract of the 
chicken (HAMILTON and MITCHELL), 
i, 908. 

Lactic acid (i-ethylidenelactic acid; a- 

hydroxypropionic acid), formation 
of, by bacilli (ViRTANEN), i, 915; 
(SPEAKMAN and Paitipps), i, 1015. 

formation of, in contraction of muscle 
Himwicu, and Mar- 
sUOKA), i, 1128 ; (HLL, Lone, and 
Lupton), i, 1128, 1362. 

effect of the pancreas on production of, 
in muscle (FosTER and WooprRow), 
i, 897. 

production of, in alcoholic ferment- 
ation (FERNBACH and SCHOEN), 
i, 249. 

equilibrium of, with its anhydrides 
(THURMOND and EpeaAr), i, 1034. 

in ether anesthesia (RuNZONI, KOE- 
CHIG, and EaTon), i, 1258. 

bismuth salt, hydrate of (MoLEs and 
i, 610. 

calcium salt, action of yeast on 
(KAyYsER), i, 917. 

sodium salt, oxidation of, by hydrogen 
peroxide (Ray), i, 829. 

esters, spontaneous oxidation of 
(Simon and Pravx), i, 1034. 

determination of, in physiological 
fluids Lone, and Lupron), 
i, 1128. 

Lactones, unsaturated (GABRIEL, Korn- 
FELD, and GRUNERT), i, 399. 

Lactonic acid, C,H,,.0,, from oxidation 
of isocampholactone (PoRTER and 
Noyes), i, 45. 

Lactoproteins, precipitation of, by copper 
salts (VANDEVELDE), i, 230. 

Lactosan (Picret and Ewan), i, 499. 

Lactose (milk-sugar), utilisation of, by 
chickens (HAMILTON and Carp), 
i, 908. 

determination of, polarimetrically 
(BACHARACH), ii, 72. 

Levulosans, utilisation of, by micro- 
organisms (CoLIN and EsTIENNE), 
i, 1014. 

Leevulose (d-/ructose ; fruit-sugar), action 
of ultra-violet light on (BIERRY and 
Rano), i, 945. 

solubility of mixtures of sucrose, 
dextrose, and (Jackson and SILs- 
BEE), i, 1168. 

oxidation of, in phosphate solutions 
(WarsurG and Yasusok), i, 713; 
(MEYERHOF and MarTsvoKA), i, 
1045. 
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Levulose, relation between rotatory 
power and structure in halogeno- 
acetyl derivatives of (Hupson), i, 
372. 

in human foetal blood (ORR), i, 584. 
bromoacetyl, and fluoroacetyl deriv- 
atives (BRAUNS), i, 265. 
p-bromophenylmethylosazone (Vo- 

TOGEK and LUKBs), i, 1121. 

Laminaria flexicaulis, iodine content of 
(FREUNDLER), i, 354, 811. 

Lamp, neon, variation of voltage neces- 
sary to light (OscHWALD and Farrow), 
ii, 585. 

Landolt’s reaction, theory of (THIEL and 

MEYER), ii, 750. 
effect of bromides and chlorides on 
(SKRABAL and RIEDER), ii, 543. 

Lanocerinic acid, derivatives of (GRas- 
sow), i, 1033. 

Lanthanum chromate (BriTToN), ii, 

763. 
hydroxide, adsorptive power of (v. 
and ii, 23. 
colloidal, equilibrium of, with 
dilute acids and bases (v. EULER 
and NItsson), ii, 264. 
alkali sulphites (Curtica), ii, 113. 
Lanthanates (ZAMBONINI and Car- 
OBBI), ii, 261. 

Lard, glycerides of (AMBERGER and 
WIESEHABN), i, 365. 

Latex, detection and distribution of 
in (KLEIN and PirscHLez), 
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Lathrea clandestina, glucoside of (Gorts), 
i, 815. 

Lauric acid, -y-aminopropyleneglycol 
esters (BERGMANN), i, 931, 932; 
(BERGMANN and SABETAY), i, 932. 

B- 
iodo- (BERGMANN and EcKWALL), i, 
931. 

£-Lauroxypropylamine, y-chloro-, hydro- 
chloride (BERGMANN and SABgTAY), 
i, 932. 

Lava, from Etna, magnetic gases of 

(PonrTE), ii, 493. 
analcitic, of North Africa (LACROIX), 
ii, 269. 

Law of definite proportions in relation 
to metallography (KvAns), ii, 146. 
Lead from a Vesuvian cotunnite, and its 

combining weight (Pivrrr and 
ii, 181, 859. 
molecular weight of, at different 
temperatures (JOUNIAUX), ii, 612. 
absorption spectrum of (Sur and 
SHARMA), ii, 641. 
are spectrum of (Moore), ii, 284. 
ultra-violet spark spectrum of (L, and 
E. Buiocn), ii, 133. 


a 


Lead, isotopes of (CuRiE), ii, 649. 

radioactive. See Radio-lead. 

vapour, fluorescence of (KOPFERMANN), 
li, 220. 

potential of (JELLINEK and Gorpon), 
ii, 837. 

electrolytic crystallisation of (KoHL- 
SCHUTTER and Uxsersax), ii, 
528. 

fractional crystallisation of (ATKIN- 
son), ii, 338. 

solution of, in electrolysis in alkaline 
liquids (Jinsa and FABINGER), ii, 
554, 

equilibria of fused cadmium and, with 
their chlorides (LorENz, FRAEN- 
KEL, and SILBERSTEIN), ii, 258. 

Lead alloys, determination of magnesium 
in (FETKENHEUER and KoNARSKY), 
ii, 702. 

with alkaline earth metals (JELLINEK 
and TomoFF), ii, 658. 
with antimony, grain growth in (DEAN 
and Hupsown), ii, 688. 
with antimony and copper (ScHACK), 
ii, 260. 
with bismuth, electrical conductivity 
(KREMANN and BropaR), ii, 
24. 
internal friction of (SAuERWALD), 
ii, 553. 
hardness of (pI CAPUA and ARNONE), 
ii, 268, 
with cadmium, activity of lead in 
(TAYLOR), ii, 89. 
and with tin, hardness of (pr CapUA 
and ARNONB), ii, 553. 
with copper, iron, and _ nickel 
(GUERTLER and MENZEL), ii, 260. 
with mercury, hardness of (TAMMANN 
and ii, 340. 
with thallium, hardness of (p1 Capua), 
ii, 111. 

Lead compounds, isomorphism of, with 
platinum, selenium, and tin com- 
pounds (CAR0zZzZ1), ii, 768. 

circulation of, in the 
(CHRISTIANSEN, HEVEsyY, 
LoMHOLT), i, 1872. 

solubility of, in blood-serum (Farr- 
HALL), i, 1252. 

Lead salts, adsorption of dilute solutions 

of (CorRENS), ii, 735. 

precipitation of, by potassium iodide, 
in presence of serum, bile, etc. 
(EISNER), ii, 682. 

— lethal doses of (ScREMIN), i, 

deposition of, in bone (FAIRHALL and 
SHAW), ii, 682. 

colloidal (BRINLEY), ii, 


organism 
and 
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Lead bromide and chloride, solubilities 
of, in presence of alkali and alkaline 
earth chlorides (HERz and HELLE- 
BRANDT), ii, 182. 

carbonate, basic, effect of gelatin on 
the electrolytic precipitation of 
(FRANCE and CBURNEY), ii, 
314. 
chloride, equilibrium of cadmium 
with (LORENZ), ii, 484. 
chloride and iodide, equilibria of, 
with alkali chlorides and iodides 
(DEMASSIEUX), ii, 182. 
tetrachloride (KRAUSE), ii, 259. 
double salts of diazo-compounds 
and (SAKELLARIOS), i, 220. 
fluoride and iodide, surface energy of 
(Dunpon), ii, 22. 
nitrate, manurial 
(BERRY), i, 480. 
monoxide, free energy and heat of 
formation of (SmirH and Woops), 
ii, 18. 
polymorphism of (KoHLSCHUTTER 
and SCHERRER), ii, 338. 
phosphates, equilibrium of formation 
of (FAIRHALL), ii, 612. 
solubility of, in water and lactic 
solution (FAIRHALL and SHAW), 
ii, 682. 
sulphate, heat of wetting of (KOEHLER 
and MATHEWS), ii, 664. 
Lead organic compounds :— 
complex acetato- and oxalato-salts of 
(WEINLAND and Paut), ii, 45. 
phenacy] sulphide (Grotv), i, 1822. 
pyridine hexachloride and 
MEINEUKE), ii, 166. 
tetra-ethyl, and its use in explosion 
motors (JoL1Bo1s and NoRMAND), 
i, 951. 
Lead detection and determination :— 
detection of, microchewically (Farr- 
HALL), ii, 61. 
determination of small quantities of, 
in drinking water, colorimetrically 
(PyRIk1), ii, 702. 
determination of, in potable waters 
and in urine (THREsH), ii, 349. 
determination of, in urine (FAIRHALL), 
ii, 873. 

Leaves, effect of amino-acids and carbo- 
hydrates on respiration of (SPOEHR’ 
and McGER), i, 810. 

formation of starch from sugar in 
(REINHARD), i, 1154. 

green and etiolated, constituents of 
(CoLIn and GRANDSIRE), i, 1152. 

variegated, carbohydrates in 


properties of 


(WEEVERs), i, 810. 
Le Chatelier-Braun principle (BURSIAN), 
ii, 450. 
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Lecithin, effect of ultra-violet rays on 

solutions of (Monp), i, 488. 
absorption of (EICHHOLTZ), i, 444. 
action of, on enzymes (HAGIHARA), 

i, 107. 
hydrolysis of, by  takadiastase 

(AKAMATSU), i, 107. 
in the brain and liver of avitaminosis 

(Naito), i, 244, 245. 
vitamin-A in (EICHHOLTZ), i, 454. 

Lecitiburin i, 1371. 

Lecture experiments to show the 
chemical action of light (v. Konrx 
and ii, 403. 

to show conductivity of solutions is 

due to ions (Warts), ii, 671. 
to show inflammability of hydriodic 

acid and hydrogen sulphide (Lone1- 

NEscu and THEODOSIU), ii, 323. 
for preparation of ozone (HOFMANN 

and KRONENBERG), ii, 603. 

Leguminose, glucosides and _ poly- 
saccharides in seeds of (HiRIsSEY 
and SrBassi&), i, 812. 

Lemon juice, antiscorbutic activity of 
(Zitva), i, 588, 901. 

on peel, constituents of (SUCHARIPA), 
1, 477. 

Lens esculenta (lentil), protein and 
vitamin content of (JonEs and 
Murpny), i, 788, 

Lentil. See Lens esculenta. 

Lepidine, 8-chloro-a-hydroxy- (BULow 
and Kine), i, 1179. 

Leptinotarsa decemlineata(potate-beetle), 
carrotene from (PALMER and KNIGHT), 
i, 792. 

ermum Liversidgei, essential oils 
from (PENFOLD), i, 757. 

Leptospermum scoparium. See Manuka. 

l-Leucic acid, formation of, in ferment- 
ation of maize mash (ScHMIDT, PETER- 
SON, and FRED), i, 1146. 

Leucine, oxidation of (FicHTzR and 
Kuan), i, 379. 

Leucinol. See 
B-amino-. 

Leucocytes. See Blood-corpuscles, white. 

Leucocytosis, narcotic (SEYDERHELM 
and Homann), i, 1877. 

Leucoplasts as catalysts (W1TZEMANN), 
ii, 400. 

Leucoindigotin, action of benzyl chloride 
on (MADELUNG), i, 423. 

isoLeucyl-leucine anhydride (ABDER- 
HALDEN and Komm), i, 891. 

7-Leucylserine (ABDERHALDEN and 


5-Methylpentan-a-ol, 


Komm), i, 348, 

Leucylserine anhydride (ABDERHALDEN 
and KommM), i, 891. 

Lichens, constituents of (SonN and 
ScHEFFLER), i, 849. 
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ésolichenin from (ZIEGENSPECK), 

i, 1047. 

Lichenase (PRINGSHEIM and LEIBow!7z2), 
i, 288; (Karrer, Straus, WEIN- 
HAGEN, and Joos; KArRRER, STAvp, 
and Joos), i, 471; (PRINGSHEIM and 
Kusenack), i, 1144; (KARRER and 
Stavs), i, 1382. 

Lichenin (KARRER, and M. and J. 
Sravs), i, 873; (KARRER, 
WEINHAGEN, and Joos), i, 471; 
(PRINGSHEIM and KUSENACK), 
i, 1144; (Karrer and Sravs), 
i, 1288. 

conversion of, into dextrose (KARRER 
and Sravs), i, 712. 

methylation of 
NisHIDA), i, 501. 

isoLichenin (ZIEGENSPECK), i, 1047. 

Lichenol, constitution of (PFAv), i, 1329. 

Liesegang’s rings (JABECZYNSKI), ii, 
157, 530; (McGuican_ and 
ii, 239; (ZACHARIAS), 
ii, 307 ; (JABECZYNSKI and KLEIN), 
ii, 5381; (Sen and Duar; 
ScHLEUSSNER), ii, 730; (TRAUBE 
and TAKEHARA; TAKEHARA), ii, 
834, 

anomalous formation of (TRYHORN 
and BLACKTIN), ii, 157. 
formation of, in a capillary space 
(BRODERSEN), ii, 595. 
in gels (GRANT), ii, 729. 
Light, emission of, by atoms (WIEN), 
ii, 362 ; (BAUER), ii, 363. 
scattering of, by colloidal particles 
(SHOULRJKIN), ii, 644. 
scattering of, by A ee and xenon 
(CABANNES and LEPAPE), ii, 644. 
absorption of, by dissolved salts 
(v. HaLBAN and Epert), ii, 824. 
lecture experiment to show the 
chemical action of (v. KonEK and 
LoczKa), ii, 403. 
action of, on enzymes (PINCUSSEN 
and Kato), i, 107; (PINCUSSEN 
and pi RENzo), i, 468; (PrNncus- 
SEN), i, 469. 
fluorescent, polarisation of (GAVIOLA 
and PRINGSHEIM), ii, 442. 
violet, absorption of, by organic 
compounds (MARCHLEWSKI and 
Moroz), i, 1006. 
ultra-violet, action of, on aldoximes 
and their derivatives (BRADY 
and McHuex), i, 516. 
effect of, on the fat and sugar con- 
tent of blood (ALPERA), i, 1366. 
ht filter, new, detection of potassium 
y (McCay), ii, 123. 
(PowELL and WHITTAKER), 
1, 375. 


(KARRER- and 


x 
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in, constitution of (Strupp), i, 376. 

chemical structure of (SCHRAUTH and 
QUASEBARTH), i, 724. 

acetylation of (HzUSER and ACKER- 
MANN), i, 619. 

comparison of, with cellulose 
(FiscHER and Tropscu), i, 148. 

decay of, in wood (FiscHER), i, 715. 

action of nitric acid on (TRopscH and 
ScHELLENBERG), i, 619. 

fusion of, with potassium hydroxide 
(Heuser and HERRMANN), i, 376. 

hydrochloride (HAGGLUND and 
MAN), i, 946. 

determination of, in wood (v. EULER), 
ii, 129. 

determination of, in spruce wood 
(Kiason), i, 148. 

determination of, in wood cellulose 
(WENZL), ii, 429. 

Lignin, bromo-, chloro-, and nitro-, and 
their acetyl derivatives (POWELL and 
WHITTAKER), i, 3738. 

Lignocellulose, action of aqueous sul- 
phurous acid on (Cross and ENGEL- 
STAD), i, 1048. 

Lignoceric acid (LEVENE, TAYLOR, and 
i, 1134. 

Lignosulphonic acid from spruce wood 
(Dor&E and HAL), i, 1048. 

a-Lignosulphonic acid, amino-, salts of 
(HINTIKKA), i, 269. 

Lime. See Citrus medica acida. 

Lime. See Calcium oxide. 

Linalool, determination of, in essential 
oils (BOULEZ), ii, 430. 

Ling cod. See Ophiodon elongatus. 

Linkings, photochemical considerations 

of the energy of (JoB and Emscu- 
WILLER), ii, 719. 
double (CAROTHERS), ii, 814. 
polarisation of (THomson), ii, 33. 
Linoleic acid, catalytic oxidation of, by 
thioglycollic acid (v. SzEnr- 
i, 708. 
Kreis for and GREENBANK), 
ii, 507. 
— acid, bromides of (BAUER), 
i, 364. 
Kreis for (Hotm and GREENBANK), 
ii, 3 
Linseed oil, oxidation of (WxEsT and DE 
LEon), i, 488. 
oxidation of (Rosrinson), ii, 


crystalline bromides of (Toms), i, 365. 
quantitative analysis of (EIBNER and 
_ ScHMIDINGER), ii, 131. 

Lipemia (BING and HEcKSCHER), i, 
1258, 1259. 

Lipase, production of, by the liver 
(Prewitt), i, 117. 
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Lipase, hydrolysis by (WILLSTATTER 
and MEMMEN), i, 695. 
activities of, in tissue extracts (NoYEs, 
Suciura, and Fa.k), i, 1267. 
—— of gastric and pancreatic 
(WILLSTATTER and MEMMEN), i, 
695. 
castor bean (WILLSTATTER and WALD- 
SCHMIDT-LEITZ), i, 919. 
from milk and lacteal glands, fission 
and synthesis of esters by (ViRTA- 
NEN), i, 908. 
pancreatic, comparison of liver esterase 
with (WILLSTATTER and MEMMEN), 
i, 1145. 
serum (FANCONI), i, 472. 
determination of, in gastric contents 
(LvEDERs and BERGEIM), ii, 432. 
Lipases, susceptibility of, to toxins 
(Rona and PEtow), i, 804. 
Lipochromes, extraction and determina- 
tion of, in tissues (CowARD), i, 1389. 
Lipoids in blood (IwaTsuRv), i, 1126. 
effect of fat ingestion on, in normal 
7. diabetic cases (HARTMANN), 
i, 782. 
and lymph during fat absorption 
(EcksTEIN), i, 112. 
of the brain (PopEscv), i, 346. 
in feces (SPERRY and BLooR), i, 910. 
of protoplasm (BIEDERMANN), i, 
1133. 
determination of (ForsTER ; HERz- 
FELD), ii, 796. 
Liquefaction of binary mixed gases 
(MunpD and HERRENT), ii, 483. 
Liquids, refractive index of, determin- 
ation of, with a microscope (K1pP- 
LINGER), ii, 402. 
increase of refractive index of, in an 
electric field (PAUTHENIER), ii, 582. 
specific heats of, at constant volume 
(Brannpt), ii, 230. 
of high boiling point, apparatus for 
determining heat of evaporation 
of (AwBEeRy and GRIFFITHS), ii, 
541. 
heat of vaporisation of (KIsTIAKOW- 
SKY), ii, 19. 
equilibrium of, with saturated vapours, 
and heat of vaporisation (KARPEN), 
ii, 301. 
dielectric constants of (CARMAN), ii, 
809. 
compressibility of, and the velocity 
of sound in them (BUNGETZIANU), 
ii, 590. 
density of (DAMIENS), ii, 452. 
correction of, for the buoyancy of 
air (BARR), ii, 653. 
relation of temperature to (Sas- 
LAWSEY), ii, 452. 
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Liquids, pure, surface tension of (Suc- 
DEN), ii, 662. 
of high ee effect of a 
magnetic field on surface tension 
of (RoLron and Troop), ii, 390. 
activity of surface layers of (GuR- 
VITSCH), ii, 529. 
capillary layer of, in contact with 
’ saturated vapour (BAKKER), ii, 23. 
viscosity of (BARTON and BROWNING), 
ii, 233. 
relation between viscosity and free 
space of (HERz), ii, 590. 
relation between fluidity and temper- 
ature (CREIGHTON), il, 233. 
internal friction of (Herz and Mar- 
TIN), ii, 303. 
rapid absorption of gases by (LEDIG 
and WEAVER), ii, 318. 
molecular association of (WALKER), 
ii, 144, 232. 
optical study of diffusion in (CLAck), 
ii, 523. 
application of van der Waals’ equation 
to (BERGER), ii, 654. 
micromiscibilities of (PERRAKIS and 
Masso 1), ii, 147. 
fractional distillation of small quanti- 
ties of (WIDMER), ii, 234. 
exhaustive drying of (LEwIs), ii, 98. 
binary mixed volatile, relation between 
pressure and composition of the 
vapour in (LEwis and MURPHEE), 
ii, 145. 
combustible, explosion and ignition 
temperatures of (STRACHE), ii, 319. 
fuming, apparatus for analysis of 
(BossHARD), ii, 344. 
immiscible, reactions at the interface 
of (HARKER), ii, 307. 
moving, double refraction in (KRrUEG- 
GER), ii, 511. 
organic, infra-red absorption spectra 
of (ELLIs), ii, 218, 219. 
specific heats of, at high temper- 
atures (WILLIAMS and DANIELS), 
ii, 450. 
dielectric constants and constitution 
of (MEYER), ii, 515. 
dielectric constants of, at the boil- 
ing point (GRIMM and Parrick), 
ii, 86. 
surface tension of (HERZ), 1i, 22. 
miscibility of (TAMBA), ii, 522. 
detection of constant-boiling mixtures 
of (Bricas), ii, 776. 
determination of the temperature of 
miscibility of (Rosset), ii, 495. 
Liquid films, surface tension of (MaR- 
CELIN), ii, 594. 
Lithium, spectrum of (MoHLER), ii, 
365. 
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Lithium, absorption spectrum of (Nara- 

YAN and GuNNAIYA), ii, 580. 

are and spark spectra of (Moranp), 
ii, 437, 509. 

new spectra of the neutral atom of 
(MorAnp), ii, 577. 

atoms, theory of (v. WIsNIEVsk1), 
ii, 637. 

flame of, for polarimetry (HuNTER), 
ii, 542. 

Lithium perborate (L6wy), ii, 175. 
bromide and chloride, hydrates of 
(HiirT1e and RENSCHER), ii, 756. 
chloride, vapour pressures of solutions 

of (LovELACE, BAHLKE, and 
FRAZER), ii, 108. 
activity coefficients of, in amyl 
alcohol (CAVANAGH), ii, 726. 
equilibrium of ammonium nitrate 
and (PERMAN and Harrison), 
ii, 756. 
formation of double salts of calcium 
chloride and (GRuBE and RipEL), 
ii, 547. 
halides, compressibility of (RicHARDs 
and SAERENS), ii, 408. 
— electrolysis of ii, 
174. 


iodide, hydrates of (Hirrie and 
POHLE), ii, 676. 
diphosphatomanganate (MryerR and 
ARER), ii, 555. 
ammonium phosphates (TRAVERS and 
Perron), ii, 677. 

Liver, effect of hydrazine and_ its 
— on the (BoDANSKY), i, 
462. 

autolysis of (Rona and MIsLowITzER; 
Rona, MISLowITZER, and SEIDEN- 
BERG), i, 790. 

catalase of (HENNICHS), i, 697. 

blockade of (SucanumA), i, 
370. 

distribution of fats and lipoids in, 
phosphorus poisoning (AsADA), 
449. 

gelatin-liquefying enzyme from ex- 
tracts of (Hsi), i, 902. 

influence of salts on glycogen in 
(HANDEL), i, 899. 

hyperglycemia from derangements of 
(BoDANSKY), i, 585. 

of lipase by (PrewitT7), i, 
117. 


formation of an unsuitable sugar in 
the injured (VARELA and RusBiNO), 
i, 683. 
persistence of vitamin-C in (LEPKOV- 
sky and NExson), i, 686. 
Loganin (BRIDEL), i, 196. 
Lophophorine, and its derivatives (SpATH 
and GANGL), i, 69. 
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Loranthus europeus, constituents of 
FIscHER, and ZELLNER), 
i, 817, 

Loranthyl alcohol, and its derivatives 
(EItNLEGER, FIscHER, and ZELLNER), 
i, 817. 

Loroglossigenin (BripeL and 
LAUNEY), i, 866. 

Loroglossin, properties and hydrolysis 
of (BripgL and DELAUNEY), i, 866. 
Lucerne (alfalfa), constituents of the 
juice of ( LEAVENWORTH, WAKEMAN, 

and OsBoRNB), i, 597. 
nitrogenous constituents of the juice 
of (VICKERY), i, 1275, 1393. 

Ludwigite, from Peru (Epwarps), ii, 
494, 

Lumbang oil, oxidation of (WEsT and DE 
Leon), i, 488. 

Luminescence, influence of red and 
infra-red radiations on (CURIE), ii, 
140. 

of condensed gases at low temper- 
atures (McLENNAN and SHrvM), ii, 
642. 

of solid gases (VEGARD), ii, 713. 

Lungs, decomposition of sugar in 
(SLurrTEr), i, 1370. 

Lupins, composition and digestibility of 
(Honcamp, PomMMrER, and 
Sorka), i, 1155. 

d-asparagine from (P1IuTTI), i, 1152. 

determination of alkaloids in seeds 
of (SABALITSCHKA and ZAHER), ii, 
635. 

pigments of (PALMER and 
NIGHT), i, 793. 

Lysins, optimum temperature of (BRown- 

LEE). i, 592. 

Lysocephalins (LEVENE, Ro tr, 
Simms), i, 438. 

Lysolecithin(LEVENE, RotF, and Simms), 
i, 438. 


and 


Maclurin, preparation of, from acacate- 
chin (HAZLETON and NIERENSTEIN), 
i, 1218, 

Magenta-sulphurous acid, detection of 
formaldehyde with (MAYER), ii, 210. 
Magnesite, crystalline, of Valle della 

Germanasca (GRILL), ii, 494. 

crystalline lattices of (LEvI and 
FERRARI), ii, 760. 

properties of (NisHiMURA and MuRa- 
CHI), ii, 180. 

Magnesium, preparation of (FEDOTKEV 

and Worontn), ii, 45. 

arc spectrum of (Moors), ii, 284. 

ultra-violet series spectra of (LYMAN), 
ii, 802. 
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Magnesium, and its amalgams, poten- 
tials of (Minter and Knaus), 
ii, 150. 

scattering of electrons by (DAvVIsson 
and KuNzMAN), ii, 809. 
specific heat of, at high temperatures 
(EASTMAN, WILLIAMS, and 
Younes), ii, 681. 
velocity of solution of, by acids 
(CENTNERSZWER), ii, 29. 
position of, in the periodic system 
(PFEIFFER), ii, 258. 
nee of potassium and sodium 
y (BERGSTROM), ii, 106. 
metallic, effect of, and its sulphate 
on metabolism (REDING and 
i, 237. 
as a qualitative and quantitative 
reagent in inorganic analysis 
(PAMFIL), ii, 500. 
Magnesium alloys with aluminium and 
copper (OHTANI), ii, 114. 
silicon, and zinc (SANDER and 
MEISSNER), ii, 263. 

Magnesium compounds, effect of calcium 
compounds and, on soils (MACINTIRE, 
SHAW, and Youn), i, 599. 

Magnesium salts, antagonism between 
calcium salts and (BAUMECKER), i, 
119. 

reaction of rubidium or caesium salts 
with potassium ferricyanide and 
(MuRMANN), i, 20. 
Magnesium carbonate, thermal dissoci- 
ation of (MANcHorT and LorENz), 
ii, 685. 
solubility of, in water containing 
carbon dioxide under high pres- 
sure (HAEHNEL), ii, 759. 
and hydroxide, crystal structures of 
(Levi and FERRARI), ii, 611. 
basic carbonates, crystal structure of 
(LEv1), ii, 681. 
perchlorate trihydrate, as a drying 
nt for combustion analysis 
(SmitH, Brown, and Ross), ii, 
198. 
chromate, synthesis and decomposition 
of (Nayar, Watson, and Sup- 
BOROUGH), ii, 552. 
hypochlorite, basic, electrolytic pre- 
paration of (LissNER), ii, 759. 
oxide (magnesia), properties of, from 
different -sources (LE BLANC and 
RICHTER), ii, 337. 
stannide, crystal structure of (PAUL- 
ING), ii, 110. 
sulphate, equilibrium of sodium sulph- 
ate, water, and (ARCHIBALD and 
GALB), ii, 676. 
compound of acetic anhydride with 
(REcouRA), i, 827 


M. 
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sium organic compounds (GARcfA 
Bants and MEDRANO), i, 180. 
action of cupric chloride on (SAKEL- 
LARIOS Kyrrimis), i, 381. 
reactions of, with mixed dia)ky] sulph- 
ates (BERT), i, 605. 
reaction between nitriles and (BRECK- 
POT), i, 272; (Ecrors), i, 853; 
(BRUYLANTS), i, 984. 
acetylenyl bromide (ZALKIND and 
RosENFELD), i, 1291. 
alkyl derivatives, oxidation of (Oppo 
and BINAGHI), i, 1538. 
alkyl halides, compounds of, with 
aldehydes (HEss and Wust- 
ROW), i, 859. 
action of halogen derivatives of 
ethane and methane on (BIN- 
AGHI), i, 340. 
anilide (TERENTIEV), i, 1298. 
ethyl bromide, reaction between ethyl 
cyanoacetate and (BRECKPOT), 
i, 273. 
action of, on starch (CosTA), 
i, 714. 
methyl chloride, preparation of 
(ScHMALFUuss), i, 1054. 
2-methylindolyl bromide, reaction of 
carbon tetrachloride with (Oppo 
and Sanna), i, 1847. 
Magnesium detection determination, 
and separation :— 
detection of colorimetrically (HAHN, 
Wo tr, and JAGER), ii, 784. 
detection of, microchemically (RosEN- 
_ THALER), ii, 782. 
detection and determination of, by 
means of ammonium ferrocyanide 
(FEIGL and PavELKA), ii, 784. 
determination of, iodometrically, as 
Magnesium ammonium arsenate 
(KLINGENFoss), ii, 702. 
determination of, in aluminium, zinc, 
and lead alloys (FETKENHEUVER and 
KonaRSKY), ii, 702. 
determination of, in animal substances 
ii, 701. 
separation of, from aluminium 
(WILKE-D6RFURT), ii, 701. 
Magnetic birefringence and mesomorph- 
ism (RoYER), ii, 371, 652. 
field, effect of, on crystallisation of 
salts (Roasio), ii, 90. 
molecular, electrostatic nature of 
(Wiss), ii, 294. 
susceptibility, determination of, at 
low temperatures (WOLTJER), ii, 16. 
tism, researches on (WOLTJER; 
OLTJER and ONNEs), ii, 16 ; (BREIT 
and ONNEs), ii, 294. 
electrical conductivity of 
(Witson and Herrovn), ii, 293. 
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Magnetite, solution experi- 
ments with (RINNE and MIELKE), 
ii, 265. 

magnetostriction of crystals of 
(Heaps), ii, 587. 

Magneto-chemical investigations 
(WEDEKIND), ii, 225. 

Magneton of Bohr and of Weiss (Ca- 

BRERA), ii, 142. 
numbers and atomic structure (Dorr- 
MANN), ii, 381. 

Maize, constituents of (LATSHAW and 

MILLER), i, 1020. 

acidity of (HuRD), i, 353. 

variations of carbohydrates in leaves 
of (MILLER), i, 1021. 

accumulation of iron and aluminium 
in (HoFFER and Trost), 
i, 925. 

phytosterols of (ANDERSON), i, 924. 

Maleic acid, metallic salts (WEIss and 

Downs), i, 10. 

esters, photochemical sensitisation of 
the transformation of (EGGERT), 
ii, 162. 

ethyl ester, photochemical study of 
transformation of, to fumaric ether 
(EceErt and BorinsK1), i, 368. 

determination of (MARGoscHES and 
HINNER), ii, 572. 

Maleic acid, dihydroxy-, decomposition 
of i, 708. 

Malein-anil, -p-bromoanil, and -p- 
chloroanil, chloro- (CHaTTAWway and 
PARKEs), i, 489. 

Malic acid, equilibrium of fumaric and 
succinic acids with, in presence of 
resting bacteria (QuasTEL and 
WHETHAM), i, 913. 

acidity of mixtures of molybdic acid 
and (DArMo!s and HonNELAITRE), 
ii, 618. 

nephropathic action of (Ross), i, 
1374 


metallic salts (WEIss and Downs), 
i, 10. 
copper salts (DARMOIS), i, 1040... 
determination of, in fruit syrups 
and KrijcER), ii, 130. 
r-Malic acid, resolution of (DARMOIS 
and PERIN), i, 610. 

1-Malic acid, formation of, in yeast fer- 
mentation (DaKIn), i, 1142. 

d- and J-Malie acid, cinchonine salts 
(DakIn), i, 610. 

i-Malic acid, resolution of 
i, 610. 

Malonamic acid, thio-, ammonium salt 
(Diets, BECKMANN, and TONNIES), 
i, 1039. 

Malonamide, oximino- (PLowMAN and 
WHITELEY), i, 623. 
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Malonic acid, action of bromine on 
(WEsT), i, 939. 
nephropathic action of (Rosg), i, 1374. 
esters, condensation of acetoacetic 
esters with (GAULT and KLEEs), 
i, 1284. 
diethyl ester, action of benzene- 
sulphonazide with (Curtivs and 
EHRHART), i, 998. 
ethyl diethylammonium ester, con- 
densation of formaldehyde with 
(MANNICH and RITSERT), i, 946. 
Malonic acid, halogen derivatives, 
quantitative reduction of, by hydr- 
iodic acid (West), i, 489. 
thio- (DrIELs, BECKMANN, 
TONNIEs), i, 1039. 
Malonic thioanhydrides, unimolecular 
and bimolecular BECKMANN, 
and TONNIEs), i, 1039. 


and 


Malon-p-toluidide, oximino-, methyl 
ethers (PLOWMAN and WHITELEY), 
i, 623. 


Malt, diastase of. See under Diastase. 
vitamin content of (STAMMERS), i, 
588 ; (SOUTHGATE), i, 1389. 
vitamin-B and -C in (HARDEN and 
ZILvA), i, 1888. 
detection of maltasein (BRIDEL), ii, 506. 
Maltal, hexa-acetyl derivative (FIscHER 
and Kéez), i, 499. 
— of blood-serum (ComprTon), 
i, 594. 
yeast, specificity of (WILLSTATTER, 
Kuan, and SopotKa), i, 919. 
detection of, in malt (BRIDEL), ii, 506. 
alloMaltol, and its derivatives (YABUTA), 
i, 537. 
Maltose, rotation of, from starch (v. 
EvuLER and HELLEBERG), i, 1266. 
equilibrium in the system, water and 
(GILLIs), i, 498. 
determination of, in presence of re- 
ducing sugars, by means of Barford’s 
solution (NoTTIN), ii, 790. 
Mammary glands, secretion of (HART- 
WELL), i, 1372. 
Mandelic acid, hepta-acetylgentiobio- 
sidyl ester (ZEMPLEN), i, 617. 
l-Mandelic acid, hepta-acetylgentiobio- 
sidyl ester (ZempL&£N and Kunz), 
i, 1215. 
Mandelonitrile, 2.chloro-5-nitro- 
and MULLER-BARDOFF), 
i, 738. 
o-nitro-, reduction of (REISSERT and 
HEssert), i, 853; (HELLER), i, 
1195, 
Manganese, preparation of, by electro- 
ysis (FepoT&gy), ii, 49. 
electro-deposition of (ALLMAND and 
CAMPBELL), ii, 555. 
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spectrum of (GoupDsmIT), 
ii, 214. 
precipitation of, from meteoric solu- 
tions (THIEL), ii, 489. 

Manganese compounds, effect of, on 
growth of plants (D’IppPo.iro), i, 
1156. 

relation of, to vitamins (McHARGuE), 
i, 900. 

tervalent (MEYER and ScHRAMM), ii, 
264; (MEYER and Marek), ii, 555. 

amide (BERGSTROM), ii, 
607. 


arsenate, formation of jellies of 
(KRAEMER), ii, 536. 

carbide, preparation of (MULLER and 
BARCR), li, 49. 

carbonate, thermal dissociation of 
(MancHoT and LoReENz), ii, 685. 

oxide, crystal structure of (LEVI), ii, 


dioxide, preparation of, and its use 
as a catalyst (WHITESELL and 
FRAZER), ii, 114. 

crystal structure of (St. Jonn), ii, 
862. 

adsorption of ferric iron by (GELOso), 
ii, 413. 

action of, on carbonates and clays 
(UpLUFT), ii, 533. 

Manganic compounds, detection of, 
by fusion with sodium carbonate 
(SCHAUER), ii, 426. 

Manganic hydroxide, action of sulphur 
dioxide with(MEYER and ScHRAMM), 
ii, 264. 

Manganous compounds, detection of, 
by fusion with sodium carbonate 
(SCHAUER), ii, 426. 

determination of, volumetrically, 
with permanganate (KOLTHOFF), 
ii, 786 

Manganates, reduction of, by form- 
aldehyde (HotuurTa), ii, 115, 187. 

Diphosphatomanganic acid, salts of 
(MEYER and MAREK), ii, 555. 

Permanganic anhydride, action of, 
on varieties of pure carbon 
(DuRAND), ii, 547. 

Permanganates, stability of solutions 
of (KotTHoFF; KoLTHOFF and 
Smit), ii, 350. 

mechanism of the reduction of 
ii, 115, 187. 
reaction of arsenic trioxide with 
(Fr1cLand WEINER), ii, 685, 
standardisation of (KoLTHOFF and 
VAN Dusk), ii, 503 ; (TANANAEV ; 
KoLTHOFF), ii, 628. 
Manganese ammonium sulphate, mag- 
netic properties of (JACKSON and 
ONNEs), ii, 90. 
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se potassium sulphates 
(CarossBI and CaGLiorTt), ii, 685. 
sulphide, green, formation of (MicK- 
witz and LANDESEN), ii, 186. 

Manganese organic compounds :— 

double of, chlorides 
of quaternary ammonium bases 
(Oxsson), i, 1298. 

Manganese determination :— 

determination of (CUNNINGHAM and 
CoLTMAN), ii, 204; (Concpon and 
NEAL), ii, 205; (Cottman ; Swo- 
BoDA), ii, 570 

determination of, | electrometrically 
(MULLER and WAHLE), ii, 64, 277. 

determination of,in presence of cobalt 
(LUNDELL), ii, 64. 

determination of, by the persulphate 
method, in presence of hydrofiuoric 
acid (VERNAY), ii, 628. 

Manganese phosphors, phosphorescence 
of ii, 583. 

Manganic compounds. See under Man- 
ganese. 

Manganolangbeinite, in the lava of 
Vesuvius (ZAMBONINI and CAROBBI), 
ii, 867. 

Manganous compounds. 
Mauganese. 

Mangin, formula of (MAYER), i, 669. 

Mangostin (DEKKER), i, 1332. 

Mannan, determination of, in wood 
cellulose (HEUSER and DAaMMEBEL), i, 
1171. 

Mannitol, condensation of, with olive 

oil (IRVINE and GILcHRIs?), i, 258. 
decomposition of, in soils (WAKSMAN 
and KARUNAKAR), i, 1023. 

Mannitol fat (IRVINE and GILcHRIsT), 
i, 258 

d-a-Mannoheptose, hexa-acetates of 
(Hupson and Monrokg), i, 617. 

Mannose, preparation of (HARDING), i, 

141. 


See under 


action of a-d-mannosidase on (H&RIs- 
sEY and CHEYMOL). i, 234, 713. 
diisopropylidene ethers, isomeric 
(LEVENE and MEYER), i, 616. 
a-Mannose, preparation of (LEVENE), i, 
15, 615. 
acetylation of (LEVENE), i, 615. 
+y-Mannose, derivatives of (IRVINE and 
Burt), i, 944. 
a-d-Mannosidase, synthetic action of, in 
presence of glycol and glycerol 
(HértssEY and CHEYMOL), 1, 801. 
action of, on mannose (HERISSEY and 
CHEYMOL), i, 234, 713. 
Manometer, bifilar quartz-fibre 
(CooLIpGE), ii, 323. 
highly sensitive (Hxts), ii, 670. 
Manuka oil (GARDNER), i, 596. 
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Manures, soil investigations with refer- 
ence to (HASSELHOFF and LIEHR ; 
HasELHOFF ; HASELHOFF and 
Havy), i, 819. 

artificial, availability of (Luma), i, 


nitrogenous, acidity and alkalinity 
of (M@NTER), i, 356. 
effect of, on growth of plants 
and BEzssoNOFF), 
i, 477. 
potassium, experiments with (Van- 
DECAVEYE), i, 928. 

Maple, field. See Acer campestre. 

Marcgraviaceew, inulin in leaves of 
(MELcHIOR), i, 1019. 

Marine organisms. Sce Organisms, 
marine. 

Mass action, law of, in ionised systems 
(WESSEL), ii, 659. 

Mastic sols, cataphoresis of (MICHAELIS 
and DoMBOVICEAND), ii, 738. 

Matrine, constitution of, and its salts 
(Konpo and SanapA), i, 76. 

Matter, evolution and disintegration of 
(CLARKE), ii, 587. 

Melaleuca, species of Australian, and 
their essential oils (BAKER and 
SmitH), i, 757. 

Melamine, exo-alkyl derivatives of 
(PELLIZzARI), i, 771. 

Melanins containing sulphur, preparation 
ot (ADLER), i, 1173. 

Melene, constitution of (MAanrcusson 
and B6TTGER), i, 601. 

Meliatin (BRIDEL), i, 196. 

Melilotic acid, 38:5-dichloro-, and its 
anhydride (CHEMISCHE WERKE 
GRENzaACH), i, 1312. 

Melting point, relation between boiling 
point and (LonGINEscv), ii, 722. 

Melting point determinations (GERN- 

eRoss and DUNKEL), ii, 621. 
apparatus for (WASHBURN), ii, 344; 
(CLEVENGER), ii, 694. 
Membranes, preparation of (BARTELL 
and vAN Loo), ii, 237. 
cupper ferrocyanide, permeability of, 
or non-electrolytes (COLLANDER), 
ii, 154. 
Membrane filters. See Filters. 
Membrane potentials, diffusion hypo- 
applied to ii, 
44, 
in relation to anomalous osmosis 
(BARTELL), ii, 527. 

Menstruation, choline balance in (SIz- 
BURG and PArzscHKR), i, 689. 

Mentha piperita, constituents of (Bacon, 
JENISON, and KREMERs), i, 924. 

Menthols, isomerism of (VAVoN and 
CovupERc), i, 1210. 
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Mentholglycuronic acid, synthesis of, 
in rabbits (QuicK), i, 1370. 
determination of, in urine (Quick), 
ii, 876. 

Menthone, electrolytic reduction of 
(SCHALL and. Krrst), i, 63. 

Menthone, 2:4-dibromo-, anilide and 
piperidide of (WALLAcH and WEISSEN- 
BORN), i, 863. 

Menthones,  sstereoisomeric, boiling 
points of, and their derivatives 
(WALLACH), i, 756. 

l-Menthoneoxime, catalytic action of 
reduced copper on (Komatsu and 
Kurata), i, 657. 

Mercaptan, derivation of the word 
(PATTERSON), ii, 324. 

Mercaptans, compounds of methyl azo- 
dicarboxylate with (Diets and 
WuLFF), i, 841. 

Mercaptobenzthiazole, preparation of, 
from substituted guanidines (BRUNI 
and LEVI), i, 216. 

Mercury, atomic structure of (NAGAOKA, 

Sugiura, and MisuiMa), ii, 381. 
spectrum of (ELDRIDGE), ii, 509. 
absorption spectra of the Juminous 

vapour of (METCALFE and VEN- 

KATESACHAR), ii, 439. 
arc spectrum of (Moore), ii, 284 ; 

(Buisson), ii, 365 ; (ATHANASIU), 

ii, 637. 
line 2270A in the are spectrum of 

(TAKAMINE and FuxKupa), ii, 637. 
band spectrum of (GERLACH), ii, 77 ; 

(CompToN and TURNER), ii, 639. 
spectra of (L. and E. BLocn), 

ii, 78. 
fine structure of lines in spectra of, 

and its isotopes (NacaoKa, Sv- 

GIURA, and MisHIMA), ii, 798. 
isotopes of (RUNGE), ii, 446 ; (NAGAo- 

KA), ii, 649. 
possible separation of isotopes of 

(FoorE and Rvark), ii, 801. 
spectra of isotopes of (NAGAOKA, 

Sueiura, and MIsHIMA), ii, 295. 
photoelectric effect of (Moore and 

Noyes), ii, 748. 
polarised resonance radiation of 

(Woop and Exsett), ii, 715. 
radiation produced by electron im- 

pacts in (WEBB), ii, 638. 

Striated discharge in vapour of 

(McCurpy), ii, 808. 
vapour, absence of helium after 

electric discharge through (ALLISON 

and HarkIns), ii, 407. 
atoms, excited, average life of 

(TuRNER), ii, 362. 

constant of (Simon), ii, 
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Mercury, a. of state and com- 
pressibility of (JARVINEN), ii, 451. 
effect of vapours on the surface 

tension of (IREDALE), ii, 663. 
crystalline structure of (ALS&N and 
AMINOFF), ii, 554. 
diffusion of metals through (CoHEN: 
and BrUINs), ii, 521. 
heats of solution of metals in, and in 
gold amalgams (TAMMANN and 
OHLER), ii, 486. 
effect of an electric current on the 
motion of, in sulphuric acid (Wac- 
STAFF), ii, 457. 
transmutation of, into gold (Soppy), 
ii, 684, 
action of nitric acid on (Pair and 
ii, 486. 
action of ozonised oxygen on (Hope- 
son), ii, 261. 
complex sulphur compounds of 
(SmiTH and Semon), ii, 762. 
Mercury alloys (amalgams), X-ray 
spectra of (v. Stmson), ii, 449. 
heats of mixing of (TAMMANN and 
OHLER), ii, 486. 
hardness of (TAMMANN and MANSURI), 
ii, 340. 
liquid, use of, in volumetric analysis 
(Sarto), ii, 780; (Somrya), ii, 787. 
with alkali and alkaline earth metals, 
solution of, in acids (FRAENKEL 
and HEINz), ii, 475. 
with cadmium, effect of temperature 
on potential of (TAMMANN and 
Marais), ii, 682. 
with sodium, decomposition of, in 
aqueous solutions (KLEIN), ii, 756. 
Mercury compounds, of 
(VARAHALU, d AO; 
VENKATARAMAIAH 
KIRAM), ii, 644. 
insoluble, oligodynamy of (REBELLO), 
i, 1149. 
Mercury salts, solubility of, in protein 
solutions (REBELLO), ii, 684. 
insoluble, diffusion of, in gels (RE- 
BELLO), ii, 684. 

Mercurie bromates, normal and basic 
preparation and properties of 
(Sm1TH), ii, 614. 

oxybromides, oxychlorides, and 
oxyiodides, formation of (PELa- 
BON), ii, 762. 
chloride, vapour pressure of 
(ScHMIDT and WALTER), ii, 13. 
adsorption of solutions of (RAKU- 
ZIN and NESMEJANOV), ii, 461. 
action of aqueous and alcoholic 
solutions of, with adsorbents 
(Rakuzin and NESMEJANOY), 
ii, 853. 


and JANA- 


} 
j 
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Mercury salts :— 

Mercuric chloride, viscosities of solu- 
tions containing mixtures of, 
with other chlorides (YasNn1K 
and UBEROY), ii, 411. 

ebullioscopy of double salts of 
alkali with (BouRION 
and RovyERr), ii, 112. 
reaction of alkali hydrogen sul- 
phites with (GRAIRE), ti, 564. 
kiuetics of the reduction of, by 
sodium formate (BouRION and 
RovyYER), ii, 613. 
reaction of phosphorous acid and 
(MITCHELL), ii, 472. 
germicidal efficiency of phenol, 
tassium mercuri-iodide and 
(Capora and Lamson), i, 592. 
cesium cupric chloride (WELLS), 
ii, 43. 
iodide, yellow, transformation of 
(DAMIENS), ii, 184; JaB- 
LozYNsk1I and LIsIgckK1), ii, 
534. 
action of potassium hydroxide on 
(P&LABON), ii, 614. 
double decomposition of silver 
— and (BERGMANN), ii, 
178. 
oxide, yellow and red, crystallo- 
graphy of (LEv1), ii, 860. 
sulphide, solubility of, in ammonia 
‘(GHIGLIOTTO), ii, 62, 
Mercurous compounds, constitution of 
(ScHILOV), ii, 487. 
Mercurous salts, absorption of halogens 
by (Naik and AvASARE), ii, 48. 
Mercurous chloride (calomel), crystal 
structure of (MAucuIN), ii, 588. 
Mercury organic compounds (Sacus and 
EBERHARTINGER ; ROSENTHALER 
and ABELMANN), i, 110. 

stability of (KuHARAscH and CHALK- 
LEY), i, 777 

complex (SCHOELLER), i, 1248. 

bis-a-acetyl-a-ethylpropyl (KHARASCH 
and STAVELEY), i, 154. 

bis-a-acetyl-a-isopropyl (KHARASCH 
and STAVELEY), i, 154. 

diphenacyl (KHARASCH and STAVE- 
LEY), i, 154. 

diphenyl, preparation of (MAYNARD), 
i, 

ethylmercapto-hydroxides and their 
salts (Sacus), i, 951, 952. 

Mercuric cyanide, double salts of 

alkali and alkaline earth halides 


with (Bourion and RovyeR), ii, 
476. 

Mercuriacetoxymercuribenzaldehyde, 
nitrohydroxy-derivatives (HENRY 
and SHArpP), i, 739. 


Mercury cathode. 
Mercury electrodes. 
Mercury seals on ground joints (Car- 


Mesitylthiocarbamide, 
Mesitylthiocarbimide, 
Mesobilirubin, 
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Mercury organic compounds :— 


Mercuribenzaldehyde, nitrohydroxy- 
derivatives (HENRY and SHarp), 
i, 738. 

Mercuri-bis-m-hydroxyphenyltri- 
methylammonium acetate (KHAR- 
ASCH and CHALKLEY), i, 778. 

2-Mercuridi-p-chloroaniline (VEccuHI- 
OTTI), i, 958. 

phenone, a-bromo- (MIDDLETON), 
1, 292. 

Mercuri-8-methoxy-8-phenylpropio- 
Pam, a-bromo- (MIDDLETON), 
1, 292. 

Mercuriacinitroacetic acid, esters, 
anhydrides of (STEINKOPF, HAUGEN, 
ScHKADE, Hépner, and Nowy), i, 
253. 

Mercuriphenyltrimethylammonium 
acetate and anhydride, hydroxy- 
chloro-derivatives (KHARASCH and 
CHALKLEY), i, 778. 


Mercury detection, determination, and 


separation :— 

detection of (GHIGLIOTTO), ii, 62; 
(TANANAEV), ii, 571. 

detection of, in organs (SARTORI), ii, 
569. 

detection of precious metals in 
(MrerHe and STamMMREICB), ii, 874. 

determination of,as mercurous chloride, 
and as metal (WINKLER), ii, 627. 

determination of, electrometrically, 
with ammonium _ thiocyanate 
(Miter and Brenna), ii, 502. 

determination of, and a method of 
separating from other metals (MosER 
and NIESSNER), ii, 204. 

separation of arsenic and (WENGER 
and ii, 873. 

separation of cadmium and, by means 
of pyridine (RoTTER), ii, 569. 

See Cathodes. 
See Electrodes. 


ROLL), ii, 469. 


Mercurides, free energy of (GERKE), ii, 
18. 
Mesitylene, scattering of X-rays by 


(HEWLETT), ii, 816. 


Mesityl oxide bromo- and chloro-hydrins 


(PASTUREAU and BERNARD), i, 5. 


Mesityltetrahydronaphthylsulphone 


(MEYER, SCHMIDT, and GRIM), i, 29. 
nitro- (Dyson 
and GrorGE), i, 1057. 
nitro- 
and i, 1057. 


(Dyson 


preparation and deriv- 
atives of (FISCHER and NIEMANN); 
i, 1092. 


| 
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Mesobilirubinogen, condensation of, with 
aldehydes (FiscHER and NIEMANN), 
i, 1092. 

Mesobiliviolin (FiscHER and NIEMANN), 
i, 1092. 

Mesobiliviolinogen (FiscHER and 
MANN), i, 1092. 

and magnetic birefring- 
ence (RoYER), ii, 371, 652. 

Mesothorium, radium and radiothorium, 
differentiation of, by y-rays (BoTHE), 
ii, 446. 

Mesothorium-2, magnetic spectrum of 
B-rays of (YOVANOVITCH and 
pD’ESPINE), ii, 447. 

Mesoxalic acid, tautomerism of phenyl- 
hydrazones of pyruvic acid and 
(STEVENS and Warp), i, 938. 

and its ethyl ester, s-trichlorophenyl- 
hydrazones (STEVENS and aro), 
i, 938 

ethyl ester, derivatives of (v. AUWERS 
and Hryna), i, 9. 

p-nitrophenylhydrazone (v. AUWERS 
and MULLER), i, 45. 

Mesoxmono-p-toluidide, and its deriv- 
atives (PLOWMAN and WHITELEY), i, 
624. 

Metabolin (VAHLEN), i, 1150. 

Metabolism, graphic method of deter- 
mining numerical factors in 
(MICHAELIS), i, 682. 

acid—base balance in (SHoHL and 
Sato), i, 451. 
action of alkali iodides on (HEssE), i, 
1011. 
effect of metallic magnesium and its 
sulphate on (REDING and SLosse), 
i, 237. 
influence of salts on (HANDEL), i, 899. 
allantoin and uric acid, in avitaminosis 
(ADACHI), i, 245. 
of aromatic acids (CERECEDO and 
SHERWIN), i, 449. 
arginine(FELIx and MortnakaA),i, 450. 
benzoic acid (NEUBER:), i, 685. 
carbohydrate (HuTcHINSON, SMITH, 
and WINTER), i, 344, 345; 
(UNDERHILL and WILENS), i, 
445 ; (HEwirTr), i, 585 ; (WINTER 
and SmirH), i, 1365. 
action of insulin on (TOENNIEs- 
SEN), i, 446. 
inorganic substances in (HARROP 
and BENEDICT), i, 785. 
influence ot the genital organs on 
(TsusuRA), i, 237. 
effect of the pancreas on (TOEN- 
NIESSEN), i, 1128. 
réle of phosphates in (Kay and 
Rosison ; SOKHEY and ALLAN), 
i, 1368. 


CXXVI. ii. 
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Metabolism, carbohydrate and fat, in 


yeast (MACLEAN and 
i, 352. 
catbohydrate and oxygen, effect of 
reaction changes on (HALDANE, 
WIGGLESWORTH, and WooprRow), i, 
444, 
fat, in avitaminosis (Asap), i, 122, 
245, 449. 
fixed base, during fasting (GAMBLE, 
Ross, and TispALL), i, 115. 
of the heart (ScHENK), i, 1182. 
hippuric acid, in man (SNAPPER), i, 
1010. 
human, influence of insulin on (KELLA- 
way and Hueuss), i, 1017. 
inorganic (UNDERHILL, Gross, and 
CouHEN), i, 1255. 
human, effect of reaction changes on 
(HALDANE, WIGGLESWORTH, and 
Wooprow), i, 451. 
of inorganic salts (UNDERHILL and 
Dimick), i, 452; (UNDERHILL and- 
Gross), i, 453. 
intermediary, stimulus of food to 
(LAUFBERGER and Sertfk), i, 
683. 
influence of cell salts on (TADE- 
NUMA), i, 789. 
iodine (v. FELLENBERG), i, 114. 
in mice and rats (Gsasa and MALES), 
i, 115. 
mineral and _ nitrogen, of pigs 
(RicHARDs, GopDEN, and US- 
BAND), i, 900. 
nitrogen, in avitaminosis (CoLLAzo), 
i, 787 ; (YosHIVE), i, 1128, 
effect of iodides on (GRABFIELD, 
ALPERS, and PRENTiss), i, 
451. 
of higher plants (CHIBNALL), i, 
810, 811. 
nuclein (JAcKson), i, 783. 
pentose (YouNcBuRG and PucHER), 
ii, 876. 
phosphorus in avitaminosis (Mort- 
NAKA), i, 242. 
protein, influence of sunlight on 
(PrIncussEn), i, 1127. 
action of quinine on (HARDIKAR), i, 
1260. 
function of vitamin-B in (Hart- 
WELL), i, 1372. 
of pyrimidines (DEVEL), i, 1254. 
pyruvic acid, by bacteria (AUBEL), i, 
694 


respiratory. See Respiratory metabol- 
ism. 
sulphur (Lewis, UpprecraFr, and 
McGinty), i, 684; (HILL and 
Lrtwis), i, 788. 
in dogs (H&L), i, 586, 899. 
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Metacetaldehyde, crystal structure of 
(HassaAu and Mark), ii, 651. 
Metachrome-brown B, cobaltic lake 
(MorGaAN and §SmirnH), i, 1359. 
Metals, formation of, from organo- 
metallic derivatives (JoB and 
Reicw), i, 154. 
variation in the photoelectric effect 
of, with wave-length (Oscoop), 
ii, 444. 
optical constants of films of, from 
cathode spluttering (Laucu), ii, 
372. 
X-ray examination of films of (BRAGG), 
ii, 381. 
action of radiation on, in solutions of 
their salts (ATHANASIU), ii, 239. 
electrical conductivity of (Simon), 
ii, 445 ; (H@sENDAHL), ii, 647. 
contact differences of potential between 
(VIEWEG), ii, 457. 
potentials of, in fluid chlorides (Tam- 
MANN), ii, 485. 
deposition of (HEYRovsKY), ii, 598. 
emission of electrons from (RICHARD- 
son ; DusHMAN), ii, 291. 
emission of ions and electrons from 
(v. LavE; Roy), ii, 223. 
hydrogen overvoltage of (WEEKS), 
ii, 457, 527. 
Hall effect and thermo-electric power 
of (KAETHJEN), ii, 378. 
pure, electrical resistance of (TuyN 
and ONNEs), ii, 12. 
specific heats of, at high temperatures 
(SMirH and BoocKsTAHLER), ii, 
821. 
thermal energy of electrons in (EAst- 
MAN, WILLIAMS, and YOovuNG), 
ii, 666. 
heats of solution of, in mercury (TAM- 
MANN and O#LER), ii, 486. 
relative internal pressures of (HILDE- 
BRAND, HocGness, and TAyYLor), 
ii, 94. 
cold-working of (GrIss and VAN 
Liempt), ii, 475. 
method of drawing filaments of, and 
their uses (TAYLOR), ii, 511. 
diffusion of radioactive elements in 
(WERTENSTEIN and DoBROWOLSKA), 
32 
crystal structure of (BECKER), ii, 95. 
preparation of (FirTH), ii, 533. 
catalytic (PiccarD and TuHoMAs), 
ii, 100. 
catalytic activity of (HENKE and 
Brown), ii, 162. 
catalytic hydrogenation with (KeEt- 
BER), ii, 248, 244. 
catalytic oxidation by means of 
(ALoy and VALDIGUIS), i, 959. 


Metals, diffusion of, through mercury 


(ConEN and Brutns), ii, 521. 

periodic dissolution of (HepGzs and 
Myers), ii, 325. 

partition of, between two liquid 
metallic phases (TAMMANN and 
ScHAFMEISTER), ii, 690. 

properties of crystals of (BRIDGMAN), 
ii, 818 

preparation of single crystals of 
(OBREIMOV and ScCHUBNIKOV), 
ii, 721. 

equilibriam between, and their salts, 
in the fused state (LoRENZ, FRAEN- 
KEL, and SILBERSTEIN), ii, 258, 
761; (LorENz), ii, 484, 761. 

valency-aflinity of, in fused salts (vAN 
LaaR), ii, 517. 

action of acetylene on (DuRranp), 
i, 1278. 

action of acids on (GANs), ii, 480. 

action of, on acid chlorides in presence 
of ether (KAUFMANN and Fucus), 
i, 961. 

reactions of, with diphenylcarbazide 
ii, 124. 

reactions of, with mercuric cyanide 
in liquid ammonia (BERGSTROM), 
i, 949. 

action of nitric acid on (BANCROFT), 
ii, 745. 

action of nitric oxide on, at high 
temperatures (MULLER and Barck), 
ii, 38. 

reactions of, with organic compounds 
in liquid ammonia (Kraus and 
Kawamura), i, 276; (WHITE, 
— and ANDERSON), i, 
26. 

and their alloys and compounds, 
thickening of oxide or halide films 
on (TAMMANN and BREDEMEIER), 
ii, 613. 

replacement of, from solutions of their 
salts (BERGSTROM), ii, 106. 

of the ammonium sulphide group, 

qualitative analysis of (Rupp), ii, 
205 


determination of, by hydrogen 
(Moser and Beur), ii, 
03. 
electrolytic, fibre structure of (GLOCKER 
and Kavupp), ii, 518. 
finely-divided, catalysis with (For- 
EST]), ii, 320, 
molten, internal friction of (SAUER- 
WALD), ii, 553. 
of the platinum group (Remy and 
K6un), ii, 770. 
preparation of double fluorides of 
(SCHLESINGER and TAPLEY), 
343, 


Metals, powdered, pyrophoric property 


Metallic acetylides. See Acetylides. 
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of (TAMMANN and NIKITIN), ii, 556. 
radioactive. See Radioactive metals. 
rare, determination of, their 

separation from other metals 

(Moser), ii, 65; (Moser and 

MrxkscwH), ii, 698. 
solid, diffusion in (GEIss and VAN 

LiEMPT), ii, 723. 
of the tin group, qaalitative analysis 

of (HUFFERD), ii, 570. 
precipitation of, by hydrogen sulphide 

(Smita and SEmoy), ii, 762. 
detection of, as double halides, with 

pyridine, antipyrine, pyramidone, 

or aniline (KoLTHOFF and HAaMER), 

ii, 873. 
determination of, in natural phos- 

phates (GRAMMONT), ii, 426. 


arsenides, preparation of (BRUKL), ii, 
251 


chlorides, fused, conductivity of 
ii, 548 ; (Voie and 
ii, 552. 
halides, crystalline, formation of 
ammoniates from (B12), ii, 167. 
hydrides, band spectra of (MULLIKEN), 
ii, 295. 
formed by overvoltage, decomposi- 
tion of (NEWBERY), ii, 317. 
hydroxides, adsorptive power of (v. 
and NItssovy), ii, 23. 
action of phosphoryl chloride on 
(GARINO and RAFFAGHELLO), ii, 
610. 
iodides, action of, on af-dibromo- 
compounds (vAN DuIN), i, 762. 
oxides, photoelectric effect of (Dima), 
ii, 11. 
dissociation of, by heat (BALAREFF), 
ii, 479 
reactions between, in the solid state 
(BALAREFF), ii, 611. 
equilibrium between reducing gases 
and (MaxEpA), ii, 25. 
as catalysts, equilibria of (WEIss, 
Downs, and Burns), ii, 30. 
salts, cathode luminescence of solid 
solutions of (TANAKA), ii, 288. 
electrolytic dissociation of, in fur- 
furaldehyde (GETMAN), ii, 305. 
emission of positive ions by heated 
(GOssMANN), ii, 292. 
boiling points and heats of evapor- 
of (LoRENz and HERz), ii, 
49, 
— of, in gels (MANN), ii, 
07. 
compounds of doubly unsaturated 
aromatic ketones with (DILTHEY 


SUBJECTS. ii. 1199 


Metallic salts, distribution of, in 
histological sections (PoLIcaRD), 
i, 119. 
complex (Spacu and Ripan), i, 
81 


hydrated, action of acetic anhydride 
on (REcouRA), i, 827. 
polymorphic, heats of transform- 
ation of (HARE), ii, 820. 
double sulphates, hydrated, vapour 
pressures of(CAVENand FERGUSON), 
ii, 553. 
vapours, critical temperatures of con- 
densation of (CHARITOU and SEMI- 
NOV), ii, 723. 

Metallography, heat etching in (SAUER- 
WALD, SCHULTZE, and JACKWIRTH), 
ii, 863. 

Metalloids, liquid, spark spectra of 
(Curie), ii, 2. 

ae acid. See Aniline-m-sulphonic 
acid. 

Metaphosphimic acids. See under 
Phosphorus. 

Metastability and allotropy (CoHEN 
and MOESVELD), ii, 382, 450; (CoHEN 
and Kooy), ii, 383, 449; (CoHEN, 
HELDERMAN, and MOgSVELD), ii, 
450; (CoHgn), ii, 450, 603. 

Meteoric iron from Chili (MERRILL), 

ii, 692. 
from Morocco (Lacrorx), ii, 693. 
from New Mexico (MERRILL), ii, 
693. 

Meteorite, from Kansas (MERRILL), ii, 
692. 

Meteorites, ferronickel and troilite in 

(TsCHIRVINSK]), ii, 773. 
presence of a hydrocarbon in (SPIEL- 
MANN), ii, 867. 

Methemoglobin, formation of (HEuB- 
NER, RHODE, and MEIER), i, 229; 
(LipscHITz and WEBER), i, 441. 

and its derivatives (HAUROWITZ), i, 
1127. 

as an oxidative catalyst (RoBINsoN), 
ii, 320. 

Methane, infra-red band spectrum of 

(CooLEy), ii, 802. 

behaviour of low velocity electrons in 
(GLOCKLER), ii, 374. 

vapour pressure of (KARWAT), ii, 822. 

thermal decomposition of (CANTELO), 
ii, 840. 

influence of non-inflammable vapours 
on limits of inflammability of mix- 
tures of air and (JorissEN and 
VELISEE), i, 253. 

combustion of, to formaldehyde 
(TropscuH and i, 253. 

anesthetic properties of (BRown), i, 


and i, 406. 
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Methane, chloro- and _ iodo-dinitro-, 
potassium and silver derivatives 
(Gotts and HunTeER), i, 362. 

dihalogendinitro-derivatives (GoTTS 
and HuNTER), i, 361. 
iodonitro-, potassium and silver de- 
rivatives (HUNTER), i, 1028. 
tetranitro-, action of sodium sulphite 
on (MvRAovR), i, 629. 
Methanesulphonamide, action of diazo- 
salts on (Dutt), i, 1031. 
o-Methoxalylaminoacetophenone (Bo- 
GERT and NABENHAUER), i, 994. 

6-, 7-, and 8-Methoxy-4-acetonyl- 

2-methyl-y-pyrans, and phenylhydr- 

azone of the 8-compound (ForsTER 

and HEILBRON), i, 413. 

5-Methoxy-3-acetoxy-2-phenylindole, 

6-amino-, and its diacetyl derivative 
and LEonHARD?), i, 1107. 
4-Methoxy-2-aldehydophenylglycine, 
and its oxime and phenylhydrazone 
(BLAIKIE and PrrkIN), i, 548. 
4-Methoxy-2-aldehydophenylglycine- 
amide, oxime of (BLAIKIE and PErR- 
KIN), i, 548. 
6-Methoxy-3-8-aminoethylindole- 
2-carboxylic acid (NIsHIKAWA, PER- 
KIN, and RoBINson), i, 566. 
4-Methoxyanthraquinonyl-1-urethane 
(BATTEGAY aud BERNHARDT), i, 


59. 
10-Methoxy-9-anthryl methyl ketone 
(KROLLPFEIFFER), i, 185. 
10-Methoxy-9-anthryl methyl ketimide 
(KROLLPFEIFFER), i, 185. 
10-Methoxy-9-anthryl phenyl ketimide, 
and its hydrochluride (KkOLLPFEIF- 
FER), i, 185. 

10-Methoxy-9-anthry] phenyl V-methyl- 
ketimide (KROLLPFEIFFER), i, 185. 

4’-Methoxyazobenzene, 6-chloro-3- 

nitro-, activity of (BorscHE and 
Fxss), i, 218. 
3-nitro-, and 5-nitro-2-amino- 
(BorscuE and Exss), i, 219. 
8-Methoxybenzaldehyde, 5-iodo-4-hydr- 
oxy-, Schiti’s bases from (Hany), i, 
404. 

4-Methoxybenzaldehyde, 2-hydroxy-, 

p-nitrophenylme hylhydrazone 

(Crusa aud RasTELt), i, 578. 

and 4-Methoxybenzaldehydes, 
3:5-dibromo-2-hydroxy-, derivatives 

of (LINDEMANN and FortsH), i, 

181. 

Methoxybenzaldoximes, bromo- and 
nitro-, and their derivatives (BRADY 
and MANJUNATH), i, 740. 

Methoxybenzsynaldoximes, 2:4-dinitro- 
pheny! ethers (BrRapy and Trusz- 
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2’-Methoxybenzene azomethylene-3:3- 
dimethylindoline, 2:4’-nitro-, and its 
(K6nic and 
i, 420. 
4’-Methoxybenzil-7-oximes, and their 
derivatives (MEISENHEIMER and 
LANGE), i, 433. 
p-Methoxybenzoacetodinitrile (BENARyY 
and ScnHwoc#), i, 416. 
Methoxybenzoic acids, amino-,diamino-, 
and uitroamino-derivatives, and their 
derivatives (RUGGLI and LEONHARD’), 
i, 1106. 
Methoxy-o-benzoicsulphinides (Ha- 
WORTH and LapworrTn), i, 848. 
2’-Methoxybenzophenone-2-carboxylic 
acid (SIEGLITz), i, 400. 
7-Methoxy-1:4-benzopyrone, §3-hydr- 
oxy-- See 7-Methoxychromone, 
3-hydroxy-. 
2-Methoxy-1:4-benzoquinone-1-bromo- 
methide, 3:5-dibromo- (LINDEMANN 
and Fort), i, 182. 
2-Methoxy-1:4-benzoquinone-1-chloro- 
methide, 3:5-dibromo- (LINDEMANN 
and Fort), i, 182. 
p-Methoxybenzoylacrylic acid, isomeric 
derivatives of, and a-hydroxy- (Ricz), 
i, 287. 
2-hydroxy- (KoHLER), i, 
572 


p-Methoxybenzoylpropionic acids, 
aB-di-bromo-, and their isomeric esters 
(Rick), i, 288. 
5-Methoxybenzthiazole, 1-thiol- (Sz- 
BRELL and Boorp), i. 90. 
5-Methoxybenzyl alcohol, 2-hydroxy- 
(HELFER), i, 1309. 
4-Methoxybenzyl _ bromide, 
(SHORSMITH, HETHERINGTON, 
SLATER), i, 848. 
3-Methoxybenzylideneacenaphthenoze, 
4-hydroxy- (DE Fazi), i, 1319. 
4-Methoxybenzylideneacenaphthenone 
(DE Fazi), i, 1319. 
3’-Methoxy-2-benzylidene-1-hydrindone, 
2’-hydroxy- (RoBINson, CRABTREE, 
Das, Lawson, Lunt, Roperts, and 
WILLIAMs), i, 307 
p-Methoxybenzylidenehydantoylhydr- 
azone (FossE, aud Dusols), 
i, 436. 
2-Methoxy-5-chloromethylbenzoic acid, 
methyl ester (BAUER and BUHLER), 
i, 986. 
5-Methoxy-2-chloromethyl-y-pyrone 
(YasuTa), i, 537. 
3-Methoxychromanone, preparation of 
(PFEIFFER), i, 660. 
%-Methoxychromanone, synthesis ° 


8-nitro- 
and 


KOWSEKI), i, 742. 


(TsCHITSCHIBABIN), i, 537. 
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7-Methoxychromone, 3-hydroxy-(PFEIF- 
FER and OBERLIN), i, 414. 
3-oximino- (l’FEIFFER and OBERLIN), 
i, 414. 

o-Methoxycinnamaldoximes, and their 
derivatives (Bkavy and Grayson), 
i, 1076. 

a-Methoxycinnamic acid, 2-amino-, and 

2-nitro-, and their esters (BLAIKIE 
and PERKIN), i, 549. 

B-bromo-, ethyl ester, and o-nitro-, and 
its derivatives (WISLICENUS and 
THomaA), i, 390. 

4-Methoxycinnamic acid, 3-hydroxy-. 

See isoFerulic acid. 

1-Methoxycinnamoy]-4-ethoxynaphthal- 

ene (DittHey and Lipps), 1, 175. 

2-Methoxycinnamoyl-3-methoxynaphth- 

alene (DIL1HEY aud Lipps). i, 175. 

4-Methoxy-1:2’-dianthraquinonylcarb- 
amide (BATTEGAY and BERNHARDT), 

i, 60. 

Methoxy-2:3-dihydro-1:4-benzopyrone. 
See 7-Methoxychromanone. 

Methoxydiketophenylhydrindene (Ga- 
BRIEL, KORNFELD, and GRUNERT), 
i, 399. 

4-Methoxy-2-8-3’:4’-dimethoxyphenyl- 
ethinylquinoline, and its hydro- 
chloride (SPATH and EBERSTALLER), 

i, 1835. 

7 Methoxy-8-3’:4’-dimethoxyphenyl- 
A:-ethinylquinoline hydrochlorides 
(SPATH and BRUNNER), i, 1226. 

4 Methoxy-2-8-3’:4'-dimethoxyphenyl- 
ethylquinoline, and its picrate (SPATH 
and EBERSTALLER), i, 1335. 

7-Methoxy-8-3’:4’-dimethoxyphenyl- 
ethylquinolines (SPATH and Brun- 

NER), i, 1226. 

Methoxydimethyldiphenyls, hydroxy- 
(FIcHTER and Ris), i, 1060. 

5-Methoxy-1:2-dimethyl-4-pyridone 

(YaBura), i, 538. 

8-Methoxy-6:7-dioxymethylene-1:2-di- 

ine picrate (SPATH and GANGL), i, 69. 

6-Methoxy-7:8-dioxymethylene-1- 
methyldihydrodsoquinoline, and its 

picrate (SPATH and Ganc1), i, 69. 

o-Methoxydiphenylacetaldehyde, and 
the corresponding semicarbazone 

(STOERMER and Frick), i, 405. 

o-Methoxydiphenylacetic acid (Srorr- 

MER and FRICK), i, 405. 

2-Methoxydiphenyl-3-carboxylic acid 

(v. AUWEKS and WITTI«), i, 1061. 

a-Methoxy-aa-diphenylethane, §-vitro- 

(ANscHUTz and Hivperrt), i, 1296. 


0-Methoxydiphenylethyl alcohol, and 


its derivatives (STOERMER and 


Frick), i, 405. 
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8B-o-Methoxydiphenylethylene, 
a-chloro- (STOUERMER and Frick), i, 
405. 
aa-o-Methoxydiphenylethylene glycol 
(SroERMER and Frick), i, 405. 
as-o-Methoxydiphenylethylene oxide 
(STOERMER and Frick), i, 405. 
o-Methoxydiphenylmethane (STOERMER 
and Frick), i, 405. 
o-Methoxydiphenylurethane 
MER and Frick), i, 405. 
9-Methoxy-9-88-diphenylvinylxanthen 
(ZIEGLER, BREMER, THIEL, and 
THIELMANN), i, 309. 
3-Methoxy-8-ethoxy-2-a-naphthylbenzo- 
pyrylium chloride (RipGway and 
RoBinson), i, 308. 
4’-Methoxy-8-ethoxy-2-phenylbenzo- 
pyrylium ferrichloride, 3-amino-, 
benzoyl derivative (Ripgway and 
RosBInson), i, 307. 
4-Methoxycyclvhexanol, and its acetyl 
derivative (HELFER), i, 1309. 
4-Methoxycyclohexanone (HELFER), i, 
3 
3-Methoxycyclohexylearbinol, 6-hydr- 
oxy- (HELFER), i, 1309. 
4’-Methoxy-6-hydrazinoazobenzene, 
3-nitro- (BorscHE and Exss), i, 219. 
6-Methoxy-2-(2’-hydrexy-4’-methyl- 
benzoyl)benzoic acid, 3-hydroxy- 
(Graves and ADAmMs), i, 299. 
4-Methoxy-2-hydroxymethylenecycilo- 
hexanone (HELFER), i, 1309. 
8-Methoxy-2:3-indeno-(1:2)-benzopyryl- 
ium ferrichloride (RoBInson, CRAB- 
TREK, Das, Lawson, Lunt, ROBERTS, 
and WILLIAMS), i, 307. 
Methoxyindoles, and their derivatives 
(BLAIKIE and Perkin), i, 547. 
Methoxyindole-3-aldehydes (BLAIKIE 
aud PERKIN), i, 548. 
5-Methoxyindole-2-carboxyacetalyl- 
amide (BLAIKIE and PERKIN), i, 
549, 
5-Methoxyindole-2-carboxyacetalyl- 
methylamide (BLAIKIE and PERKIN), 
i, 54Y. 
Methoxyindole-2-carboxydimethyl- 
acetalylmethylamides (BLAIKIE and 
PERKIN), i, 548. 
Methoxyindole-2-carboxylic acids, and 
their esters (BLAIKI= and PERKIN), 
i, 547. 
5-Methoxy-2-iodomethyl-y-pyrone (Ya- 
BUTA), i, 537. 
10-Methoxy-5-keto-4:5-dihydroindole- 
diazine(1:4) (BLAIKIE and PERKIN), 
i, 549. 
12-Methoxy-5-keto-4:7-dimethyl-4:5- 
dihydroindolediazine(1:4), 9-chloro- 
(BLAIKIE and PERKIN), i, 549. 
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Methoxy-3-keto-4-methyl-3:4-dihydro- 
4-carbolines (BLAIKIE and PERKIN), 
i, 548, 549. 

10- and 12-Methoxy-5-keto-4-methyl- 
4:5-dihydroindolediazines (BLAIKIE 
and PERKIN), i, 549. 

5-Methoxy-3-keto-2-phenylindolenine, 
6-nitro-, and its derivatives (RUGGLI 
and LEONHARDT), i, 1106. 

6-Methoxy-2-(4’-methoxy-1’-methyl- 
benzoyl)benzoic acid, 3-hydroxy- 
(GARDNER and Apams), i, 300. 

4-Methoxy-3-methylacetophenone (Not- 
LER and ADAMS), i, 1207. 

2-Methoxy-1-methylanthraquinone, 5:8- 
dihydroxy- (GARDNER and ADAMS), 
i, 300. 

2-Methoxy-5-methylbutyrophenone 
(NoLLER and Apams), i, 1207. 

3-Methoxy-4:5-methylenedioxystyrene, 
w-nitro- (SPATH and GANGL), i, 69. 

2-Methoxymethylmelilotic acid, 5- 
bromo- (BIILMANN and RIMBERT), i, 
35. 

2-Methoxy-1-methylpiperidine, at- 
tempted preparation of (GRAVE), i, 983. 

5-Methoxy-2-methyl-4-pyridone, and its 
picrate (YABUTA), i, 538. 

5-Methoxy-1-methyl-4-pyridone-2-carb- 
oxylic acid (YABUTA), i, 538. 
7-Methoxymethylquinolines, and chloro- 
and hydroxy-derivatives and their 
salts (SPATH and BRUNNER), i, 1226. 
5-Methoxymethylsalicylic acid, methyl 
ester (BAUER and BUHLER), i, 986. 
8-Methoxy-2-methyltetrahydrovso- 
quinoline, 6-hydroxy-; derivatives of 
(Konpo and Nakazato), i, 979. 
4-Methoxy-3-methylvalerophenone 
(NoLLER and ApAms), i, 1207. 
8-Methoxy-8-naphthacoumarono- 
(B:a-2:3)-benzopyrylium chloride 
(Ripeway and Rosrnson), i, 308. 
6-Methoxynaphthalene, 2-amino-, and 
its hydrochloride and acety] derivative 
(WINnDavs), i, 1302. 
7-Methoxynaphthalene, 2-amino-, and 
its derivatives (WINDAUsS), i, 1302. 

acrylic acid, and its salis and methyl 
ester (SCHOLL, DAHLL, Hanserre, 
HASENCLEVER, and FLEISCHMANN), 
i, 178. 

3-Methoxy-2-naphthoylformic acid (DiL- 
THEY and Lipps), i, 175. 

8-Methoxy-2-a-naphthylbenzopyrylium 
ferrichloride (RoBINSON, CRABTREE, 
Das, Lawson, Lunt, Roperts, and 
WILLIAMs), i, 307. 

3-Methoxy-2-a-naphthyl-6-methy]- 
benzopyrylium salts (Ripcway and 
Rosrnson), i, 308. 
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3-Methoxy-2-a-naphthylnaphtha-(2:1)- 
pyrylium salts (kipGway and Rosin- 
SON), i, 308. 
B-3-Methoxyphenoxypropionic 
(PFEIFFER and OBERLIN), i, 413. 
Methoxyphenylacetic acids, 2-nitro- 
(BLAIKIE and PEerktn), i, 547. 
p-Methoxyphenylacetylene, preparation 
of (WELTzIEN, MICHEEL, and HxEss), 
i, 40. 
p-Methoxyphenylalanine methiodide, 
alwitate and stearate of (KARRER, 
ORLACHER, Locuerk, and GIESLER), 
i, 170. 
4-0-Methoxyphenylamino-1-0-methoxy- 
phenylimino-S8-naphthaquinone (So- 
CIETE ANONYME MATIéRFs 
CoLORANTES ET PropuIts CHIMIQUES 
DE St. DENIs, WAHL, and Lantz), 
i, 1210. 
4’-Methoxy-2-phenylbenzopyrylium 
salts, 7-hydroxy- (Pratr, RoBinson, 
and WILLIAMS), i, 306. 
8-Methoxy-2-phenylbenzopyrylium 
ferrichloride (RoBINSON, CRARTREE, 
Das, Lawson, Lunt, Roperts, and 
WILLIAMS), i, 307. 
o-Methoxyphenylbutan-y-ol (STOERMER, 
CHYDENIUS, and ScHINN), i, 410. 
o-Methoxyphenyl Ay-butenyl ketone 
(HELFERICH and  KEINER), i, 
1167. 
p-Methoxyphenyl cyanomethyl ketone, 
and its phenylhydrazone (BENARY aud 
Scuwocnk), i, 416. 
p-Methoxyphenyl-3:3’-di-indylmeth- 
ane-2:2’-dicarboxylic acid, and its 
ethyl ester (GRANACHER, MAHAL, and 
GEk6), i, 765. 
8-Methoxy-2-pheny1-3:4’-dimethyl- 
benzopyrylium ferrichloride (Rostn- 
SON, CRABTREE, Das, Lawson, 
Lunt, Roperts, and WILLIAMS), 
i, 307. 
4-Methoxyphenyl 2-hydroxy-5-methyl- 
styryl ketone (Ropinson, CRABTREE, 
Das, Lawson, Lunt. Roperts, and 
i, 306. 
A5-cyclohexen-1-one-2-carboxylicacid, 
ethyl ester (HEILBRON and FoxsTER), 
i, 1324. 
5-Methoxy-2-phenylindole, 3:6-dinitro- 
(Rueeii and LEONHARDT), i, 1106. 
A5-cyclohexen-l-one, and its 2-acetyl 
derivative (HEILBRON and ForsTER), 
i, 1824. 
ethyl ester (HEILBRON and ForstTEk), 
i, 1324. 


acid 
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4’-Methoxy-2-phenyl-6-methylbenzo- 
pyrylium ferrichloride (ROBINSON, 
CRABTREE, Das, Lawson, Lunt, 
RopeErts, and WILLIaMs), i, 306. 

$-o-Methoxy 
hexen-l-one-2(or 4)-carboxylic acid, 
ethyl ester (ForsTER and HEILBRON), 
i, 413 


3-p-Methoxyphenyliscoxazolone, 5- 


imino- (BENARY and Svnwocn), i, 
416. 

p-Methoxyphenylpropiolyl chloride 
(WELTzIEN, MIcHEEL, and Hess), i, 
41. 

B-Methoxy-8-phenylpropiophenone, 
a-bromo-, and a-iodo- (MIDDLETON), 
i, 292. 

Methoxyphenylpyruvic acids, 2-nitro-, 
and their phenylhydrazones (BLAIKIE 
and Perkin), i, 547. 

5-Methoxypyridine-2-carboxylic acid, 
4-chloro-, and its derivatives 
(YaBUTA), i, 538. 

4-Methoxyquinoline, and its derivatives 
(CLEMO and PERKIN), i, 1103. 

7-Methoxyquinoline, and 4-cyano, and 
their derivatives (SPATH and Brun- 
NER), i, 1227. 

6- and 8-Methoxyquinolines, 3-chloro- 
(BLAIKIE and PERKIN), i, 548. 

5- and 7%-Methoxyscatoles, and their 
picrates (BLAIKIE and PERKIN), i, 
548. 

5- and 7-Methoxyscatole-2-carboxylic 
acids, and their esters (BLAIKIE and 
PERKIN), i, 548. 

3-Methoxy-4-sulphamidobenzoic acid 
(HawortH and LapwortH), i, 848. 

8-Methoxysulphobenzoic acids, potass- 
ium hydrogen salts (HaworTH and 
LAPWORTH), i, 848. 

5-Methoxytetrazole (SroLLE and ADAM), 
i, 1352, 

7-Methoxy-1:2:3:4-tetrahydronaphtha- 
lene, 2-amino-, and 2-hydroxy-, and 
their salts and derivatives (WINDAUS), 
i, 1302. 

6-Methoxy-1:2:3:4-tetrahydroiso- 
quinoline hydrochloride and its salt 
(HELFER), i, 1341. 

Methoxytoluenes, 2-amino-, benzoyl 
derivatives, and 2-nitro- (RUGGLI and 
LEONHARDT), i, 1107. 

2-Methoxy-o-toluic acid, 3(?5)-nitro- 
4-hydroxy-, and 3;5-dinitro-4-hydr- 
oxy-, methyl esters, and 4-hydroxy- 
and FLEISCHER), ii, 

4. 


8-Methoxy-o-toluic acid (MaNniwa), i, 
1090. 


5-Methoxy-m-xylylene glycol, 2-hydr- 
oxy- (HELFER), i, 1309. 
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Methyl alcohol, electrical absorption and 
dispersion spectra of (PoraAPENKO), 
ii, 79. 

use of, in concentration cells (GRANT 
and ParTINGTON), ii, 150. 

toxicity of (Boprorss), i, 604. 

action of, with fused alkali hydroxides 
(Fry, and WEITKAMP), i, 
1277. 

action of hydrogen chloride on 
(CARTER and BuTLEr), i, 603. 

accumulation and elimination of, in 
the body (W1pMARK and BILpsTEy), 
i, 1137. 

detection of (SumMNeR), ii, 70; 
(Lyons), ii, 279. 

detection of, in ethyl aicohol (La 
WALL), ii, 69, 279; (KLING and 
LASSIEUR), ii, 428. 

detection of, in ethyl alcohol, in 
presence of glycerol (LA WALL), ii, 

52. 


determination of (Lyons), ii, 69; 
(FiscHER and ii, 
427. 

determination of, in blood (BILDSTEN), 
ii, 506. 

y-chloro-a-methyl-n-propyl ether 
(DuLIzRE), i, 826. 

ay-dichioropropyl ether (DULIERE), i, 
258. 


y-chloro-a-isopropyl-n-propyl ether 
(DuLIERE), i, 826. 
ethyl sulphate, preparation of, and its 
alkylating power (THAYER), i, 
604. 
ferrite (ADKINS and LazizER), i, 
1279. 
hypobromite, addition of, to ethylene 
(Conant and JAcKsoN), 
i, 962. 
sulphate, hydrolysis of (LEwIs, 
Mason, and Morean), i, 1030. 
Methylcycloacetal (BERGMANN and 
LUDEWIG), i, 491. 
9-Methylacridine, 6-nitro- (CLEMo, 
PERKIN, and ROBINSON), i, 
1341. 
10-Methylacridinium chloride, 3:6- 
dihydroxy- (CassFLtA & Co.), i, 
1123. 


a-Methylacrylic acid, ethyl ester 
(MANNICH and i, 947. 
Methylal, solubilities of inorganic salts 
in (BouRGO™M), ii, 590. 
4-Methyl-1-alkylcoumaranones, scission 
of, with semicarbszide (v. AUWERS 
and WEGENER), i, 535. 
Methylallyleyanamide (v. BRAUN and 
ENGEL), i, 634. 
1-Methy]-2-allylcyclopentan-1-ol 
(STAUDINGER and Ruzicka), i, 751. 
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1-Methyl-2-allyleyclopentanolone, and 
its chrysanthemumcarboxylate 
(STAUDINGER and RvzickKA), i, 
749, 
2-carboxylic acid, ethyl ester, and its 
derivatives (STAUDINGER and Rv- 
Z1CKA), i, 748. 
1-Methy]-2-allylcyc/opentenolone 
(STAUDINGER and RuvzicKA), i, 
749, 
one-2-carboxylic acid, ethyl ester, 
and its chrysanthemumcarboxylate 
(STAUDINGER and Ruzicka), i, 749. 
1-Methyl-3-allyl-A?-cyclopenten-4-one, 
and its semicarbazone (STAUDINGER 
and Ruzicka), i, 750. 
Methylamine hydrochloride, preparation 
of (SOMMELET), i, 270. 
effect of, on red blood-corpuscles 
(DuvAL), i, 1125. 
Methylamine, dicyano-, hydrocyanide, 
toxicity of (BEDEL), i, 1261. 
Methylaminobenzoic acid, 5-iodo-2- 
eyano- (BorscHE, WEUSSMANN, and 
FRITZSCHE), i, 1342. 
8-Methylaminobutyric acid, derivatives 
of (BRECKPOT), i, 378. 
&-Methylaminocrotonanilide, 
(BtLow and Kine), i, 1179. 
1-Methylamino-4:6-dipheny1-2-methyl- 
pyridinium iodide (ScHNEIDER), 
3206. 
8-Methylamino-4-a-ethoxyethylpyro- 
catechol hydrochloride (FuNK and 
FREEDMAN), i, 508. 
1-Methyl-2-aminoethylglyoxaline, 4- 
chloro-, and its picrate (Sonn, HorTeEs, 
and Srse), i, 877. 
2-8-Methylaminoethylquinoline, 
its picrate (LOEWE), i, 991. 
2-p-8-Methylamino-a-methyliminoethyl- 
phenyl-a8-naphthatriazole (CHAR- 
RIER, GALLOTTI, SALA, MINGoIA, and 
TORAZzZ1), i, 333. 
1-Methylamino-4-phthalimidoanthra- 
quinone (DrEscHER, THOMAS, and 
ScoTTisH Dyes, Lrp.), i, 862. 
Methylammonium tetrachloroiodide 
(CHATTAWAY and GARTON), i, 271. 
4-Methyl-1-x-amylcoumaranone 
AUWERS and WERGENFR), i, 536. 
2-Methyl-l-isoamylglyoxaline, and 4- 
chloro-, and their picrates (SARASIN 
and WEGMANN), i, 1115. 
one (STAUDINGER and Ruzicka), i, 
523. 
3-Methyl-2- and -5-n-amylcyclopent- 
anones, and their derivatives (STauD- 
INGER and Ruzicka), i, 521, 523. 


a-chloro- 


and 
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ani 
its derivatives (STAUDINGER and 
Ruzicka). i, 522. 

Methylanhydrochelidonine, and its 
derivatives (GADAMER and DIETERLE), 
i, 1228. 

Methylanhydromethylglucoside, and its 
oleate (IRVINE and GILCHRIST), 
i, 264. 

Methylaniline hydrochloride, Hofmann 
rearrangement of (Howarp and 
Derick), i, 277. 

Methylaniline, 2-cyano-4-nitro- (Bar- 
DET), i, 1292. 

1-Methyl]-2-anilinomethylgloxaline, 4- 
chloro-, and its picrate (Sonn, Horrs, 
and Srre), i, 877. 

4-Methyl-2-anilinomethylpyrrole-5- 
carboxylic acid, 3-bromo-, ethyl ester 
(Fiscurr and Screyer), i, 1232. 

4-Methyl-2-anilinomethylpyrrole-3:5- 
dicarboxylic acid, ethyl ester(FiscuEn 
and ScHEYER), i, 1232. 
Methylan uinone, 2-chloro- (Con- 
ANT and FIFsER), ii, 839. 
and Lipy), i, 194. 
2-Methylanthraquinone, derivatives of 
(EpER and i, 185. 

2-Methylanthraquinone, 1:5- and 1:8- 
dinitro- (EpER, WIDMER, and Boir- 
LER), i, 528, 

$-Methylanthraquinone, 

hvdroxy-, and 

(EpER), i, 186. 
6:8-diamino-1-hydroxy- (EpER and 

WIDMER), i, 186. 
1:6:8-trihydroxy-. See Emodin. 

Methylanthraquinones, photochemical 
behaviour of (SCHAARSCHMIDT and 
Kasal), i, 1327. 

Methylanthraquinones, fluoro- (HAHN 

and Rerp), i, 965. 

hydroxy-, action of drugs containing, 
on fermentation (ORIENT), i, 
465, 

trihydroxy- (GRAVES and ADAMS), 
i, 298; (GARDNER and ADAMS), 
i, 299; (JAcopson and ADAMS), 
i, 752, 

ethanol (RopEWALD and ADAnMs), 

i, 341. 

propanol (RopEWALD and ADAMS), 
1, 341. 

2-Methyl-5-arsinophenylcarbamic acid, 
B-chloroethyl and  y-chloropropy! 
esters (RODEWALD and ADAMS), 
i, 341, 

Methylation (Lewis, Mason and Mor- 
GAN), i, 1030. 


8-amino-1- 
1:8-dthydroxy- 


er 
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1-Methylbarbituric acid, 5-bromo-5- 
nitro-, 5-chloro-5-nitro-, and 5-nitro-, 
and its salts (Bittz and SeEp.ars- 
CHECK), i, 429. 

4’-Methylbenzil-2-carboxylic acid 
(GABRIEL KorNFELD, and GRUNERT), 
i, 399. 

Methylbenziminazole-2-propylsulphonic 
acid (BACKER and i, 
1284. 

Methylbenzodioxans (ADAMs, SLOAN, 
and TAYLOr), i, 68. 

4-Methylbenzophenone, 3-cyano- (DE 
DresBacH and i, 1075. 

4’-Methylbenzophenones, dibromo-, 2:3’- 
dichloro-, 3’-chloro-2-bromo-, and 3/- 
chloro-2-cyano- (DE DigesBacH and 
BULLIARD), i, 1075. 

4’-Methylbenzophenone-2-carboxylic 
acid, 3’-cyano-, and its methyl ester 
(pE and BUuULLIARD), i, 
1074. 

4’-Methylbenzophenone-2:3’-dicarb- 
oxylic acid, and its dimethyl ester 
and BULLIARD), i, 
1074. 

3-Methylbenzo-(5:6)-9:10:11:12-tetra- 
hydro-4-carboline, and its methio- 
(G. M. and R. Rosrnson), 
i, 666. 

1-Methylbenzoxazole, 4-bromo-, 5:6-di- 
bromo-, 4-chloro-, and 4-chloro-6- 
bromo- (KorczyNskKI and OBARSK1), 
i, 315. 

2-Methylbenzoxazole, 6-amino-, acetyl 
derivative (FrRomM and EBERT), i, 
1059. 

Methylbenzoyl-o-benzoic acids, fluoro-, 
and their esters (HAHN and ReErp), i, 
965. 

p-Methylbenzoylformhydroxamic acid, 
and its oximes and their salts (GaAs- 
TALDI!), i, 1209. 

1-Methy1-3-benzoyloxymethylenecyc/o- 
hexan-2-one AUWERS, BuscH- 
MANN, and HEIDENREICH), i, 325. 

Methylbenzthiazoles, 1-thiol-, salts and 
derivatives of (SEBRELL and Boorp), 
i, 90. 

Methylbenzthiazole-1-carboxylic acids, 
and their derivatives (REISSERT and 
BriGGEMANN), i, 846, 

p-Methylbenzylcinnamylmethylamine 
(v. BRAUn and ENGEL), i, 634. 

p-Methylbenzyl-p-ethylbenzylmethy1- 
— (v. Braun and ENGEL), i, 
534. 
p-Methylbenzylmethylamine, and its 
= (v. Braun and ENGEL), i, 
4, 
p-Methylbenzylmethylbutenylamine 
(v. BRAUN and ENGEL), i, 634. 


ii, 1205 


p-Methylbenzyl-p-phenylbenzylmethyl- 
amine (v. BRAUN and ENGEL), i, 
634. 

p-Methylbenzyltrimethylammonium 
bromide (v. Braun and ENGEL), i, 
633. 

4-Methyl-2-bromomethylpyrrole-3:5-di- 
carboxylic acid, ethyl ester (FISCHER 
and SCHEYER), i, 80. 

a-Methylbutaldol (INGoLD), i, 369. 

1-Methylcyclobutane-l-carboxylic acid, 
2-nitro-, and its salts and derivatives 
(PorTER and Noygs), i, 46. 

8-Methylbutane-aad-tricarboxylic acid, 
ethyl ester (STAUDINGER and Rv- 
zICcKA), i, 528. 

Methylbutenylacetoacetic acid, ethy! 
ester (v. Braun and GossEL), i, 
482. 

4-Methyl-1-n-butylcoumaranone (Vv. 
AUWERS and WEGENER), 
586. 

8-Methyl-Ag-butylene, absorption spec- 
tra of (LUrHy), ii, 80. 

See 
55-Trimethy] pentinen-y-ol. 

2-Methyl-1-isubutylglyoxaline, and 4- 
chloro-, and their picrates (SARASIN 
and WEGMANN), i, 1115. 

diol (Locquin and WovsENG), i, 
822. 

Methyl-tevt.-butylvinylearbinol, and its 
derivatives (WOUSENG), i, 823. 

a-Methylbutyranilide, a-hydroxy-, and 
its acetyl derivative (PASSERINI), i, 
1180. 

Methyleacotheline, action of halogens 
on (Leucus and Tavs), i, 
983. 

Methyleamphane, bromo- (RurE and 

Brin), i, 753. 
hydroxy-. See Camphanylcarbinol. 
6-Methyleamphor, azine and hydrazone 
of (NAMETKIN and Brossov), i, 
1176. 

N-Methylearbazole, 3-amino- and 3- 
nitro- (LINDEMANN), i, 550. 

$-Methyl-2-carbethoxyindene-1- 
gloxylic acid, ethylester( WISLICENUS 
and i, 394. 

a-(4-Methyl-5-carbethoxy-2-pyrryl- 
methyl)a-phenylhydrazine, 3-bromo- 
(FiscHER and ScHEYER), i, 
1232, 

5-Methyl-5-isocarboline, and its metho- 
sulphate (Rosrnson and THORNLEY), 
i, 1349. 

p’-Methylchalkones. See p-Tolylstyryl 
ketones. 

O-Methylchelidonine (GaADAMER and 
DIETERLE), i, 1229. 
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2-Methy1-3-p-chlorobenzeneazoindole 
(PIERONI), i, 774. 

Methyl y-chloro-a-ethyl-n-propyl ether 
(DuULIBRE), i, 826. 

Methylchloromalonamide (Dox 
Houston), i, 716. 

1-Methyl-2-chloromethylglyoxaline, 
4-chloro-, hydrochloride and picrate 
Hotes, and i, 
877 

2-Methylchromone, 6-chloro- (WiTTIG), 
i, 412. 

Methylchrysoidine. See 4-Benzeneazo- 
1:3-diamino-6-methylbenzene. 

a-Methyleinnamic acid, fate of, in the 
body (Kay Raper), i, 
585. 

a-Methyleinnamic acid, §-hydroxy-, 
ethyl ester, ethyl carbonate (HALLER 
and BAUER), i, 831. 

N-Methyleolchicol methyl ether, salts 
and derivatives of (WINDAUs), i, 
1090. 

Methylcoumaric acid, 5-bromo- (BIIL- 
MANN and RIiMBERT), i, 35. 

8-Methylcoumaric acid, 5-chloro- (WiT- 
TIG), i, 412. 

4-Methylcoumaric acid, 5-nitro-, and 
its silver salt and esters (Dry and 
Row), i, 540. 

Methylcrotonyleyanamide (v. 
and ENGEL), i, 634. 

1-Methyl-2- -B-cyano~y-carboxy-n-amyl- 
glyoxaline, 4-chloro-, hydrochloride 
(Sonn, Hores, and S1x6), i, 877. 

1-Methy1-2- eyanomethylglyoxaline, 4. 
chloro-, and its picrate (Sonn, HoTEs, 
and i, 877. 

Methyleyclene (NAMETKIN and Bris- 
sov), i, 1176. 

9-Methyldecahydrocarbazole, and its 
picrate (PERKIN and PLANT), i, 
1105. 

y-Methyl-Ay-decenoic acid, and its de- 
tivatives (STAUDINGER and Ruzicka), 
i, 522. 

-Methyldecoic acid, and its derivatives 
(SrauDINGER ani  RvzicKA), i, 
522. 

y-Methyldecoic acid, 5-amino-, and 5- 
hydroxy- (STAUDINGER and RvZIcKA), 
i, 522. 

a-(4-Methyl-3:5-dicarbethoxy-2-pyrryl- 
methyl)a-phenylhydrazine (FIscHER 
and ScHEYER), i, 1232. 

3-Methyl-8-diethylaminoamyl »-amino- 
and p-nitro-benzoates (CHEMISCHE 
Fasrik i, 838. 

1-Methyl-3: 6-diethylbenzene (MAILHE), 
i, 630. 

5- -Methyl- -2:2-diethylcoumaranone (Vv. 
AUWERS and MEISSNER), i, 1219. 


aud 
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N-Methyl-N’N’-diethylthiocarbamide 
(LEcHER and Hevck), i, 1052. 
1-Methyl-3:7-diethyluric acid (Bi11z 
aud SEDLATSCHER), i, 431. 
9-Methyl-5:10-dihydroacridine, 6- 
amino- (CLEMO, PERKIN, and Rosiy- 
son), i, 1841. 
a-Methyldihydrocotarnine methiodide 
(SPATH and GANGL), i, 69. 
carboxylic acid, ethyl ester (ING and 
PERKIN), i, 1163. 
1-Methyl-1:2-dihydroquinaldine, 
its salts (RATH), i, 556. 
1-Methyldihy droquinoleny] 2- 
2’-imine methiodide (HAMER), i, 
994, 


1 Methyl 


and 


(HELLER), 


oxaline, 4-chloro-, hydrochloride 
Hotes, and _ Sie), i, 
4’-Methyldi disulphide, 2:5-di- 
MILES and GIBSON), i, 
275 
Methyldipropylammonium hydroxide 


sulphonic anhydride (D&LEPINE and 
Dermars), i, 622. 
Methy1-8-ditsopropylidenelevulose 
(OHLE and i, 1169. 
4-Methyl-2:2’-diquinolylamine, and its 
derivatives (DIEPOLDER, DACHLAUER, 
DEUERLEIN, and WOLFEL), i, 996. 
Methyldiveratrocopyrine, hydroxy- 


(Lawson, PERKIN, and Rosrnson), 
i, 564. 
Methyldiveratroharmyrine (Lawson, 


PERKIN, and Rosinson), i, 564. 

9-Methyldodecahydrocarbazole, and its 
picrate (PERKIN and PLANT), i, 
1105. 

Methyleneacetone, hydroxy-, synthesis 
of pyridine-ketones from (BENARY 
and PsILuk), i, 872. 

Methyleneacetophenone, hydroxy-, syn- 
thesis of pyridine-ketones from (BEN- 
ARY and PSILLE), i, 872. 

Methyleneaminoacetonitriles (hydro- 
Sormamine cyanides), chemical be- 
haviour and derivatives of (RINEHART 
and JOHNSON), i, 625, 1052. 

Methylene-8-m-anisylethylamine 
(HELFER), i, 1341. 

Methylenebis-a-ketobutyrolactone, and 
its salts and derivatives (ASAHINA 
and TERADA), i, 367. 

Methylenebis-4 keto-2-methylpyrroline- 
8-nitrile (BENARY and Scuwocs#), 
i, 416. 

Methylene blue, reduction of by Pnewmo- 
coccus (AVERY and NEILL), i i, 1015. 


i 


INDEX OF SUBJECTS. 


Methylene-p-bromoaniline (INGOLD), i, 
323. 
a-Methylenebutyric acid. See a-Ethyl- 


acrylic acid. 

Methylenecamphane (RurE and Brin), 
i, 753. 

Methylenecamphor derivatives, rotation 
dispersion of (RUPE and CoURVOISIER), 
i, 192. 

Methylenecamphor, hydroxy-, action 
of ferric chloride on (RUPE and 
ScHARER), i, 193. 

Methylene-p-chloroaniline (INGOLD), i, 
323 


Methylenedibenzoyleneselenimide 
(LEssER and WEIss), i, 1005. 

Methylenediethyl ether peroxide 
(CLOVER), i, 364. 

Methylenedihydropyridines (Mumm and 
(HrnGsr), i, 83. 

Methylenedi-isatin, and its derivatives 
(REIssERT and HANDELER), i, 
845, 

2:4-dinitrophenyl ether (BRADY and 
TRUSZKOWSKI), i, 742. 

Methylenedioxydimethoxy-1-benzoyl- 
3:4-dihydroisoquinolines, and their 
derivatives (Buck, HaworrnH, and 
PERKIN), i, 1336. 

Methylenedioxydimethoxy-1-benzoyl- 
isoquinolines, and their derivatives 
(Buck, HawortH, and PERKIN), i, 
1336. 

3:4-Methylenedioxyphenylalanine- 
choline iodide. See 8-Dimethylamino- 
y-piperonylpropyl alcohol. 

2:4-Methylenedioxyphenylpyruvic acid, 
and its derivatives (SGDERQUIST), i, 
208. 

Methyleneglycine, barium salt (BExG- 

MANN, JACOBSOAN, and i, 


19. 
Methylenecyclohexanone, hydroxy-, 
action of phenylhydrazine on 
(v. AuwERs, BuUSCHMANN, and 
HEIDENREICH), i, 327. 
disemicarbazone from (v. AUWERS, 
BuscHMANN, and HEIDENREICB), 
i, 325. 
2-Methylene-1-methyl-1:2-dihydro- 
quinoline, reactions of (RosENHAUER 
and DANNHOFER), i, 1236. 
Methylene-1:2:4-oxadi-imine, deriv- 
atives of (INGOLD), i, 322. 
Methylenequinones (LINDEMANN and 
Forts), i, 181. 
Methylenetartaric acid, rotation of 
(AusTIN and CARPENTER), i, 1164. 
1-Methyl-2-ethoxymethylglyoxaline, 
(Sonn, Hores, and i, 
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1-Methyl-3-ethoxycyclopentan-4-one 


(STAUDINGER 
748. 
2-Methyl-4-ethylacetophenone, and its 
semicarbazone (MAILHE), i, 630. 
(MAILHE), i, 630. 
1-Methy1-3-ethylbenzene-6-azo-8- 
amino-a-naphthol-3:5-disulphonic 
acid (MAILHE), i, 576. 
1-Methyl1-3-ethylbenzene-6-azodi- 
methylaniline (MAILHE), i, 576. 
naphthol (MAILHB), i, 576. 
1-Methyl-3-ethylbenzene-6-azo-B- 
— acids (MAILHE), 
i, 576. 
1-Methyl-3-ethylbenzene-6-az0-B- 
acids (MAILHE), i, 
1-Methyl-3-ethylbenzene-6-azo-a- and 
(MAILHE), i, 
2-Methyl-4-ethylbenzophenone 
(MAILHB), i, 630. 
1-Methyl-3-ethyl-6-n- and -iso-butyl- 
benzenes i, 630. 
Methylethyl-tert.-butylearbinol, and its 
allophanate (WouSENG), i, 823. 
2-Methy1-4-ethyldiphenylmethane 
(MaILHR), i, 630. 
2-Methyl-1-ethylglyoxaline, chloro-, and 
nitrochloro-, and their derivatives 
(SARASIN and WEGMANN), i, 


and Ruzicka), i, 


1115. 
phenylsemicarbazone (MAzovurRE- 


VITcH), i, 970. 
2-Methy1-4-ethyl-4’-hydroxyazobenzene 
(MaAILHE), i, 576. 

Methyl ethyl ketone, purification of, 
by sodium iodide (LocaTE), i, 
1166. 

condensation of, with bromoform, 
chloroform, and iodoform (EKELEY 
and KLEMMEB), i, 711. 
Methylethylmaleic anhydride, action of 
boiling potassium hydroxide on (KUs- 
TER), i, 948. 
Methylethylmaleinimide (KUtster), i, 


4-one (STAUDINGER and RUZICKA), i, 
748. 

2-Methyl-4-ethylphenylisobutyl ketone 
(MAILHE), i, 630. 

2-Methyl-4-ethylphenyl ethyl ketone 
(MAILHB), i, 630. 

2-Methyl-4-ethylphenyl propyl ketones 
(MAILHE), i, 630. 

Methylethylpiperidinomethane, and its 


salts (BRUYLANTs), i, 984. 
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1-Methyl-3-ethy1-6-propylbenzene 
(MAILHE), i, 630. 
Methylethyl‘sopropylmethane. 
Dimethy]pentane. 
4-Methyl-2-ethylpyridine, and its salts 
(TscHITSCHIBABIN), i, 313. 
7-Methyl-2-ethyltetrahydroindazole, 
and its salts (v. AUWERS, BuscH- 
MANN, and HEIDENREICH), i, 
328. 
2-Methyl-1’-ethylthiocyanine 
(MILs and OpamMs), i, 1287. 
9-Methylfluorone, 6-hydroxy- (WENZKE 
and NIEUWLAND), i, 283. 
8-Methylfuran (ASAHINA, Mura- 
YAMA, SHIBATA, KARIYONE, 
Kuwapa, and TANAKA), 


1, O77. 

Methylfarfuraldehyde, 

DENDORP), i, 976 
and its derivatives, from cellulose 
(Heusrr and  Scuorr), i, 
198. 
5-Methylglucoheptonolactone (LEVENE 
and MEYER), i, 944. 

Methyl-d-glucosedibenzylmercaptal 
(Pacsv), i, 713. 

Methylglucoside, oxidation of (SMoLEX- 

SKI), i, 10. 
oleate (InvINE and GILCHRIST), i, 
264. 

B-Methylglucoside, preparation of 
(ScHLUBACH and MAvreER), i, 
1286. 

enzymic hydrolysis of (v. EULER and 
JOSEPHSON), 1, 1266. 
y-Methylglucoside, tetra-acetyl deriv- 
ative (BERGMANN and Kann), i, 
1042. 

Methylglucosidotrimethylammonium 
(KARRER, WIDMER, and STAvs), 
i, 714. 

B-Methylglutaconic acid, a8-dibromo- 
(INGoLD, OLIVER, and THORPE), i, 
1283. 

a(or ‘y)-Methylglutaric acid, 
bromo- (INeOLD, OLIVER, 
THORPE), i, 1282. 

y-Methylglycuronic acid (LEVENE and 
MEYER), i, 944. 

Methylglycuronide, of 
(SMOLENsK!), i, 10. 

1-Methylglyoxaline, amino-, chloro- 
nitro- and nitrocyano-derivatives 
(SaARASIN and WEGMANN), i, 
1114. 

bromo-, bromonitro-, chloro-, chloro- 
nitro-, and nitro-derivatives, and 
their salts and derivatives (BALABAN 
and PyMany), i, 1111. 

dibromo- (Sonn, Hores, and SrEe), 


See By- 


iodides 


hydroxy- (Mip- 


aB-di- 
and 


preparation 


i, 878, 


SUBJECTS. 


1-Methylglyoxaline, nitro-derivatives, 
and their salts (HAZELDINE, 
PyMAN, and WINCHESTER), i, 
1113. 
1-Methylglyoxalinecarboxylic acids, 
4-amino- and 4-nitro-, their 
amides (SARASIN and WEGMANN), i, 
1115. 
acid, and its barium salt (Forsytu, 
Moore, and Pyman), i, 669. 
2-Methylglyoxaline-4-sulphonic acid, 
and its salts (ForsyTH, Moors, and 
Pymay), i, 669. 
carboxylic acid, S-cyano-a-4-chloro-, 
ethyl hydrogen ester (Sonn, Horrs, 
and Srse), i, 877. 
1-Methylglyoxalinylpropionic acid, «- 
amino-8-4-chloro-5-bromo-, ammon- 
ium salt and picrate (Sonn, Horss, 
and S1xe¢), i, 878. 
-Methylheptan-8-ol-5-one 
and KOHLER), i, 6. 
-Methylheptan-y-ol-e-one, and 
oxime (FRANKE and K6HLER), i, 6. 
-Methyl-4A¢-heptenol (v. Braun and 
GossEL), i, 483. 
e-Methyl-Af-hepten-5-0l 
Wustrow), i, 860. 
Methylheptenone dimethylacetal (HEL- 
FERICH and HavsEn), i, 711. 
(Vv. BRAUN 
and GossBL), i, 482. 
9-Methylhexahydrocarbazole, and _ its 
picrate (PERKIN and Pant), i, 
1105. 
1-Methylcyclohexane-1:2-diols, configur- 
ation of (BOESEKEN), i, 162. 
1-Methylcyclohexane-3:4-dione, dioxime 
of, and its derivatives (WALLACH and 
WEISSENBORN), i, 864. 
a-Methylhexan-A-ol (Livy), i, 284. 
1-Methylcyclohexan-3-ol, 4-chloro- (Gon- 
cHOoT and BEDos), i, 635. 
trifluoro-, and its derivatives 
(Swarts), i, 281. 
2-Methylcyclohexanol, esterification of 
(Cavaulit), i, 280. 
-Methylhexan-7-0l-8-one, and its semi- 
carbazone (Locquin and 
i, 822. 
1-Methyleyclohexan-2-one, phytochemi- 
cal reduction of (AKAMATSU), i, 
126. 

Methylcyclohexan-3-one, ¢rifluoro-, and 
its semicarbazone (SwARTs), i, 281. 
Methyl-Af-hexene, and its iodohydrin 
(Livy), i, 284. 
a-Methyl-Af-hexenoic acid, and its 
derivatives (v. AUWERS and Hryvna), 

i, 9. 


(FRANKE 


its 


and 


-Methyl-Af-hexenoic acid (v. AUWERS 
and Hrywna), i, 9. 

y-Methyl-Ay-hexenoic acid, 8-hydroxy-, 
ethyl ester (Vv. AUWERS and Heywna), 


2-hydr- 
oxy-, derivatives of (WALLACH and 
WEISSENBORN), i, 864. 

3-Methyl-A?-cyclohexenone phenylsemi- 
carbazone (MAZOUREVITCR), i, 970. 

-Methyl-Aa-hexinen-y-ol, and its allo- 
phanate (Locquin and WovsENe), i, 

§-Methylhexoic acid, a-amino- (ScH- 
MIDT), i, 721. 

Methyleyclohexylamine (Rupe), ii, 
649. 

1-Methyl-5-n-hexylbarbituric acid 
(Dox), i, 1037. 

2-hydroxy- 
(HELFER), i, 1309, 

3-Methylcyclohexylearbylamine (RuPE), 
i, 649. 

Methyl »-hexyl ketone semioxamazone 
(WILSON aud PICKERING), i, 716. 
p-Methylcyclohexylphenol (ScHRAUTH 

and QUASEBARTH), i, 724. 
Methylisohexylvinylcarbinol (Wov- 
SENG), i, 824. 
8-Methylhydratropic acid, and its de- 
rivatives (RUPE and W1EDERKEBR), i, 
1067. 
4-Methylhydrindene, and its sulplonic 
acid, and their derivatives (KoUBER), 
i, 954. 
Methylhydrocaoutchouc (STAUDINGER), 
i, 975. 
Methyl-5-dihydroxybutyl ketone, 
resinification of (HIBBERT and Timm), 
i, 16, 
Methyltctrahydroxydibenzoharmyrine 
hydriodide (Lawson, PERKIN, and 
Rosrnson), i, 564. 
Methylhydroxymethylenecyclohexan- 
one, derivatives of (Vv. AUWERS, 
BuscHMANN, and HEIDENREICH), i, 
326, 328. 
1-Methyl-2-hydroxymethylglyoxaline, 
and 4-chloro-, salts of (Sunn, HoreEs, 
and i, 877. 
3-Methyl-6-hydroxymethylpiperazine 
hydrochlorides (ABDERHALDEN and 
Scuwap), i, 1361. 
Methylindanylamine (Courror and 
DoNDELINGER), i, 279. 
2-Methylindazole-3-carboxylic acid 
(NEBER and KEPPLER), i, 762. 
Methylindene, benzylidene derivative 
(Kouprr), i, 954. 
1-Methylindene-3-carboxylic acid, esters 
of (WisLIcENUs, HENTRICH, and 
MANTHE), i, 394. 
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2-Methylindole, 3-cyano- (Masima, 
SHIGEMATSU, RoKKAKU, and 
MrivaGawa), i, 1235. 
acetyl derivative (FISCHER and 
Pissor), i, 87. 
2-Methylindole-3-acetic acid, ethyl 
ester, imine of (FISCHER and PisBor), 


i, 67. 
2-Methylindole-3-aldehyde (FISCHER 
and Pispor), i, 87; (FISCHER), i, 
420. 
2-Methyl-3-indoleglyoxylic acid, and 
its derivatives (GiuvA), i, 1107. 
1-Methylisatin, 1-hydroxy, and _ its 
derivatives (REISSERT and HAN- 
DELER), i, 845. 
5-iodo- (BoRSCHE, WEUSSMANN, and 
FRITZSCHE), i, 1342. 
Methylisatin-8-phenylhydroxylamine 
(RupE and Sréckuiy), i, 764. 
Methylketen, formation of (Hvurp), 
i, 140. 
Methyl-lignin and WHIT- 
TAKER), i, 375. 
Methylmalonamide, bromo- (STEVENS 
aud Warp), i, 938. 
Methylmalonodimethylamide, and a- 
bromo- (WEsT), i, 489. 
Methylmaltoside, hepta-acetyl deriv- 
ative (FiscHErR and i, 
499, 
Methylmangostin, and its acetyl deriv- 
ative (DEKKER), i, 1332. 
Methylisomannide and GIL- 
CHRIST), i, 258. 
Methylmannitan, and its dioleate (IR- 
VINE and GILcHRIsT), i, 258. 
Methylmannose diisopropylidene ether 
(LEVENE and MryEr), i, 616. 
p-Methylmannoside (Inv1NE and Burt) 
i, 944. 
Methylmeconine, w-nitro- (RODIONOV 
and KAGAN), i, 1196. 
p-Methylmercaptobenzoic acid (ScHON- 
BERG, ABELSDORFF, KIRCHRATH, 
MaAtcHow, and i, 
621. 
p-Methylmercaptobenzophenone, and 
its phenylhydrazone (ScHONBERG, 
ABELSDORFF, KIRCHRATH, MALCHOW, 
and RosENBACH), i, 520. 
1-Methyl-2-methylaminomethylglyoxal- 
ine, 4-chloro- (Sonn, Hores, and 
Sree), i, 877. 
N-Methylmethylenedihydropyridines, 
and their derivatives (SCHNEIDER, 
GAERTNER and JORDAN), i, 552. 
N-Methyl-a-methylenedihydroquinol- 
ine, and its derivatives (SCHNEIDER, 
GAERTNER, and JuRDAN), i, 552. 
Methyl methylglucoside (InvinE and 
GILCHRIST), i, 264. 
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1-Methylnaphthalene, 4-thiol- (Eins 
and Oaxist), i, 719. 
2-Methylnaphthalene, 1-nitro-, con- 


densation of, with ethyl oxalate 
(WISLICENUS, THOMA, and Mun- 
DINGER), i, 391. 

i, 719. 

1-Methylnaphthalene-4-sulphinic acid, 
and its salts (ELBs and Curis‘), 
i, 719. 

1-Methylnaphthalene-4-sulphonic acid, 
and its salts and derivatives (ELBS 
and CurRist), i, 719. 

2-Methylnaphthiminazole 
(FISCHER, 
i, 561. 

1-Methyl-8-naphthol, 6-bromo- (FRIES 
and ENGEL), i, 1187. 

Methylnonane-ad-dicarboxylic acids, 
y-hydroxy-, derivatives of (Srau- 
DINGER and Ruzicka), i, 522. 

3-Methylnonan-3-ol-5-one, and its oxime 
(FRANKE and KOHLER), i, 6. 

acid, ethyl] esters (STAUDINGER and 
Ruzicka), i, 522. 

acid, and its chloride (STAUDINGER, 
— Ruzicka, and 
i, 731. 

acid, and its 
ethyl ester (v. BRAUN aud GossEL), 
i, 483. 

9-Methyloctahydrocarbazole, and its 
— and methiodide (PERKIN and 

LANT), i, 1105. 

2- and 3-Methyloctahydroindoles, and 
their derivatives (v. Braun, BAYER, 
BLESSING, and LEMKk), i, 546. 

8-Methyl-Ac-octenoic acid, and 8-hydr- 
oxy-, and their ethyl esters (v. 
BRAUN and GosszEL), i, 483. 

-Methyl-As-octenol (v. Braun and 
GossEL), i, 483. 

Methylolearbamide, effect of, on plant 
growth (BLANCK and GIESECKE), i, 
478. 

Methyl orange (helianthin), dielectric 

constant of (THIEL and DassLER), 
ii, 388. 
dual ions in (BLin), ii, 658. 

N-Methyloxindole-3-aldehyde, deriv- 
atives of (FISCHER and SMEYKAL), i, 
202. 

3-one, and its derivatives (STAUDINGER 
and RuzicKA), i, 523. 

y-Methylpentane, refractive index of 
(VAN RIssEGHEM), i, 821. 

8-Methylpentane-85-diol ethylidene 
ether and HispeErt), i, 133. 


picrate 
SEUFERT, and Hover), 
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5-Methylpentan-a-ol, 8-amino-, hydro- 
chloride (ABDERHALDEN and ScHWapB), 
i, 1345. 
and its 
derivatives (STAUDINGER and Rv- 
ZICKA), i, 748, 750. 
1-Methylcyclopentan-3-0l-4-one-2-carb- 
oxylic acid, ethy! ester, aud its acetate 
and kKvuzicKA), i, 
47. 
B-Methyl-Ay-pentane-aace-tetracarb- | 
oxylic acid, ethy! and methyl esters 
(STAUDINGER and Ruzicka), i, 750. 
1-Methy1-A?-cyclopenten-3-0l-4-one, and 
its derivatives (STAUDINGER and Rv- 
ZICKA), i, 748, 750. 
2-carboxylic acid, ethyl ester (Stav- 
DINGER and Ruzicka), i, 747. 
2-carboxylic acid, ethyl ester, O-allyl 
ether (STAUDINGER and RuzicKa), i, 
749. 
1-Methyl-A?-cyclopenten-4-one, and its 
derivatives (STAUDINGER and Rv- 
ZICKA), i, 747. 
Methylpentosans, determination of, in 
cereals (TESTONI), ii, 790. 
9-Methylphenanthrene (WinpDAUs and 
ScHIFLE), i, 74; (WINDAUs), i, 1090. 
Methyl-d-pimarin(Ruzickaand Batas), 
i, 1311. 
Methylpiperazine dihydrochloride (As- 
DERHALDEN and SrIx), i, 437. 
2-Methylpiperazine, dichloroacetyl de- 
rivative (ABDERHALDEN and 
Scuwaps), i, 1845. 
1-Methylpiperidine-3-carboxylic acid, 
4-hydroxy-, ethyl ester (McELvar), 
i, 985. 
1-Methy1-4-piperidone-3-carboxylic 
acid, ethyl! ester, and its hydrochloride 
(McE i, 985. 
Methyleyclopropanedicarboxylic 
(STAUDINGER, MUNTWYLER, 
ZICKA, and SeErsr), i, 730. 
3-Methylcyclopropane-1:3-dicarboxylo- 
lactonic acid, 2-bromo-3-hydroxy-,and 
its derivatives (Frist), i, 512. 
3-Methyleyclopropene-1:2-dicarboxylic 
acids, and their derivatives (FrIs7), 
i, 511. 
4-01-8-one, and its derivatives (STAU- 
DINGER and Ruzicka), i, 749. 
2-Methyl-n- and -iso-propenylcyclopro- 
UNTWYLER, Ruzicka, and SEIB‘), 
i, 730. 
y-Methylpropionylacetone, and its 
copper salt (MorcaN and Drew), 
i, 494. 


acid 
Rv- 


| 
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5-carboxylic acid, ethyl ester (FIscHER 
and WEIss), i, 543. 
5-Methy1-5-isopropylbarbituric acid 
(HorFMAann, La RocuE & Co.), i, 
211. 
Methylisopropylbenzaldehydes. 
Cymylaldehy:les. 
(Vv. 
AUWERS and WEGENER), i, 536. 


See 


Methylpropylethinenylcarbinol. See 
y- 
2-Methyl-1-propylglyoxaline, and 


4-chloro-, and their picrates (SARASIN 
and WEGMANN), i, 1115. 
3-Methyl-5-isopropyl-A® *-cyclohexen- 


one, pharmacological action .of 
(AMAKAwaA), i, 591. 
phenylsemicarhazone (MAZOURE- 


VITCH), i, 970. 
Methylisopropylindazolium iodides (v. 
AUWERsS and ALLARD’), i, 992. 
1-Methyl-2-propylcyc/opentan-3-one, 
and its semicarbazone (STAUDINGER 
and Ruzicka), i, 749. 
1-Methyl-3-propylcyclopentan-4-one, 
and its derivatives (STAUDINGER and 
RuzicKA), i, 750. 
2-carboxylic acid, ethyl ester, and 
its semicarbazone (STAUDINGER and 
RuztcKA), i, 749. 
3(4)-01-4(3)-one (STAUDINGER and 
Ruzicka), i, 749. 
Methylpulegone, and its semicarbazone 
(HALLER and RamArt), i, 1986. 
3-Methyl-5-pyrazolone-4-carbithionic 
acid, ethyl ester (BENARY and 
ScuMipT), i, 558. 
6-Methylpyrazolone-a-naphthol-2-diazo- 
8-naphthylamine-3-sulphonic acid 
(BaTTEGAY and WOLFF), i, 100. 
6-Methylpyrazolone-a-naphthol-2-diazo- 
m-xylidine-3-sulphonic acid (BATrE- 
GAY and Wo LFF), i, 100, 
2-Methylpyridine, 6-amino- 
SCHIBABIN), i, 204. 
4:5-dihy droxy- (YABuTA), i, 538, 
4-Methylpyridine, 2-amino-, 2-chloro-, 
2-hydroxy-, and nitroamino-, and 
erivatives (SEIDE), 
67. 
2-Methylpyridine-5-carboxylic 
nitrate of, and its copper 


(Tscuit- 


acid, 
salt 


(BENARY and PSILLE), i, 873. 
2-Methylpyridine-3:4:6-tricarboxylic 
acid, and its potassium salt and 
derivative (LAWSON, PERKIN, and 
Rosinson), i, 563. 
2-Methyl-y-pyrone, 5-hydroxy-. 
alloMaltol. 


See 
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5-Methylpyrrole-4-carboxylic acid, 
2-hydroxy-, derivatives of (FISCHER 
and M@.ueEr), i, 319, 320. 

2-Methylpyrrole-3-nitrile, 4-hydroxy- 
(BENARY and ScHwocg), i, 416. 

3-Methylpyrrylpyridine, amino-, bromo- 
amino-, chloro- and hydroxy-deriv- 
atives, and their salts and derivatives 
(TSCHITSCHIBABIN and KIRSSANOV), 
i, 978. 

Methylpyruvonitrile, oxime, p-chloro- 
phenyl- and p-tolyl-hydrazones of 
(WALKER), i, 1119. 

4-Methylquinazoline (BoGERT 
NABENHAUER), i, 1238. 

4-Methylquinazoline-2-carboxylamide 
(BocERT and NABENHAUER), i, 
994. 
2-Methylquinazoline-4-carboxylic acid 
(BocERT and NABENHAUER), i, 993. 
2-Methylquinazolinephthalone (BoGErr 
and NABENHAUER), i, 1238. 
2-Methylquinoline, 3-amino-, and 6:8- 
dibromo- (LAWSON, PERKIN, and 
Rosinson), i, 562. 
2-bromo-, methobromide (RosEN- 
HAUER, SCHMIDT, and SCHLEIFEN- 
BAUM), i, 768. 
6-iodo-, and its picrate and its 
4-carboxylic acid (BorscHE, 
WEUSSMANN, and FRITZsCcHE), i, 
1342. 
2-Methylquinoline-4-carboxylic acid, 
3-amino- and its acetyl deriv- 
ative, and 3-hydroxy- (BERLIN- 
Gozzt_ and MARZELLA), i, 
314. 
and 6:8-dibromo-( LAWSON, PERKIN, 
and Rosinson), i, 562. 
2-Methylquinoline-3:4-dicarboxylic 
acid, anhydride and imide of (Law- 
SON, PERKIN, and Rosrnson), i, 
562. 

8-Methylquinolinium ¢etrachloroiodide 
(CHATTAWAY and Garton), i, 271. 

Methylsalicylic acid, 5-amino-, and 
5-chloro-, methyl esters (BAUER and 
BUHLER), i, 986. 

Methylselenoxanthone 
Weiss), i, 1004. 

a-Methylsorbie acid, derivatives of 
(v. AUweERs and HeEywna), i, 9. 

Methylstannonic acid, derivatives of 
(LAMBOURNE), i, 1291. 

p-Methylsulphonylbenzoyl-o-benzoic 
acid (HAHN and Rep), i, 966. 

2-Methylsulphonyl-6-carboxyphenyl- 
glyoxylic acid, and its barium salt 
and ethyl ester (v. Braun), i, 51. 

8- and 4-Methylsulphonylphthalic 
acids, and their derivatives 
Bravn), i, 51. 


and 


(LEssER and 
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a-Methyltetra-allylglucoside (TomEcKO 
and ADAMs), i, 14. 

4-Methyl- -1-n-tetracaidecylcoumaranone 
(v. AUWERS and WEGENER), i, 
536. 

1- and 3-Methyltetrahydrocarbazoles 
(CHEMISCHE FABRIKEN VORM. 
WEILERTER MEER), i, 207. 

Methyltetrahydroharmine, cyano- (NI- 
SHIKAWA, PERKIN, and RosINson), 
i, 566. 

2-Methyltetrahydroindazole, and _ its 
picrate (v. AUWERS, BUSCHMANN, 
and HEIDENREICH). i, 828. 

7-Methyltetrahydroindazole, derivatives 
of (v. AuwERs, BUSCHMANN, and 
HEIDENREICH), i, 326. 

7-Methy1-4:5:6:7-tetrahydroindazyl- 
2-acetic acid, and its salts and ethyl 
ester (v. AUWERS, BUSCHMANN, and 

HEIDENREICH), i, 329. 
and $-Methyl-4:5:6:7-tetrahydro- 

indoles (v. BRAUN, BAYER, BLESSING, 

and LEMKE), i, 546. 

1-Methy]-1:2:3:4-tetrahydroquinoline 
d-m-bromocamphorsulphonate 
(MEISENHEIMER, ANGERMANN, FINN, 
and Viewse), i, 1300. 

and its 
salts and derivatives (v. Braun, 
BLEssING, and CAHN), i, 878. 

Methylthiohydantoin hydrobromide 
(ANpDREASCH), i, 1290. 

Methylthiolanthraquinone, 
(Hotr and Rep), i, 1310. 

2-Methylthiolbenzoic acid, 5-chloro-, 
and its methyl ester (Branp and 
GEORGE), i, 1064. 

p-Methylthiolbenzophenone, and 
oximes (BRAND and _ Vocr7), 
852. 

p-Methylthiolbenzoyl-o-benzoic acid 
(HAHN and Rein), i, 966. 

Methylthiolsemicarbazidothiocarbonic 
acid, methyl ester (ARNDT and 
BIELIcH), i, 23. 

Methylthiolsemicarbazidodithiocarb- 
onic acid, methyl ester (AkNDT and 
i, 23. 

5- and 6-Methylthiol-1:2:3:4-tetrahydro- 
naphthalenes (v. BRAUN), i, 50. 

2-Methylthioltriphenylcarbinol, 
chloro- (BRAND and GEORGE), 
1064, 

o-Methylthioltriphenylmethane, and its 
derivatives (BRAND and STALLMANN), 
i, 851. 

2-Methylthioltriphenylmethane, 
chloro- (BraND and 
1064. 

4-Methylthionaphthenquinone, 6-chloro- 


2. 


hydroxy- 


its 
i, 


i, 


5. 


i, 


(FrRIrDLANDER and SANDER), i, 662. 
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Methylthio-oxanilonitrile (REISSERT 
and BRUGGEMANN), i, 846. 
N-Methylthiourazole methyl ether 


(ARNDT and i, 23. 
Methyltolueneazo-2:4:6-trinitrodi- 
phenylamines (BERETTA), i, 335. 
Methyl o-tolyl ketoxime (PosNER and 
SCHREIBER), i, 963. 
2-Methyl-1:3:3-triethylindoleninium 
salts (K6nic and MULLER), 
420. 
1-Methyl-3:7:9-triethyluric acid (Bitrz 
and SEDLATSCHEK), i, 431. 
idine-3:5-dicarboxylic acid, cyano-, 
ester (MuMM and HInest), 


1-Methyl-2: 2:3-triphenylcyclobutan-1-ol 


i, 


(STAUDINGER and RduHEINER), i, 
295. 

Methylverbanol (WIENHAUS and 
ScuumM), i, 1087. 
9-Methylxanthene, 3:6-dihydroxy- 
(WENZKE and NIEUWLAND), i, 
283. 


Mica, effect of varieties of, on orient- 
ation of ammonium iodide crystals 
(GAUBERT), i ‘ii, 549. 

Mice, energetic metabolism in (GJAJA 
and MALES), i, 115. 

Micelles (McBAIN), ii, 27. 
composition of (WINTGEN and BILTz), 

ii, 156; (WINTGEN and LOWEN 
THAL), ii, 534. 
colloidal. See Colloidal micelles. 

simple (DENHAM), ii, 
103. 

Microbes (micro-organisms), oxidation 
of ammonia and nitrites by 
(GAwDA), i, 818. 

peptonisation of gelatin and of milk 
and SpiTzER), i, 
101 


utilisation of levulosans by (CoLiN 
and ESTIENNE), i i, 1014. 
action of, in soils (LOMANITz ; WAKs- 
MAN), i, 1271. 
Microcalorimeter. 
meter. 
Microsiphonew, production of carbamidle 
by (GUITrONNEAD), i, 807. 
Milk, nutritive properties of (MATTILL, 
CARMAN, and CLayTon), i, 1389. 
heated, action of spore-bearing 
bacilli in (Lisk), i, 1016. 
behaviour of calcium, chlorine, phos-' 
phorus, and potassium in (WHA), 
i, 458 
calcium and phosphorus in (Gy6rGy), 
i, 120 
copper in (Hess, Supp.ze, 
BELLIs), i, 121. 


See under Calori- 


and 


~ 
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Milk, action of heat on peroxydase 
of and TAYLOR), i, 
1379. 

action of chymosin on proteins of 
(ZAYKOwsKY), i, 806. 
action of enzymes of organisms on 
roteins of (PARFITT and SpPiTzER), 
i, 1015. 
value of proteins of, for reproduction 
(SuRE), i, 455. 
proteins of serum of (PIETTRE), i, 
348. 
value of protein-free, to the total 
proteins (SURE), i, 684. 
action of rennet and of heat on 
(WRIGHT), i, 590. 
trimyristin in (PIETTRE and Rok- 
LAND), i, 933. 
effect of copper on the destruction of 
vitamin-A in (HEss and WEIN- 
STOCK), i, 1017. 
reducing and oxidising reactions of 
(Haas and HILt), i, 349; (Haas 
and LEE), i, 908. 
cow’s and human, metabolism of 
mineral constituents of (WANG and 
Davis), i, 1257. 
human, precipitation of casein from 
(DEMuTH), i, 1134, 
cholesterol content of (Fox and 
GARDNER), i, 590. 
mineral content of (TELFER), i, 
1373. 

Milletia taiwaniana, constituents of 
(KARrYonE, ATSUMI, and SHIMADA), 
i, 251. 

Millon’s base, luminescence of the iodide 
of (PETRIKALN), ii, 713. 

Mimusops hexandra, oil from (PATEL), 
i, 1032. 

Mine air, radium emanation in (LUDE- 
WIG and LORENZER), ii, 296. 

Mine water. See under Water. 

— synthesis of (NiIGGLI), ii, 
680. 

Indian, radioactivity of (YAINIK and 
ii, 620. 
new (SCHWANTKEE), ii, 693. 

Mineral waters. See under Water. 

Miride, pigments of (PaLMER and 
i, 793. 

Mistletoe. See Viscum album. 

Modecca digitata, phytotoxin 
(GREEN and KAMERMAN), i, 678. 

(GREEN and KAMERMAN), i, 


from 


Molasses, raffinose content of (SAiL- 
LARD), ii, 632. 
Molecular association of liquids 
(WALKER), ii, 232. 
of liquids and compressed gases 
(WALKER), ii, 144. 
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odour in 


Molecular asymmetry, 
Braun and 


relation to (V. 
KAISER), i, 3. 
attraction and combination (Maass), 

ii, 653. 
in solution (KARPEN), ii, 301. 
dissociation in gases (GUYE), ii, 
465. 


refraction. See Refraction. 
solution volumes in ethyl alcohol 
(Burrows and Eastwoop), ii, 
453. 
stiucture and properties of chemical 
compounds (KNorR), ii, 34. 


surface energy. See Surface 
energy. 

transformations (MONTAGNE), i, 
1309. 

volume. See Volume, molecular. 


Molecules, structure of, from crystallo- 
graphy (ScHLEICHER), ii, 517. 
optical anisotropy of, in relation 
to structure (RAMAN), ii, 
512. 
atomic rings in (DECKER), i, 1. 
diameters of (OWEN), ii, 231. 
determination of diameter of, from 
surface tension (MOKROUSHIN), ii, 
820. 
molecular refraction of (FASANS and 
Goos), ii, 372. 
duration of, in upper quantum states 
(ToLMAN), ii, 362, 509. 
Molluscs, marine, analyses of liver of 
(ALBRECHT), i, 117. 
Molybdenite, photoelectric and thermo- 
electric properties of (CoBLENTZ), ii, 


716. 
Molybdenum, X-series spectrum of 
(TanaKA and Tsutsumi), ii, 


78. 
multiplet spectral lines of (CaTaLAN), 
ii, 135. 
secondary and tertiary rays from 
(CLARK, DUANE, and STIFLER), ii, 
368. 
emission of electrons by (Dusx- 
MAN, Rowek, and KIDNER), ii, 
809. 
thermal expansion of (HIDNERT and 
GeErRO), ii, 618. 
Molybdenum alloys (DREIBHOLZ), ii, 
233. 


with chronium (SIEDSCHLAG), ii, 
190. 
Molybdenum compounds, tervalent 


(RoseNHEIM and Lt), ii, 193; 
(WarDLAW, and 
VESTER), ii, 766. 

Molybdenum dichloride, and its deriv- 
atives (LINDNER, HALLER, and 
HELwIc¢), ii, 192. 


| 
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Molybdenum :— 

Molybdic acid, acidity of mixtures 
of malic acid and (DARMoIs and 
HOoNNELAITRE), ii, 618. 

separation of tungstic acid and 
(KopreEt), ii, 874. 

Heteropolymolybdates 

and ScHAPIRO), ii, 51. 
Molybdenum oxysulphate (WARDLAW, 
NIcHOLLs, and SYLVESTER), ii, 766. 

Molybdenum organic compounds :— 
thiocyanates, complex (SCAGLIARINI 
and TARTARINI), i, 312. 

Molybdic acid, compounds of pyro- 
catechol with (WEINLAND and 
HuTHMANN), i, 1306. 

Molybdenum determination :— 

determination of (Vr1LA), ii, 65; 
(Conepon and RouneEnr), ii, 277. 

Molybdic acid. See under Molyb- 
denum. 

Molybdovanadates (CANNERI), ii, 118. 

Momentum. conservation of, in exciting 
and ionising collisions (Joss and 

KULENKAMPF?), ii, 514. 

Monophosphatase of 

(Nocucni), i, 233 

Monosaccharides, a- and B- forms of 

— and JOSEPHSON), i, 

370. 

Monotropitin, identity of gaultherin and 

(BRIDEL), i, 659. 

Montanyl alcohol (GAscarDand DAmoy), 

i, 138 

Morphine, constitution of (FALTIS and 
SupPay), i, 1100. 

fate of, in the body (TAKAYANAG)}), i, 
1012. 

determination of, in body fluids and 
organs (TAKAYANAGI), li, 794. 

Morphine alkaloids, ultra-violet absorp- 

tion spectra of (STEINER), i, 1096. 

Moulds, preparation of organic acids by 
means of (FALCK and VAN BEYMA 
THOE KINGMA), i, 916 ; (FALCK and 
Kapur), i, 917. 

growth of, on amino-acids (TERROINE, 
TRAUTMANN, BouneET, and Jac- 
QuorT), i, 806. 

effect of soil reaction on growth of 
(JOHNSON), i, 126. 

utilisation of carbohydrates and pro- 
teins by (TERROINE, BoNNET, JAC- 
QuoT, and VINCENT), i, 804. 

transformation of gquinic acid by 
(BUTKEWITscH), i, 804. 

Mucor, pyruvic acid in cultures of 
(BERTHELOT and Pouisot), i, 917. 
Mullite (BowrEn, and Zizs), ii, 

416. 

Muscle, atrophy of (CHEN, Merr, and 
BRADLEY), i, 1879. 


(RosENHEIM 


takadiastase 
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Muscle, autolysis of (CHEN and Brap- 

LEY), i, 684. 

effect of ions on the function of 
(EMBDEN and LEHNARTZ ; EMBDEN, 
ABRAHAM, and LANGE), i, 903; 
(LANGE, EMBDEN, and HAYMANN), 
i, 1138. 

mechanism of action of (T1EGs), i, 
687. 

effect of insulin on the heat production 
in (AzUMA and HArRTREE), i, 344. 

relation of the pancreas to carbo- 
hydrate metabolism in (FosTer and 
Wooprow), i, 897. 

effect of phosphorus poisoning on 
creatine in (PALLADIN and Kupr- 
JAWZEWA), i, 910. 

creatine in, in tetany (PALLADIN and 
GRILICHES), i, 898. 

extracts, creatine and creatinine in 
(HAMMETT), i, 791. 

combustion of glycogen in contraction 
of (SLATER), i, 240. 

hydrogenases in (COLLETT), i, 462. 

formation of lactic acid in contraction 
of (MEYERHOF, HimMwicH and 
Matsuoka; Hitt, Lone, and 
i, 1128. 

effect of insulin on distribution of 
compounds in (Kay 
and Rosison), i, 1368. 

extraction and precipitation of pro- 
teins of (Howe), i, 1255. 

hydrolysis of proteins by a catalyst in 
(CLIFFoRD), i, 904. 

succinic acid in (MoyYLE), i, 791. 

effect of sucrose on permeability of 
i, 1012. 

cardiac and skeletal, effect of potas- 
sium on metabolism of (GRIFFITH), 
i, 1260. 

cat’s, carnosine in (HUNTER), i, 791. 

dried, uptake of oxygen by thiogly- 
collic acid and (MEYERHOF), i, 118. 

frog’s, creatine in (SCHLOSSMANN), i, 

heart. See Heart. 

human, extractives of (ENGELAND and 
BIFHLER), i, 1131. 

mammalian voluntary, acid-base 
balance in (ANDREWS, BEATTIE, 
and Mixroy), i, 1369. 

skeletal, extractives of (SMORODINCEV), | 
i, 456. 

striated, degradation of carbohydrates 
in (LAQUER and GRIEBEL), i, 1129. 

Muscular exercise, physiology of 

(Himwicn and Barr), i, 111. 

anaerobic processes in (HARTREE and 
HI1), i, 240. 

effect of, on respiration and lactic acid 
(Hit, Lone, and Lupron), i, 1362. 


INDEX OF SUBJECTS. 


Muscular work, effect of, on residual 
nitrogen of (AIRLLO), i, 1125. 

Mushrooms, accumulation of urea in 
(IvANOV), i, 353. 

Musk, artificial (BatTEGAY and Kap- 
PELER), i, 1177. 

Mustard, determination of allylthio- 
carhimide in (MoRVILLEz and MEESE- 
MAECKER), ii, 793. 

Mustard oils (allylihiocarbimides) 

(ROSENTHALER), i, 949. 
constituents of (DELAGE), i, 1151. 
aromatic, action of potassium cyanide 

on (REISSERT and BRUGGEMANN), i, 

i, 846. 
detection of, microchemically (P1ET- 

SCHMANN), ii, 793. 

Mutarotation (Ri1BER), ii, 806. 

Myositis ossificans, blood in cases of 
(SzENks), i, 1187. 

Myrcene, oxidation of (ENKLAAR), i, 

Mytilus edulis, extractives of (ACKER- 
MANN), i, 348. 

Myrtle, grey or ‘‘scrub.” 
housia myrtifolia. 


See Back- 


N, 


a-Naphthacoumaric acid, and 4-nitro-, 
and their silver salts (DEY and Row), 
i, 540. 

Naphthacridine, hydroxy-, and _ its 
hydrochloride (AKTIEN-GESELL- 

_ SCHAFT FUR ANILIN-FABRIKATION), 
i, 1111. 

Naphthadianthrone,  3:6’-dihydroxy-, 
and its diacetyl derivative (HALLER 
and PERKIN), i, 301. 

Naphthalene, absorption spectruin of the 

vapour of (HENRI and pE LAsz1), 
ii, 513. 
ultra-violet absorption spectrum of the 
vapour of (HENRI and DE 
ii, 367. 
vapour pressure of (MORTIMER and 
Murpny), ii, 17. 
disulphonation of (Fimrz-Davip and 
HASLER), i, 156. 
and its derivatives (VorosHcOVv), i, 
1242, 
hydrogenation of (CHEMISCHE 
FABRIK GRIESHEIM-ELEKTRON), 
i, St. 
analysis of (CaLcoTT, ENGLIsH, and 
Downline), ii, 208. 

Naphthalene, 2:6- and 2:7-diamino-, and 
2:6-dihydroxy-, and their derivatives 
(WinpAvs), i, 1302. 

2:3-dichloro-5-bromo-1:4-dihydroxy- 
(Fries and K6HLER), i, 525. 
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Naphthalene, 2:3:5-trichloro-1:4-di- 
hydroxy-, and 3-chloro-5-bromo- 
1:2-dihydroxy- (Fries, KOHLER, 
and i, 526. 

1-chloro-2:4-dinitro-, preparation of 
quinoneimide dyes by condensation 
of bases with (KEHRMANN and VAN 
BAERLE), i, 212. 

2-nitro-, reduction of (CUMMING and 
FERRIER), i, 774. 

4-a- and §-Naphthaleneazo-1:3-di- 
amino-6-methylbenzenes (CHARRIER, 
Beretta, NANI, ALBANI, DE 
Leonrsus, DrisaLpI, PAvEsI, and 
TAVAZZANI), i, 224. 

4-a- and 8-Naphthaleneazo-a-naphthyl- 
2:4-dinitrophenylamines (CHARRIER, 
Beretta, NANI, ALBANI, DE 
Leonrpus, DrIsaLDI, PAvVEsI, and 
TAVAZZANI), i, 225. 

4’-a- aud 8-Naphthaleneazo-4-nitro- 
2:3’-diamino-6’-methyldiphenyl- 
amines (CHARRIER, BerETTA, NANI, 
ALBANI, DE LEonIBUS, DRISALDI, 
PAvEsI, and TAVAZZANI), i, 
224. 

4’-a- and 8-Naphthaleneazo-2:4-dinitro- 
8’-amino-6’-methyldiphenylamines, 
and their derivatives (CHARRIER, 
BereTTaA, NANI, ALBANI, DE 
LEonisvs, DrisaLpI, PAvsEs!, and 
TAVAZZANI), i, 224. 

Naphthalene-3-carboxyanilide, 1-amino- 
2-hydroxy- (BATTEGAY, LANGJAHR, 
and RETTIG), i, 722. 

Naphthalene-l-carboxylic acid, 2:7-di- 
hydroxy- (PASSERINI), i, 1320. 

1:5- and 1:6-Naphthalenedisulphonic 
acids, derivatives of (Fierz-Davip 
and HASLER), i, 156. 

2:6- and 2:7-Naphthalenedisulphonic 
acids, determination of (HALLER and 
LyNnc#), ii, 356. 

2-Naphthalene-2’-indoleindigo, 4-am- 
ino-, acetyl derivative (FRIEDLANDER 
and SANDER), i, 664. 

Naphthalenesulphonic acids, analysis of 
(CaLcott, ENeLIsH, and DownIne), 
ii, 208. 

Naphthalenesulphonic acids, diamino-, 
benzoyl derivatives, carbamates of 
(FourRNEAU, TREFOUEL, and VALLEE), 
i, 504. 

8-8-Naphthalenesulphonylcarbostyril, 
and its ethers (TR6GER and MEIN- 
ECKE), i, 557. 

2-8-Naphthalenesulphonylnaphtha- 
pyrone (TROGER and GRUNTHAL), i, 
540. 

2-8-Naphthalenesulphonylquinoline 
(TrécER and MEINECKE), i, 
557. 


| 
| 
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3-8-Naphthalenesulphonylquinoline, 
and 2-amino-, and its salts, and 
2-chloro- (TR6GER and MEINECKE), 
i, 557. 

Naphthalene-1-thioglycol-2-carboxylic 
acid (‘TOBLER, STockER, MULLER, 
and BucHer), i, 1334. 

Naphthalene-1-thioglyoxylic 
(ToBLER, Stocker, MiULuEr, 
BUCHER), i, 1334. 

2-Naphthalene-2’-thionaphthen- 
indigo,” 4-amino-, acetyl derivative 
(FRIEDLANDER and SANDER), i, 664. 

Naphthalic anhydride, action of nitric 
acid on, and dinitro- (MIHAILESCU 
and STEOPOE), i, 43. 

aB-Naphthaphenazine, 6-chloro-5-hydr- 
oxy- (KEHRMANN and Burrat), i, 
213. 

7:12-Naphthaphenoxazine, 5-nitro- 
(KEHRMANN and VAN BAERLE),i, 212. 

88-Naphthaphenthiazine, 7-bromo- 
6:11-dihydroxy- (Fries, K6u er, and 
ScHtUrMANN), i, 526. 

7:12-Naphthaphenthiazine, 5-nitro- 
(KEHRMANN and VAN BAERLBE), i, 212. 
88-Naphthaphenthiazine-6:11-quinone, 
7-bromo-, and its derivatives (FRIEs, 
KOHLER, and ScHURMANN), i, 526. 
Naphthaquinone, derivatives of (So- 
ANONYME DES MATIzRES 
COLORANTES ET Provuits 
CHIMIQUES DE St. DENIS, WAHL, 
and Lantz), i, 1210. 
reduction potentials of (CoNANT 
and FIEsEk), ii, 839. 
1:2-Naphthaquinone, 3-chloro-5-bromo- 
(FrriEs, h6OuLER, and ScHURMANN), 
i, 526. 
3:4-imino- (KorczyNskI and NAmy- 
SLOVKI), i, 1354. 
1:4-Naphthaquinone, 5-bromo-, and 
2:3-dichloro-5-bromo- (Fries and 
KOHLER), i, 525. 
2-chloro-, anil of (FRIEDLANDER and 
SANDER), i, 663. 
5-chloro-, and 2:3:5-trichloro- (F rigs, 
K6HLER, and ScHURMANN), i, 526. 
3-chloro-2-amino-, 2-8-naphthyl de- 
rivative (Fries, K6HLER, and 
ScutrMAnn), i, 527. 

B-Naphthaquinone-3-carboxyanilide 
(BATTEGAY, LANGJAHR, and RETTIG), 
i, 722. 

8-Naphthaquinone-1-oxime-3-carboxy- 
anilide (BATTEGAY, LANGJAHR, and 
RETTIG), i, 722. 

1:4-Naphthaquinonoyl-3-acrylic acid, 

- B-2-hydroxy-, and its methyl ester 
and their salts (ScHott, DAHLL, 

HANSGIRG, HASENCLEVER, and 

FLEISCHMANN), i, 178. 


acid 
and 
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1:8-Naphthasultam-2-aldehyde, and its 
sodium salt (Kénie and Wacnenr), 
i, 997. 

‘* 2-Naphthasultam-2’-[5’:'7’-dibromo- 
” (KONIG and WAGNER), 
i, 997. 

a-Naphthathiazole-l-carboxylic acid, 
and its amide (REISsERT and Brtccr- 
MANN), i, 847. 

a8-Naphthatriazoles (CHARRIER and 
GALLOTTI), i, 332. 

1:2-Naphthatriazole-p-benzeneazo-A- 
naphthylamine (CHARRIER, Bonom!, 
and i, 335. 

a8-Naphthatriazole-2-p- benzoylcarb- 
inol, and its acetyl derivative 
(CHARRIER, GALLoTTI, SALA, Min- 
Gora, and TorRAzz!), i, 333. 

a8-Naphthatriazole-2-p-benzoylmethyl- 
amine, and its hydrochioride (CHAr- 
RIER, GALLOTTI, SALA, MINGOIA, and 
TORAZZ1), i, 333. 

aB-Naphthatriazole-2-p-benzoylmethyl- 
aniline, and its phenylhydrazone 
(CHARRIER, GALLOTTI,SALA, MINGOIA, 
and TorAzzi), i, 333. 

Naphthenes, determination of, in petrol- 
eum (ORMANDY and CRAVEN), ii, 
351. 

Naphthenic acid (TANAKA and Nacal), 
i, 168. 

Naphthenic acids, constitution of 
(ZELINSKI), i, 386 ; (ZELINSKI and 
PoKROWSKAJA), i, 387. 

chemical nature of (ASCHAN), i, 
638. 

metallic salts of (TANAKA, Horrvucu!, 
and Oyama), i, 387. 

a- and 8-Naphthenylamidines, and their 
picrates (Ponzio and ZanarpI-Lam- 
BERTI), i, 325. 

a-Naphthindolecarboxylic acid, and its 
ethyl ester (WISLICENUS, THOMA, and 
MuNDINGER), i, 391. 

$-Naphthoanilide, 2-hydroxy- (naphthol 
AS), derivatives of (BATTEGAY, 
LANGJAHR, and Retrie), i, 722. 
a-Naphthol, catalytic reduction of, under 
high pressure (INOUE), i, 635. 
determination of, in §-naphthol 
(PRocHAZKA), ii, 70. 

a-Naphthol, 5-bromo-2-nitro- (FRIEs, 
K6HLER, and 1, 
526. 

2- and 4-nitro-, preparation of 
(Hopeson and KILNER), i, 637. 
8-Naphthol, action of phenylearhylamine 

on (PASSERINI), i, 57, 751. 
determination of, in  a-naphthol 
(ProcHAzKA), ii, 70. 
Naphthol AS. See 3 Naphthoanilide, 
2 hydroxy-. 
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Naphthols, catalytic esterification of 

(ALoB), i, 37. 

reactions of, with aromatic carbyl- 
amines (PASSERINI), i, 1820. 

action of oxalyl chloride on (G1rua and 
DE FRANCISCIs), i, 1092. 

a- and B-Naphthols, and their deriv- 
atives, ultra-violetabsorption spectra 
of (Komatsu, Masumoto, and 
KuMAMOTO), ii, 642, 

equilibria of, with fenchone 
MANN and Dretricu), i, 63. 
distinction between (KRAUSE), ii, 630. 
a-Naphthol-4-carboxyanilide (Sociery 
oF CHEMICAL INvUSTY IN BASLE), i, 
173. 
a-Naphthol-4-carboxymethylanilide 
(SocrETY OF CHEMICAL INDUSTRY IN 
BASLE), i, 1069. 
a-Naphthol-4-carboxy-o- and -p-toluidide 
(SocIETY OF CHEMICAL INDUSTRY IN 
BASLE), i, 1069. 
a-Naphthol-2:4-dicarboxylic acid (So- 
CIETY OF CHEMICAL INDUSTRY IN 
BASLE), i, 1738. 
2-Naphthol-1:8-dicarboxylic anhydride 
(DzIEwoxskI and SToLyHwo), i, 
1199. 
8-Naphthol-6:8-disulphonic acid ((- 
acid), manufacture of (KAWAGUCHI), 
i, 637. 

2:1-Naphtholglyoxylic acid, ethyl «ster, 
phenylosazone (G1uA and DE FRAN- 
cIScIS), i, 1093. 

Naphtholisatin, constitution and deriv- 
atives of (DANAILA), i, 550. 

a-Naphthol-3-sulphonic acid, 6-amino-, 
and its hydrazones and derivatives 
(BatrEcay and Wo i, 99. 

6-chloro-, sodium salt (BATTEGAY and 
Wo Fr), i, 100. 

Naphtholsulphonic acids, amino-, deriv- 
atives of (CHEMISCHE FABRIK VORM. 
WEILER TER MERR), i, 1059. 

Naphthothioindoxyl, and bromo- and 
chloro-derivatives (ToBLER, STOCKER, 
and BucueEr), i, 1334. 

3-Naphthoylacrylic acid, 8-1:2:4-tri- 
hydroxy- (ScHOLL, DAHLL, HANSGIRG, 
and FLEISCHMANN), 
i, 179. 

a-Naphthyl ethyl ether, 1:6:8-trinitro- 

(Ryan and KEAng), i, 508. 

hydroxyethylether, 4-nitro-(MATTER), 
1, 1083. 

8-Naphthyl ethy] ether, action of oxides 

and oxy-acids of nitrogen on (RYAN 
and KEAne), i, 507. 

hydrogen sulphate. enzymic fission of 
(Nocucut), i, 475. 

0- and m-nitrobenzoates (BARNETT 

and Nrxoy), i, 1198. 
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a- and £$-Naphthyl methyl ethers, 
catalytic reduction of (Komatsu and 
KumAmMorTo), i, 637. 

a-Naphthylacrylic acid, and its ethyl 
ester (WISLICENUS, BUTTERFASS, and 
KoKEn), i, 395. 

a-Naphthylamine, 5-bromo-2-nitro-, and 

8-chloro-4-nitro-, and their acetyl 
derivatives (Frizs, KOHLER, and 
ScutrmMany), i, 526. 
5-bromo-4-nitro-, and its derivatives 
(Fries and K6xHLER), i, 525. 

Naphthylaminesulphonic acids, deriv- 
atives of (CHEMISCHE FABRIK VORM. 
WEILER TER MER), i, 1059. 

8-Naphthylamine-5:7- and -6:8-disulph- 
onic acids, and their salts (F1IERz- 
Davip and BRAUNSCHWEIG), i, 158. 

2-Naphthylaminodiphenylamine, 5- 

chloro-2-(2:4-dinitro)- (KEHRMANN 
and VAN BAERLR), i, 212. 
o-2:4-dinitro- (KEHRMANN and VAN 
BAERLE), i, 212. 
Naphthylaminophenyl mercaptan, 0-2:4- 


dinitro- (KEHRMANN and VAN 
BAERLE), i, 212. 
sulphide, 2:4-dinitro- (KEHRMANN 


and VAN BAERLE), i, 213. 
azole, and its hydrochloride (Gas- 
TALDI), i, 718. 
1:4-Naphthylenediamine, 5-bromo-, and 
its derivatives (FRIES and KOHLER), 
i, 525. 
5-bromo-, and 5-chloro-, and their 
derivatives (Frirs, K6HLER, and 
ScHtrRMAND), i, 526. 
1-Naphthylglycerol, 2-hydroxy-, dianil 
derivative of (PASSERINI), i, 57. 
1-Naphthylglyoxal, 2-hydroxy-, deriv- 
atives of (PASSERINI), i, 57, 751, 
1320. 
2:7-dihydroxy-, derivatives of (Pass- 
ERINI), i, 1820. 
1-Naphthylglyoxylic acid, 2-hydroxy-, 
barium salt and lactone of (Pass- 
ERINI), i, 751. 
2:7-dihydroxy-, lactone of (PAssEr- 
INI), i, 1820. 
B-Naphthylglyoxylonitrile phenylhydr- 
azone (WISLICENUS, BUTTERFASS, 
Koken, and RIETHMULLER), i, 396. 
a-(a-Naphthyl)hydracrylic acid (WISLI- 
ButterFass, and KoKEN), 


i, 395. 
iso-a-Naphthyl-1:4-dihydroxy-B- 
naphthylsulphone, derivatives of 


(HINsBERG). i, 728. 
a-(8-Naphthyl)-8-hydroxypropionic 


acid (WISLICENUS, BUTTERFASS, 
KokEN, and RIkTHMULLER), i, 
396. 


| 
| 
| 
| 
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Naphthy] ketones, hydroxy-, preparation 
of (SocieTY oF CHEMICAL INDUSTRY 
IN BASLE), i, 174. 


a-Naphthylmalonic acid, ethyl ester 


(WISLICENUS, BUTTERFASS, and 
KoxEn), i, 396. 
a-Naphthyl methoxymethyl ketone 


‘(Ripeway and Rosinson), i, 308. 

B-Naphthylmethylchrysoidine. See 4- 
B-Naphthaleneazo-1:3-diamino-6- 
methylbenzene. 

3-a-Naphthy1l-6-methyl-quinoline, 4. 
hydroxy-, and its picrate (WISLICENUS, 
and i, 395. 

1-8-Naphthyl-3-methyl-1:2:4-triazole, 
5-hydroxy- (GASTALDI), i, 718. 

a-Naphthyloxalacetic acid, salts and 
ethyl ester of (WIsLICENUs, BuUTTER- 
Fass, and KoKEn), i, 395. 
2-Naphthylpyravic acid, 1-nitro-, ethyl 
ester, and its derivatives (WISLICENUS, 
THOMA, and MuNDINGER), i, 391. 
a-Naphthylsuccinic acid (WISLICENUS, 
BUTTERFASS, and KOKEN), i, 396. 
Narcosis, theory of (CLorTra and 
THOMANN), i, 1877. 
with chloroform and dichloroethy!ene 
(RiGLER and RInGEL), i, 797. 
—— effect of phosphates on 
(Sprro), i, 1139. 

Narcotine, fluorescence of (BAYLE and 
Far), i, 980. 

Neocaine, comparative toxicity of, novo- 
caine, procaine, and  apothesine 
(MEEKER and FrRaAzFR), i, 1377. 

Neocerotic acid (GascarD and Damoy), 


i, 8. 

Neoceryl alcohol (GAscarD and Damoy), 
i, 133. 

Neodymium, mass spectrum of (AsTon), 
ii, 649. 

Neodymium chromate (Briton), ii, 763. 

Neon, atomic structure of (CoLLINs), 


ii, 297. 

infra-red spectrum of (MEISSNER), 
ii, 363. 

motion of electrons in (BAILEY), 
ii, 221. 


magnetic susceptibility of (HecTor), 


ii, 854. 
Neon lamp. See under Lamp. 
(Masvuccr and SLOTHOWER), 
i, 528. 
Neosalvarsan, osmotic pressure of solu- 
tions of (JoHNsoN), ii, 591. 
toxicity of salvarsan and (Rorn), 
i, 1003. 
arsenic in blood and spinal fluid after 
treatment with (Forpycr, KosEn, 
and i, 584. 
nitritoid crisis produced by (Bus- 
Acca), i, 1376. 
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Neosalvarsan, determination of total 
sulphur in (ELVOVE), ii, 625. 
Nephritis, changes in blood in (Mos- 
ONY), i, 1374. 
proteins of plasma in (LINDER, Lunps- 
GAARD, and VAN SLYKe), i, 1011. 
uranium, relation of acidosis and 
hyperglycemia to excretion in (HEN- 
DRIX and BoDANSKY), i, 1259. 
Nerve, action of quaternary aliphatic 
ammonium bases on (KUxz), i, 1012. 
Nesslerisation (STANFORD), ii, 201; 
(FoLIN), ii, 498. 

Nickel, electrolytic deposition of 
(GoVAERTS and WENMAEKERS), ii, 
681. 

absorption spectrum of (v. ANGERER 
and Joos), ii, 641. 

absorption of X-rays by (RICHTMYER 
and WARBURTON), ii, 140, 815. 

influence of temperature on the gal- 
vanic polarisation of (TRIANDAFIL), 
ii, 743. 

magnetothermal behaviour of (WEIss 
and Fornrer), ii, 378, 379. 

heat of adsorption of hydrogen on 
and Tay.or), ii, 159. 

adsorption of hydrogen by (TERWEN), 
ii, 664 

catalytic, preparation of, and _ its 

reducing action (L1ETz), ii, 667. 

poisoning of (WoLFF), ii, 467. 

catalytic hydrogenation with (Ta- 
NAKA), i, 260 ; (KELBER), ii, 243, 
244, 

catalytic hydrogenation of fats with 
(Kira and Mazumg), ii, 100. 

catalytic hydrogenation of vegetable 
oils with (RicHARDSON, KNUTH, 
and MILLIGAN), i, 705. 

finley-divided, hydrogenation of 
ethylene with (FoREsT!), ii, 320. 

catalysts of copper and (KirTA, 
MazumgE, and Kino), i, 1032. 

anhysteretic propertiesof (ASHWORTH), 
ii, 444. 

precipitation of, by stannic sulphide 
(AucER and Opinot), ii, 278. 

Nickel alloys, magnetisation of 
(SAFRANER), ii, 189. 

thermo-electric power of (RoHN), il, 


with chromium, magnetisation of 
(SAFRANEK), ii, 294, 342. 
with copper and with iron, hardness 
of (SAUERWALD and KNEHANS), 
ii, 189. 
and lead (GUERTLER and MENZEL), 
ii, 260. 
with iron, cathodic behaviour of 
(GLAssTONR), ii, 528. 
hardness of (ScHoTTKY), ii, 490. 


q 
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Nickel bases (nickelammines) :— 
Hexamminenickelous perchlorate, use 
of, in analysis (NEUSSER), ii, 351. 
Nickel salts, catalytic hydrogenation 
with (v. Brawn, BayER, and 
B.EssING), i, 545. 
absorption of, by fish (Tuomas), i, 
453. 
Nickel bromide and chloride, reduction 
of, by hydrogen (Cruvr), ii, 491, 617. 
trichloride, electrolytic preparation of 
(ScHALL and MARKGRAFP), ii, 342. 
hydride (SCHLENK and WEICHSEL- 
FELDER), ii, 189. 
hydroxide, colloidal (Towsr), ii, 237. 
evolution of the molecule of, in 
contact with water (VEIL), ii, 557. 
oxide, reduction of thin films of 
(TAMMANN and Marats), ii, 485. 
selenide (MEYER and BRATKE), ii, 
551. 
sulphate, solubility of (VILBRANDT 
and BENDER), ii, 51. 
compound of acetic anhydride with 
(REcourA), i, 827. 
sulphide (GLuuD and ScHONFELDER), 
ii, 414, 
Nickel organic compounds :— 
carbonyl, conversion of, into carbonate 
toluene solution (THORN), ii, 
66. 
Nickel detection, determination, and 
separation :— 
detection of, by the dimethylglyoxime 
reaction (KIRSCHNER), li, 205; 
(FEIGL), ii, 504. 
detection of, separately, and in pre- 
sence of cobalt (PALIT), ii, 426. 
determination of (CoNGDON 
BELGE), ii, 205. 
determination of, in ores and alloys, 
by means of dimethylglyoxime 
(WEELDENBURG), ii, 629. 
determination of, electrometrically, 
with potassium cyanide (MULLER 
and ScHLuTTIG), ii, 704. 
determination of, microchemically 
(STREBINGER and PoLLAk), ii, 786 ; 
(PotLaR), ii, 787. 
separation of, from copper, zinc, and 
cobalt (BERTRAND and MoKrac- 
NATZ), ii, 62. 
Nicotine, abnormal rotatory dispersion 
solutions of (LIQUIER), ii, 


and 


supposed compounds of calcium salts 
and (THATCHER), ii, 635. 

action of, on fibrin and blood coagul- 
ation (MANGOLD and KiramuRa), 

i, 1010. 

amino- (TSCHITSCHIBABIN), 

1, 
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Nicotine, amino-derivatives (TscHIrT- 
SCHIBABIN and KIRSSANOV), i, 978. 
Nicotinic acid, 2-amino-, condensation 
of, with chloroacetic acid (SUCHARDA), 

i, 881. 

Nicotinic anhydride, 2-amino-, prepara- 
tion of and SucHARDA), 
i, 883. 

Night-blue, colloid chemistry of (v. 

Hagy), ii, 311. 
adsorption of, by wool (SPEAKMAN), 
ii, 664. 

Niobium, determination of (WENZEL), 

ii, 

determination of, volumetrically 
(ScHOELLER and WATERHOUSE), ii, 
427. 

determination of, in minerals (Topp), 
ii, 207. 

Nipecotinic acid, preparation of, and 
its derivatives and 
Apams), i, 418. 

Niton (radium emanation) in air from 
the Schneeberg mines (LUDEWIG 
and LORENZER), ii, 296. 

extraction and purification of (MUND), 
ii, 607. 

measurement of (BECKER), ii, 226. 

radioactive constaut of (CuRIE and 
CHAMIE), ii, 447. 

chemical action produced by (LiND 
and BARDWELL), ii, 11, 840; 
(BARDWELL and DOoERNER), ii, 


apparatus for purification of (HEss), 
li, 379. 
improved gas burette for (GERMANN), 
li, 587. 
Nitranilic acid. See p-Benzoquinone, 
3.6-dinitro-2:5-dihydroxy-. 
Nitrates. Sce under Nitrogen. 
Nitration (ARNALL), i, 636. 
Nitric acid. See under Nitrogen. 
Nitrides, reaction between hydrochloric 
acid and (MONTEMARTINI and 
LosaNA), ii, 764. 
Nitrification (Bonazz1), i, 1023. 
in soils (MARTIN and Massry ; WAKs- 
MAN and KARUNAKAR), i, 1023. 
Nitriles, preparation of, from acid 
amides (FARBWERKE VoRM. MEIs- 
TER, Lucius, & Brinrne), i, 1065. 
modified Sandmeyer synthesis of 
(CLARKE and Rgap), 1, 731. 
fluorescence of (TROGER and GrRUtn- 
THAL), i, 540. 
reduction of (RosenmuND 
PFANKUCH), i, 34. 
action of organo-magnesium com- 
pounds on (BREcKPoT), i, 272; 
(Ectors), i, 853; (BRUYLANTS), 
i, 984. 
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Nitriles, condensation of thioamidcs 
with (IsH1KAWA), i, 639. 
5-ketonic, and their relation to cyclic 
compounds (Ko#LER and ALLEN), 
i, 855. 
isoNitriles. See Carbylamines. 
Nitrites. See under Nitrogen. 
Nitro-alcohols, aliphatic (WILKENDORF 
and TRENEL), i, 362. 
Nitro-aldehydes, isomerisation of (HEL- 
LER), i, 736. 

Nitroamide, catalytic decomposition of 
(BRONSTED and PEDERSEN), ii, 331. 
Nitro-compounds, action of sodium sul- 

phite on (MuRAOvUR), i, 629. 
aliphatic (STEINKOPF, HAUGEN, Scu- 
KADE, Horner, and Nowy), i, 254. 
aromatie, reactions of, with alkali 
alkyloxides (VAN Urk), ii, 356. 
Nitrogen, band spectra of (DuFFIEUx), 
ii, 184; (MecKE and LINpDAv), 
ii, 510; (Linpavu; DuFFIEvx), 
ii, 711 
rare gases in (STEUBING and Tous- 
SAINT), ii, 217. 
discharge spectrum of impure (Hop- 
FIELD and LEIFsoNn), ii, 134. 
emission spectrum of (VEGARD), ‘ii, 
436. 
ultra-violet spark spectra of (BowEN 
and MILLIKAN), ii, 638. 
magnetic susceptibility of (HEcror), 
ii, 854 
mobility of electrons in (Logs), ii, 
290; (WAHLIN), ii, 291, 
and nitric oxide, critical potentials 
for (BAzzoni and WALDIg), ii, 141. 
dissociation of, in low-voltage arcs 
(DuFFENDACK and ComprTon), ii, 
585. 
tatio of specific heats of oxygen and 
(PARTINGTON and How eg), ii, 145. 
boiling point of (HENNINGand HEUvsE), 
ii, 385. 
density of (MotEs and CLAvVERA), ii, 
452. 


influence of, on the propagation of 
flame (CAMPBELL and ELLIs), ii, 
746; (ELLIs and Strvusss), ii, 747. 

explosion of acetylene and (GARNER 
and SAUNDERS), i, 1026; (FRAN- 
CESCONI and CruURLO), i, 1352. 

reaction between calcium carbide and 
(Kras& and YEE), ii, 758. 

activation of, in the combustion of 
carbon monoxide (Bonz, NEwIrTT, 
and TowNEND), ii, 398. 

action of the oxides and oxy-acids of, 
on phenyl ethers (Ryan and 
Drumm), i, 504; (Ryan and 
KEanE), i, 505, 507; (Ryan and 
Kenny), i, 505. 


Nitrogen, action of, on finely-divided 
silicon (FuNK), ii, 473. 
active (SAHA and Sur; Brree) ii, 
803. 
production of, by the ring discharge 
(Foore and RvarRk), ii, 801. 
induction of luminescence by (TIEDE 
and SCHLEEDE), ii, 7. 
atmospheric, fixation of, by green 
plants (LipMAN and Taytor), i, 
1276. 
fixation of, by forest soils (N&MECc 
and KvapPIL), i, 1024. 
gaseous, table for conversion of, into 
amino-nitrogen (SHARP), ii, 626. 
solid, luminescence of (VEGARD), ii, 
509, 584, 713, 805. 
tervalent, stereochemistry of (MBEISEN- 
HEIMER), i, 1035; (MEISENHEIMER, 
ANGERMANN, FINN, and VIEWEG), 
i, 1299. 
distribution of, in globin (HunTER 
and Borsook), i, 103. 
excretion of (HUBBARD), i, 459. 
distribution of, in the urine of young 
dogs (SERIO), i, 243. 

Nitrogen ¢richloride, addition of, to 
unsaturated hydrocarbons(CoLEMAN 
and HowE ts), i, 130. 

monoxide (nitrous oxide), adsorption of 
mixtures of carbon dioxide and, 
charcoal (RICHARDSON and 
OODHOUSE), ii, 23. 
thermal decomposition of (HINsHEL- 
woop and Burk), ii, 751. 
of (Hackn), ii, 
9 


interaction of hydrogen and (H1y- 

SHELWOOD), ii, 751. 
dioxide (nitric oxide), critical poten- 

tials for (BAzzon1 and WALDIE), 
ii, 141. 

vapour pressure of (GoLDscHMID7), 
li, 105 ; (HENGLEIN and Krier), 
ii, 170. 

viscosity+of, and its mixtures with 
hydrogen (KLEMENC and REMI), 
ii, 522. 

absorption of, by ferrous sulphate 
sodium sulphite (MosEr and 
HERZNER), ii, 545. 

absorption of, by potassium hydr- 
oxide (BARR), ii, 408. 

formation of gaseous ions in the 
oxidation of ii, 463. 

velocity of oxidation of (Topp), ii, 
241. 

peroxidation of( BRINER, PFEIFFER, 
and MALE?T), ii, 471. 

action of metals with, at high 
temperatures and 
Barcr), ii, 38. 


| 
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Nitrogen dioxide, action of, on 
alcoholic sodium ethoxide or 
hydroxide (StEcHow), i, 1157. 

di- and tetr-oxides, analysis of mix- 
tures of (KLEMENC and MuHa), ii, 
498. 

per- or tetr-oxide, reaction between 

calcium oxide and (PARTINGTON 
and WILLIAMS), ii, 411. 

reaction between copper and (PARK 
and PARTINGTON), ii, 183. 

action of, on  cuprous 
(PARTINGTON), ii, 340. 

action of, on aromatic hydro- 
carbons (SCHAARSCHMIDT and 
SMOLLA), i, 380. 

oxides, relationships of (SANFOURCHE), 
ii, 544 

Nitric acid, determination of reduction 

products of (MILLIGAN), ii, 779. 

fluidity of mixtures of sulphuric 
acid, water, and (BINGHAM and 
STONE), ii, 21. 

action of, on mercury (PALIT and 
DHAR), ii, 486. 

action of, on metals (BANCROFT), 
ii, 745. 

reduction of, by ferrous, stannous, 
or titanous salts (MILLIGAN and 
GILLETTE), ii, 605. 

colour reaction of (DESVERGNES), 
ii, 565. 

and its salts, detection of (WoLF 
and HEYMANN), ii, 423. 

detection of, in tissues (GHIGLI- 
OTTO), ii, 57. 

Nitrates, influence of nitric acid on 
the solubility of (KASANCEV), ii, 
55 


oxide 


hydrostrychnine reagent for 
HOFF), ii, 779. 

determination of (STRECKER and 
Scnartow), ii, 565; (ScuEr- 
INGA), ii, 699. 

determination of, colorimetrically 
(ScaLes and Harrison), ii, 
565. 

determination of, electrometrically 
(Ropertson and PELLING), ii, 
566. 

determination of, in nitrogenous 
materials (SHEDD), i, 1394. 

determination of, in soils (VAN 
Wik), ii, 566. 

determination of, in soils, by the 
phenoldisulphonic acid method 

_ (HARPER), ii, 274. 

Nitrous acid, catalytic action of 

(BanxcroFt), ii, 746. 

colour reaction of (DESVERGNES), 
ii, 565. 

detection of (SrooFF), ii, 626. 
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Nitrogen :— 
Nitrites, preparation of, from nitrates 
(TACCHIN), ii, 673. 
oxidation of, with permanganate 
(Ko.THoFF), ii, 673. 
oxidation of, ty micro-organisms 
(Gawpa), i, 818. 
hydrostrychnine reagent for (KoLT- 
HOFF), ii, 779. 
determination of (STRECKER and 
ScHARTOW), 565. 
Hyponitrites (Jones and Scott), ii, 
850. 


Nitrogen organic compounds, hetero- 
cyclic, spectrochemistry of (v. AUWERS 
and KoHLBAAS), i, 666. 
Nitrogen determination :— 
determination of (RovssEAUX), ii, 
422. 

determination of, by Kjeldahl's method 
and LEVALTIER), ii, 
273. 

determination of, by the wet com- 
bustion method (ANDERSON and 
ScHuTTs), ii, 699. 

determination of, in calcium cyan- 
amide (MoONTEMARTINI and Los- 
ANA), ii, 784. 

determination of, in cotton (Riper), 
ii, 348. 

determination of, in organic com- 
pounds (DIETERLE), ii, 567. 

determination of, in osazones, iodo- 
metrically (NANJI), ii, 209. 

ammoniacal, determination of, in 
nitrogenous materials (FROIDE- 
VAUX), ii, 57. 

nitrate, determination of, in presence 
of calcium cyanamide (JAcoB), ii, 


residual, determination of, (FONSECA), 
ii, 273; (CAscAo DE ANCIAEs), 
ii, 273, 565. 
determination of, in blood (M1nicH), 
ST. 

Nitro-groups, aromatic, reduction of, 
by animal tissues (LOHR), i, 792. 

Nitrolic acids, aromatic (RUGGERI), i, 
53. 

Nitrometer, modified Lunge (Rivitrr 
and PICHARD), ii, 694. 

Nitroprussic acid, palladium salt 
(IVANOV), ii, 196. 

Nitroprussides, application of resorcinol 
to the detection of (CASENEUVE), ii, 
356. 

Nitroso-compounds, action of, on un- 
saturated compounds (ALESSANDRI), 
i, 968. 

Nitroso-groups, influence of temperature 
on addition of (INcoLD and Piecort), 
i, 323. 
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Nitrosyl chloride, vapour pressure of 
(TravtTz and GERwIG), ii, 673. 
catalysis of formation of, by nitro- 
gen peroxide (Kiss), ii, 170. 

Nitrous acid. See under Nitrogen. 

Nitroxyacetophonearsinic acid (Mar- 
GULIES), i, 1247. 

Nitzschia closterium minutissima, cul- 
ture of, in artificial sea-water (PEACH 
and DrumMMonpD), i, 908. 

n-Nonadecanol (LEVENE and TAYLOR), 
i, 828. 

m-Nonadecoic acid, and _ its 
(LEVENE and Tsytor), i, 827. 

n-Nonadecyl cyanide and iodide (LE- 
VENE anil TAYLOR), i, 828. 

d-y-Nonanol, alkyl ethers of, and their 
rotatory power (KENYON and BARNES), 
i, 934. 

Nonoic acid, anilide of (LANGLAIS and 
Gosy), i, 1153. 

Nontronite, from St. Andreasberg (TAm- 
MANN and GREVEMEYER), ii, 561. 

p-Nonylanisole (SkrauP and NIETEN), 
i, 1186. 

Norcamphane-1-carboxylic acid and its 
salts (WEDEKIND and WEINAND), i, 
639 ; (Lipp), i, 960. 

Norcilianic acids, and their derivatives 
(WIELAND and Moraes), i, 858. 

Norcitronellol. See -y-Methyl-a$. 
octenol, 

Norcodeinone, hydroxy-, and its hydro- 
bromide and nitroso-derivative 
(SPEYER and SaRRg), i, 1231. 

Novocaine, comparative toxicity of, 
neocaine, procaine and aposthesine 
(MEEKER and FRAZER), i, 1377. 

Nuclei, staining of (FruLGEN and 
RossENBECK ; FEULGEN and Voir), i, 
905. 

Nucleic acids, constitution and colour 
reactions of (FEULGEN and Voir), i, 
1132. 

influence of, on heat production 
(RINGER and Rapport), i, 450. 

hydrolysis of, by takadiastase 
(Noeucai), i, 1141. 

and its compounds, biological 
significance of (HAMMARSTEN), i, 
456. 

Nucleic acids, state of combination of, 
in cells (STEUDEL and TAKAHATA), 
i, 456. 

microchemical detection of (FEULGEN 
and RossENBECK), i, 905. 

Nuclein metabolism. See Metabolism. 

Nucleoproteins, iron content of (Taka- 
HATA), i, 906. 

Nucleosidases (LEVENE, YAMAGAWA, 
and WEBER), i, 1268 ; (LEVENE and 
WEBER), i, 1268, 1269. 


esters 


SUBJECTS, 


— amino-acids in (SuRE), i, 


importance of zinc in (BERTRAND and 
ENZON), i, 686. 
animal (RitcHir, Mouton, Trow- 
BRIDGE, and Harcu), i, 1256. 


0. 


Oak, tannins from (FEIsT and BEstr- 
HORN), i, 1218. 

Oak moss oil (WALBAUM and RoseEn- 
THAL), i, 758. ‘ 

of and Siecerr), 

i, 597. 
and ailo-Ocimene, 

(ENKLAAR), i, 581. 

Ocimum viride, essential oil from 
(GLICHITCH), i, 64. 

Octadecahydrodecacyclene 
and Suszko), i, 1057. 

Octadecyl alcohol from barks (FEINBERG, 
HERMANN, ROGLSPERGER, and ZELL- 
NER), i, 814. 

n-Octadecyl cyanide and iodide( LEVENE 
and TAYLOR), i, 828. 

1:2:8:4:5:6:7:8-Octahydrocarbazole, 
and its derivatives (PERKIN and 
PLANT), i, 1104. 

Octahydrocolchiceine, and its acetyl 
derivative (WINDAUS), i, 1090. 

Octahydrocolchicine (WINDAUS), i, 
1090. 

Octahydrodecacyclene 
and SuszkKo), i, 1056. 

1:2:3:4: 1/:2’.8’:4’-Octahydro-4:4’- 
diquinolyl, 4:4’-dihydroxy- (CLEMO 
and Perkin), i, 1104. 

Octahydroindole, derivatives of (Vv. 
Braun, Bayer, and i, 
546. 

cis-2-Octahydronaphthalene, and _ its 
dibromide (BoRSCHE and LANGE), i, 
33. 

Octahydro-oxycolchicine (W1INDAUS), i, 
1090 


n- oxidation of 


carboxylic acid, ethyl ester (Mum™, 
and Lupwie), i, 769. 

Octane, scattering of X-rays by 
(HEWLET‘), ii, 816. 

Octane, A-thiol-, rotatory change on 
oxidation of (LEVENE and MIKEsKA), 
i, 940 

Octanes, surface tension of (RICHARDS, 
SpPEYERS, and CARVER), ii, 661. 

Octene, Ae-bromo- (LESPIEAU), i, 702. 

A@-Octenoic acid, a8-di-bromo- and 
-iodo-, and their salts (MourEu and 
ScHINDLER), i, 607. 
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Octoic acid, anilide of (LANGLAIS and 
Gosy), i, 1153. 

sec.-Octyl alcohol, rotatory dispersion 
of (Lowry and RicHArps), i, 1029. 

Octyl mercaptan (KAHN), i, 259. 

Odontites, glucosides in (BRAECKE), i, 
1278. 

Odour and chemical constitution 

(MULLER), i, 1280. 
and molecular asymmetry (v. Braun 
and KAISER), i, 3. 

(Edema, analysis of liquid produced in 
(FABRE), i, 909. 

Ohm’s law, validity of, in case of 
electrolytes subjected to strong fields 
(WiEN), ii, 142. 

Oil, surface tension of emulsions of water 

and (Josu1), ii, 529. 
behaviour of oleic acid and, on water 
(CARRIERE), ii, 461. 
Oils, condenser for distillation of 
(CALDERWOOD), ii, 540. 
glycerides of (BOMER and 
SCHNEIDER), i, 608. 
effect of, on rickets (SHIPLEY, 
Kinney, and McCotivum), i, 685. 
examination of, with regard to anti- 
septic power (ScH6BL), i, 690. 
animal marine (AnDRf), i, 10382. 
of the chaulmoogra group (PERKINS 
and Cruz), i, 486. 
essential. See Oils, vegetable. 
fatty, polymerisation of (MORRELL), 
i, 1034, 
action of alcoholic iodine solutions 
on (MarcoscHEs, HinNER, and 
FRIEDMANN), i, 828. 
fish (ErsNER and SEMMELBAUER), i, 
1281. 
unsaturated acids from (TsvsImoTo 
and Kimura), i, 136. 
fish liver (Tsusimoro), i, 239. 
hardened, iodine value and refractive 
index of (Watson and Sup- 
BOROUGH), i, 1033. 
South African, vitamin-A content of 
(DELF), i, 587. 
vegetable (ScHimMMEL & Co.), i, 
1088. 
and terpenes (WALLACH), i, 756 ; 
(WALLACH and WEISSENBORN), i, 
862. 
hydrogenation of, with a nickel 
catalyst (RICHARDSON, KNUTH, 
and Miuiiean), i, 705. 
growth-inhibiting effect of 
(Scu6sz), i, 1386. 
action of, on germination of seeds 
(Sicmunp), i, 925. 
Australian, germicidal value of, 
and their constituents (PENFOLD 
and GRANT), i, 13829. 
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Oils, vegetable, determination of cineole 
in (WALKER), ii, 131. 
determination of terpene alcohols 
in (BovuLEz), ii, 430. 
determination of the bromine value of 
and ii, 
07. 
determination of the bromine—-iodine 
value of (PRESCHER), ii, 275. 
determination of hydroxyl values of 
(MEIGEN and Ramee), ii, 130. 
determination of the iodine value of 
(ScumiptT-NIELSEN and Owe), ii, 
210. 

Olefines, chlorinated, dielectric con- 
stants of (WALDEN and WERNER), 
ii, 648. 

Oleic acid, surface tension of thin films 

of, on water (MARCELIN), ii, 390,594. 

behaviour of oil and, on water 
(CARRIERE), ii, 461. 

catalytic hydrogenation of, with 
nickel (DE Rovsarx), i, 705. 

ammonium salt, double refraction of 
(MLopzI£JEVSKI), i, 485. 

calcium and magnesium salts, relative 
solubilities of (B1LTz and Réurs), 
i, 260. 

potassium salt, electrolysis of (HoL- 
ROYD and RKHopEs), i, 364. 

sodium salt, migration and electro- 

osmosis of (LAING), i, 937. 
size of molecules in solutions of 
(pu Nowy), ii, 390. 

thallous salt and 
WILKINs), i, 705. 

mannitan isomannide and mannitol 
esters( IRVINE and GILCHRIST), i, 258. 

methylglucoside esters (IRVINE aud 
GILCHRIST), i, 264. 

Oleic alcohol (Toyama), i, 257. 

Olein, catalytic hydrogenation of, with 
nickel (DE RovuBarx), i, 705. 

Oleum. See Sulphuric acid, fuming. 

Olive oil, condensation of, with mannitol 
(IxvINE and i, 258. 

Ooporphyrin from plovers’ eggshells 

(KiscHER and K6et), i, 11380. 
and its dimethyl ester (FiscHER and 
K6éet), i, 230. 

Opalescence, critical. See Critical 
opalescence. 

Ophiodon elongatus, distribution of 
pentoses in (BERKELEY), i, 457. 

Ophthalmia in avitaminosis (STAMMERS), 
i, 588. 

Opium alkaloids, relative toxicity of 
(Britis and i, 798. 

Optical activity (RULE), ii, 645. 

electromagnetic theory of, and 

MacCullagh’s postulate(CHIPART), 

ii, 715. 
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Optical rotation, Walden’s (LEVENE 
and i, 940. 
superposition, studies in (PATTERSON 
and BUCHANAN), i, 1041. 

Optically active compounds, asymmetry 
of, unsaturated radicals in (Lowry 
and WALKER), ii, 373. 

Orange juice, vitamin-2 in (STAMMERS), 
i, 588. 


Orange trees, effect of sodium and 
calcium chlorides on growth of (REED 
aud HaAs), i, 923. 

Organic compounds, application of 
azeotropy to the preparation of 
(Woyrts), i, 710. 

infra-red absorption spectra of 
(LecomTE), ii, 439, 512, 641. 

ultra-violet absorption spectra of 
(MARCHLEWSKI and Moroz), ii, 


274, 440. 

Tesla-luminescence spectra of 
(McVickEr, Marsu, and Stewart), 
ii, 712. 


rotatory dispersion of (Lowry and 
RIcHARDS), i, 1029; (Lowry and 
CUTTER), i, 1040. 
fluorescence of (BAYLE and 
ii, 220. 
electric moments of (SmytTH), ii, 
810.- 
superheating of (SkRAvUpP and NIETEN), 
i, 1185. 
freezing of (LIEVENS), ii, 590. 
effect of pressure on the adiabatic 
cooling of (PUSHIN and GREBEN- 
SHCHIKOV), ii, 820. 
solubility in water of homologous 
series of (FUHNER), ii, 303. 
erystal structure and constitution of 
(Kwace6s), i, 1050. 
liberation of hydrogen from (Fry, 
and WriTKAmp), i, 1277. 
catalytic hydrogenation of, with metals 
(KELBER), ii, 243, 244. 
with palladous oxide (SHRINER and 
ADAMS), ii, 668. 
with platinum oxide (CAROTHERS 
and ADAMS), i, 968. 
irreversible reduction of (CoNANT and 
Lutz), ii, 463. 
oxidation of, at ordinary temperatures 
(GomMPEL, MAYER, and WURMSER), 
i, 605. 
sulphochromic oxidation of (FLOREN- 
TIN), i, 601. 
substitution in (MENSCHUTKIN), i, 1. 
gases evolved during the carbonisation 
of (LEBEAU), i, 942, 
action of aluminium sulphide on 
(Levi and Natta), i, 952. 
reactivity of halogen atoms in (CONANT 
and KERNER), i, 273. 
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Organic compounds, action of hydrazine 
on (MULLER and KRAEMER- 
WILLENBERG), i, 502. 

activity of hydrogen in (UsHERWoop), 
i, 139 

reactions of, with metals in liquid 
ammonia (Kraus and KAWAMURA), 
i, 276; (WHITE, Morrison, and 
ANDERSON), i, 726. 

detection of weakened valencies in 
(ZIEGLER and THIELMANN), i, 
160. 

evaluation of the purity of (GrEy), ii, 


volatile, combustion analysis of 
(CaRRIERE and LEENHARDT), ii, 
869. 

detection of halogens in (PrccarD and 
DE MONTMOLLIN), ii, 121. 

determination of arsenic in (KIRCHER 
and v. Ruppert), ii, 59. 

determination of ash WETSELAAR), 
ii, 276. 

determination of bromine in (MazumE 
and KINo), ii, 122. 

determination of carbon and nitrogen 
in (DIETERLE), ii, 567. 

determination of chlorine, bromine, 
and iodine in (TER MEULEN and 
HEsiinGa), ii, 55 ; (HESLINGA), ii, 
419. 

determination of fluorine in (P1ccarD 
and BuFFAt), ii, 122. 

determination of phosphorus and 
arsenic in (LigB and WINTER- 
STEINER), ii, 78). 

Organic radicals. See under Radicals. 

Organic residues, tenacity of (v. BRAUN 
and ENGEL), i, 632. 

Organism, animal, synthesis of amino- 
acids in the (MULDOON, SHIPLE, and 
SHERWIN), i, 787. 

Organisms, metallisation of (ZELINSKI!), 

ii, 46. 

marine, consumption of oxygen from 
air by (Gsagsa), i, 111. 

Organo-metallic compounds (KRAvs and 

CALLIs), i, 25 ; (Kraus and GREER), 
i, 155 

production of active metals from (JoB 
and i, 154. 

action of inorganic halides on (CHAL- 
LENGER and PriTCHARD), i, 676. 

Organs, animal, reduction of sodium 
nitrate and potassium chlorate during 
putrefaction of (GHIGLIOTTO), i, 792. 

Orobanche rapum, orobanchin from roots 
of (BRIDEL and CHARAUX), i, 976. 

Orobanchin (BripEL and CHARAUX), 
i, 9°6. 

Orsellinic acid, methyl ester, dimethy! 
ester (SPATH and JESCHKI), i, 513. 
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Orthoacetic acid, ethyl ester, velocity 
of hydrolysis of (SKRABAL and 
BALTADSCHIEWA), ii, 842. 

Orthoformic acid, tri-/-8-octyl ester 

(HuNTER), i, 934. 
tri-o- and -m-tolyl esters (DRIVER), 
i, 1184 

Orthophosphates. See under Phos- 
phorus. 

Osazones, determination of nitrogen in, 
iodometrically (NANJI), ii, 209. 

Osmiridium (R«KscHINSK)), ii, 772. 

Osmium, catalysis of the reduction of 
formaldehyde by (MULLER), i, 833. 

Osmium hydroxytrichlorde (Krauss 

and WILKEN), ii, 772. 
dioxide sols, properties of (FREUND- 
LICH and BAERWIND), ii, 120. 
tetroxide (Krauss and WILKEN), ii, 
772. 
detection of tannins by means of 
(Price), ii, 574. 
determination of tannins with 
(MircuE.L), ii, 356. 
Hydroxy-bromo- and chloro-osmates 
(Krauss and WILKEN), ii, 772. 

Osmium detection :— 

detection of (W6HLER and MErz), ii, 
874. 

Osmosis with electrolytes of high mole- 
cular weigtit (HAMMARSTEN), i, 1139. 

Osmotic coefficient, relation between the 
activity coetlicient and (ScCHREINER), 
ii, 657. 

Osmotic pressure of electrolytes (ByER- 

RUM), ii, 24. 
of high molecular weight (E. and 
H. HAMMARSTEN), ii, 386. 
of dilute solutions of strong electro- 
lytes (DeByE), ii, 386. 
of salts of high molecular weight 
(JonPEs and HELLGREN), ii, 310. 

Ossification, hexosephosphoric esters in 
(Roptson and SoamrEs; Kay and 
Rosrson), i, 904; (Goopwin and 
Ropison), i, 1365. 

Osteohemochromatosis, chemistry of 
(v. DEsk6), i, 1259. 

Ovalbumin. See under Albumin. 

Ovary, extraction and properties of a 
hormone from (Dorsy. RALLS, ALLEN, 
and JoHnsTon), i, 1387. 

Oven, electric (T1AN), ii, 602. 

Overvoltage and HammEr- 

SCHMIDT), ii, 817; (ELLINGHAM 
and ALLMAND), ii, 599. 
measurement of (GLASSTONE), ii, 151. 
measurement and causes of (GLAs- 
STONE), ii, 600. 
gas film theory of (Knrpss), ii, 600. 
and physical properties (PARTING- 
TON), ii, 599, 
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Overvoltage, effect of current density 
on (KNOBEL, CAPLAN, and EIsE- 
MAN), ii, 88. 

effect of pressure on (BIRCHER and 
HARKINs), ii, 88. 

influence of fluorides on (ISGARISCHEV 
and STEPANOV), ii, 527. 

polaiisation, dependence of, on hydr- 
ogen- and hydroxyl-ion coucentra- 
tion (Sanp and WEEKs), ii, 


152. 
hydrides, velocity of decomposition of 
(Newsury), ii, 317. 
hydrogen (HEYROVSKY), ii, 599. 
of metals (WEEKs), ii, 457, 527. 
at zinc cathodes (WESTRIP), ii, 
666. 
Ovoproteins, bromo- (VANDEVELDE), i, 
678. 


Oxalic acid, formation of, by species of 
Aspergillus niger (WEHMER), i, 
1282, 

synthesis of (MaTIGNON and Faur- 
HOLT), i, 1035. 
vapour pressure of (BAXTER and 
CoorPER), i, 389. 
crystal structure of (HOFFMANN and 
Mark), ii, 650. 
influence of acids on solubility of 
(Herz and i, 368. 
photochemical decomposition of, in 
presence of uranium salts (HOLMEs), 
i, 939. 
effect of complex light on the reaction 
between ferric chloride and (PADOA 
and ViTA), ii, 322. 
temperature coeffivient of the reaction 
of iodic acid with (BANERJI), ii, 
601. 
influence of, on formation of aniline- 
black (PiccaRD), i, 197. 
Oxalic acid, salts, sparingly soluble 
(CHATTERJEE and Duar), ii, 837. 
determination of, by digestion with 
sodium carbonate (CURTMAN and 
Hart), ii, 354. 
bismuth salts (MoLEs and PorTILLO), 
i, 9, 831. 
| calcium salt, solubility of(BkEHRENDT), 
ii, 456. 
thermal decomposition of (MoLEs 
and Dfaz VILLAMIL), i, 831. 
L-efuilibrium of hydrochleric acid 
with and AUMERAS), 
i, 137. 
ferric salt, and its use in separation 
of iron from calcium (BARLOT), i, 
1162. 
magnesium salt, equilibrium of the 
reaction between ammonium 
chloride and (LEMARCHAND), ii, 
601, 
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Oxalic acid, manganous salt, as a 
standard for determination of 
manganese (COLTMAN), ii, 570. 

potassium salt, viscosity, freezing 
point, and density of (FRICKE 
and ScHUTZDELLER), i, 1031. 
reaction between bromine and 
(BerTHOUD and BELLENOT), ii, 
327. 
sodium salt, pyrogenic dissociation 
of (OTT), i, 706. 
uranyl salt, photolysis of (Bicut ; 
Baur), ii, 669. 
Oxalic acid, ethyl ester, action of 
antimony pentachloride with 
(PFEIFFER), i, 832. 
condensations with (WISLICENUS 
and MELMs), i, 403. 
condensation of, with 1-nitro-2- 
methylnaphthalene (WISLICE- 
nus, THoMA, and MUNDINGER), 
i, 391. 
condensation of, with nitrotoluenes 
(WIsLICENUs and THomA), i, 389. 
octyl ester, rotatory dispersion of 
and Ricwarps), i, 1029. 
rvation of standard solutions of 
(IsHIMARD), ii, 198. 
as a volumetric standard (TREADWELL 
and JOHNER), ii, 573. 

detection and determination of, in 
urine (DADLEz and JANKOWSKA), ii, 
573. 

\ determination of, volumetrically, with 
permanganate (KoLTHOFF), ii, 428, 
573. 

Oxalonaphthylaminonitriles, thio-, and 
their derivatives (REISSERT and 
BriicGEMANN), i, 846. 

Oxalo-p-toluidinie acid, thio-, and its 
ethyl ester (REIssERT and 
MANN), i, 846. 

Oxalotoluidinonitriles, thio-, and their 
derivatives (REISSERT and BriccE- 
MANN), i, 846. 

Oxalo-m-xylidinonitrile, thio-, and its 
derivatives (REISSERT and BriGeE- 
MANN), i, 846, 

Oxaluric acid, and its ammonium salt, 
and derivatives and ScHAv- 
DER), i, 570. 

Oxalyl chloride, action of, on naphthols 

(Giva and DE FRanciscis), i, 
1092. 
action of, on cyclic organic bases 
(Grva), i, 1107. 
1:1’-Oxalyldi-indole (Masima 
SHIGEMATSU), i, 1234. 

Oxalylindigotin (FRIEDLANDER 
SANDER), i, 664. 

o-Oxamaminoacetophenone (BocERT and 
NABENHAUVER), i, 994. 


and 


and 
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Oxamic acid, isobutyl, ethyl, and methy] 
esters, eutectic mixtures of (PRarE- 
TORIUS), i, 839. 

Oxanilonitrile, thio-, derivatives of 
(REISSERT and BRUGGEMANN), i, 846. 

isoOxazoles (v. AUWERs), i, 572. 
preparation of, by action of hydroxy)- 

amine on carbethoxyethylmalonate 
mouothioamides (WoRRALL), i, 
208. 

isoOxazoline oxides (KOHLER), i, 998 ; 
(KOHLER and BARRETT‘), i, 1239. 

Oxidation, mechanism of (WARBURG), 

i, 242; (WiELAND), i, 606; 
ii, 35; (WIELAND and BERGEL), 
i, 1172. 
in plants (GALLAGHER), i, 595. 
catalysis of, by metals (ALoy and 
VALDIGUIEB), i, 959. 
of organic compounds at ordinary 
temperatures (GOMPEL, MAYER, and 
WurmseER), i, 605. 
biological (v. SzzEnT-Gy6rGyz1), i, 708, 
1284, 
in cells (MEYERHOF), i, 118. 
in — and cancer tissues (FLEISCH), 
i, 785. 
sulphochromic (POLONOvsk1), i, 364. 
Oxidation potentials, effect of complex 
formation on (BUTLER and DAVIEs), 
ii, 665. 
reversible, kinetic theory of (BUTLER), 
ii, 598 
Oxidation—reduction (ABDERH ALDEN and 
WERTHEIMER), i, 239; (SULLIVAN, 
CoHEN, and Cuark), i, 321; 
(GIRARD and PLATARD), ii, 396, 
397; (CoHEN, Gipps, and CLARK), 
ii, 597. 
during through a septum 
(GIRARD), ii, 602. 

Oxidimetry, use of potassium permangan- 
ate in (KOLTHOFF), ii, 272. 

Oxidoanhydrostrophanthidin, ethylal of 
(JAcoBs and CoL.ins), ‘, 867. 

(Korz and STEcHE), 
i, 703. 

Oxidodianhydrodihydrostrophanthidin, 
ethylal of (Jacoss and COLLINS), 
i, 868. 

-3-Oxido-n-hexane, A-chloro- (HEL- 

FERICH and BEsiER), i, 1165. 

aB-Oxido-a-phenylbutane, y-chloro- 
(HELFERICH and BEsLER), i, 1165. 

Oximes, preparation of (Szmon and 

DAMERELL), i, 709. 

isomerism of (Brapy and Dvwny), 
i, 292; (Brapy and McHven), 
i, 516; (BRADY and MANJUNATH), 
i, 740 ; (BRADY and 
i, 741; (Brapy and Grayson), 
i, 1076. 
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Oximes, stereoisomeric, configuration of, 
and the structure of their ethers 
and nitro-derivatives (v. AUWERS 
and OTTENS), i, 516. 

electrolytic reduction of (IsHIBASHI), 
i, 183, 621. 

catalytic reduction of, in presence of 
colloidal platinum (GULEVITSCH, 
SEMENOVITSCH, KAPLANSKI, and 
BRONDE), i, 1285. 

acetates of, catalytic reduction of 
(RoSENMUND and PFANKUCH), i, 34. 

peroxides of (Civsa and Paris!), i, 52. 

Oximinoacetophenone, y-chloro- (Avo- 
GADRO), i, 55. 

Oxindole, 1-amino-, acetyl and benzoyl 
derivatives (NEBER and KEPPLER), 

Oxindole-3-aldehyde (WISLICENUS and 

BusBkck), i, 419. 
derivatives of (FiscHER and SMEy- 
KAL), i, 201. 

Oxindolecarboxylic acid (v. Braun and 
Hany), i, 86. 

Oxindole-3-glyoxylic acid, and its salts 
and derivatives (WISLICENUS and 
BuBECK), i, 419. 

Oxonium compounds (TSCHELINZEV), 
i, 929. 

4-amino- (SOCIETY OF CHEMICAL IN- 
DUSTRY IN BASLE), i, 217. 

benzylideneoxazolidine(SODERQUIST), 
i, 208. 
4-0xo-2-thio-3-phenyl-5-benzylidene- 
oxazolidine (SODERQUIST), 1, 207. 
(S6pERQUIST), i, 
enedioxybenzylideneoxazolidine 
(Sé6pERQuIsT), i, 208. 
4-0xo-2-thio-3-phenyl-5-m-nitrobenzyl- 
(S6pERQUIST), i, 


Oxy-acids from fats and resins, separ- 
ation of (WoLFF), ii, 507. 
Oxy-)-berberine (HAWORTH, PERKIN, 
and RANKIN), i, 1100. 
(Buck and PERKIN), 
i, 
Oxycolchicine semicarbazide (WIN- 
DAUS), i, 1089. 
Oxydases (CLARENS), i, 1379. 
measurement of the activity of, with 
guaiacol (FLEURY), i, 921. 
leucocytie, effect of X-rays on (LEMAY, 
and JALOUSTRE), 
i, 922. 


of and lower plants (RoBINSON), 
i, 921. 


Oxydases of tumours, action of, on 


Oxygen electrode. 
Oxygenase in higher plants (ONsLow), 
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phenols and their derivatives(MAwas), 
i, 696. 


Oxygen, atomic structure of (Connrns), 
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band spectra of, in a magnetic field 
(ForTRAT), ii, 366. 

discharge spectrum of impure (Hopr- 
FIELD and LeEIFson), ii, 184. 

series spectra of (HoprigLp and 
BrirGE), ii, 2; (HopFiExp), ii, 578. 

ultra-violet emission spectrum of 
(JOHNSON), ii, 510. 

ultra-violet spark spectra of (BOWEN 
and MILLIKAN), ii, 638. 

spectral lines of (JEVons), ii, 214. 

ionisation of (SmyTH), ii, 85. 

electrical conductivity of liquid mix- 
tures of ozone and (Brsa), ii, 13. 

magnetism of (LEwis), ii, 811. 

magnetic susceptibility of (W1LLs and 
HEcToR), ii, 293. 

ratio of specific heats of nitrogen 
and (PARTINGTON and Howse), 
ii, 145. 

boiling point of (HENNING and 
HEvsE), ii, 385. 

heat of adsorption of, by charcoal 
(BLENCH and GARNER), ii, 537. 

diffusion of, through silver (JOHNSON 
and Larosg), ii, 750. 

capillary activity of, at the interface 
petroleum-water (BRINKMAN and 
v. SzENT-Gy6rRGy]I), ii, 235. 

activation of, by metallic copper 
(WIELAND, WINGLER, and Rav), 
ii, 35. 

photochemical reaction between hydro- 
gen and (CHAPMAN), ii, 668. 

combination of hydrogen and, in 
presence of activated mercury 
(Dicxrnson), ii, 841. 

univalent (GOLDSCHMIDT and STEIGER: 
WALD), i, 1062. 

higher valencies of, in organic com- 
pounds (TsCcHELINZEV), i, 929. 

equilibrium of hemoglobin with 
(FERRY), i, 780. 


Oxygen determination :— 


dissolved, determination of (CosTE 
and ANDREWS), ii, 347. 

determination of, in presence of iron 

salts (BUSWELL and GALLAHER), 


ii, 56. 
See Electrodes. 


1, 921 


Oxyhemoglobin, preparation of, crys- 


talline (HAUROWIT2), i, 892. 

acid properties of (HasTiIncs, VAN 
Styxr, NEILL, HEIDELBERGER, 
and HArINneton), i, 1008. 
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Oxyhemoglobin, solubility of varieties 
of (LANDSTEINER and HEIDEL- 
BERGER), i, 103. 

reduction of, by Pnewmococcus (AVERY 
and NEILL), i, 1015. 

Oxyproteic acid (KDLBACHER), i, 122. 

3-Oxy(1)thionaphthen-2-glyoxylic acid, 

aud its salts and derivatives (Harr 

and SMILEs), i, 664. 

Ozone, formation of (EUCKEN), ii, 159. 

thermal formation of (RIESENFELD 
and Besa), ii, 470. 

formation of, by the silent discharge 
(CHaAssy), ii, 468. 

formation of, by glowing phosphorus 
(DownEy), ii, 250. 

preparation of, as a lecture experi- 
ment (HorMANNand KRONENBERG), 
ii, 603. 

electrical conductivity of liquid 
mixtures of oxygen and (Bera), 
ii, 13. 

pure, vapour pressure of (RIESENFELD 
and Besa), ii, 248. 

in flames (MANcHOoT and BAUER), ii, 
543, 

use of, for oxidation (BRINER, PaTrRY, 
and DE LusErRna), i, 290. 

oxidation of saturated cyclic hydro- 
carbons by (KoETscHAU- and 
FLEMMING), i, 380. 

action of, on hydrocarbons (BuaIR, 
WHEELER, and LEDBURY), i, 1277. 

determination of, bromometrically 
(Mancuor), ii, 200. 

determination of, in presence of hydro- 

en peroxide (BAMBERGER and 
RAUTZL), ii, 563, 


P. 


Paints prepared with polymerised oils, 
colloidal phenomena in (COFFIGNIER), 
ii, 27. 

Palatine-chrome-black 6B, chromic and 
cobaltic lakes of (MoRGAN and SMITR), 
i, 1359. 

Palladium, spectrum of (LEVITSKAYA), 

ii, 435, 

promoter action of, in catalysis with 
copper (Hursr and RIDEAL), ii, 
321. 


Palladous oxide, preparation of, and its 
catalyticaction (SHRINER and ADAMs), 
ii, 668. 

Palladium organic compounds :— 
with organic selenides, aud their con- 

ductivity (FrirzMann), i, 935, 
936. 
with organic mono- and di-sulphides 


(TscHuGaEy and Iyanoy), i, 704. 
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Palladium detection, determination, and 
separation of :— 
detection of (IVANOV), ii, 196. 
analysis of complex compounds of, 
with organic sulphides (TscHUGAEV 
and FRITZMANN), ii, 505. 
determination of, in alloys (ANon.), 
ii, 427. 
determination of, and a method of 
separating it from other metals 
(MosER and NIEssNnER), ii, 204. 
Palladium electrodes. See Electrodes, 
Pallasite, chemical composition of 
(TscHIRVINSK]), ii, 773. 
Palm kernel oil, glycerides of (BomEr 
and ScHNEIDER), i, 608. 
Palmitic acid, sodium salt, hydration 
of curd fibres of (BENNETT), ii, 875. 
— salt (MENzIEs and WILKINS), 
i, 705. 
alamine esters of (KARRER, Hor- 
LACHER, LocHER, and GIESLER), 
i, 170. 
-aminopropylene glycol esters (BERG- 
MANN), i, 931, 932. 
cholesteryl ester, from the corpus 
luteum (HART and HEy1), i, 904. 
Palmitic acid, hydroxy-, from stick-lac 
(Tscotrcu and Litpy), i, 195. 
Palmitic anhydride, constants for 
(HoxpE, RivpEr, and ZAvEk), i, 259. 
— bromide, a-bromo- (v. AUWERS 
and WEGENER), i, 536. 
8-Palmityl-p-cresol, a-bromo- (V. 
AUWERS and WEGENER), i, 536. 
Panazx repens, saponin from (MURAYAMA 
and Iracak}), i, 596. 
Paucreas, effect of, on carbohydrate 
balance (TOENNIESSEN), i, 1128. 
amylolytic and glycolytic enzymes of 
(SERoNO and CrurTo) i, 470. 
available insulin in (FENGER and 
WILson), i, 684. 
effect of, on lactic acid production of 
muscle (FostER and Wooprow), 
i, 897. 
Pancreatic juice, effect of electrolysis on 
enzymes of (MaAIGNon), i, 350. 
role of, in digestion of proteins 
(TERROINE and PRrzyLECcK]), i, 237. 
Pansy, blue, ‘‘Emperor William,” 
colouring matter of (CurREY), i, 1093. 
by (RosENFELD), |, 
6 


activation of, by hydrocyanic acid 
(WILLSTATTRR and GRASSMANY), 
i, 1146. 

Papaveraldine, synthesis of (Buck, 
Haworru, and PERKIN), i, 1835. 
Papaverine, fluorescence of (BAYLE and 

Fasre), i, 980. 
Parabanic acid (ANDREASCH), i, 1346. 


+ 
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Paracetaldehyde, condensation of acet- 
aldehyde-ammonia with (TscHITscHI- 
BABIN and OPARINA), i, 766. 

Paraffin, heating of, under pressure, in 
presence of gases (WATERMAN and 
PERQUIN), i, 601. 

Paraffins, ignition of mixtures of air 
and (WHEELER; Mason and 
WHEELER), ii, 747. 

chlorinated, dielectric constants of 
(WALDEN and WERNER), ii, 648. 

Paraffin wax, velocity of oxidation of 
(Francis, MILLARD, RuTT, WATKINS, 
WALLINGTON, and GARNER), i, 357. 

Paraldol diacetate. See Acetylcyclo- 
aldol. 

Paramagnetism and temperature (WEISS 
and COLLET), ii, 586. 

Particles, determination of the size of, 
by centrifugal methods (SVEDBERG 
and NicHots), ii, 97. 

determination of distribution of size 
of (KELLY), ii, 830. 

a-Particles, mean effective path of 

(Linp and BARDWELL), ii, 11. 

brightness of  scintillations from 
hydrogen particles and (Kara- 

ICHAILOVA and PETTERSSON), ii, 

380. 

collision of, with light atoms (AKI- 
YAMA), ii, 814. 

capture and loss of electrons by 
(RUTHERFORD), ii, 225. 

bombardment of elements by (RUTHER- 
FORD and CHADWICR), ii, 296. 

Passivity (MULLER), ii, 743. 

Peaches, non-volatile acids of (NELSON), 
i, 1390. 

Pectins (SMOLENSKI), i, 16. 
in plants (HARDY; CHARPENTIER), 

i, 811. 

Pelargonidin chloride, synthesis of 
(Pratr and Rosinson), i, 305. 

Pelargonium, polymerisation of formal- 
dehyde by (SABALITSCHKA and RIESEN- 
BERG), i, 475. 

}-Pelletierine, synthesis of (MENZIES 
and Rosinson), i, 1335. 

Penicillium glaweum, invertase in 
a JOSEPHSON, and S6DERLING), 
1, 0. 

See BByy-Tetramethyl-pentan- 

“one. 

glucosides in (BRAECKE), i, 

Penta-acetylmaltal hydrate and hexa- 
acetate (BERGMANN, SCHOTTE, REN- 
NERT, LuDEWIG, and KoBEt), i, 267. 

(LEVENE and TAYLOR), 
1, 828, 


m-Pentacosoic acid, and its esters 
(LEvVENE and TayLor), i, 828. 
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n-Pentacosyl cyanide and iodide (LE- 
VENE and TAYLOR), i, 828. 
Pentadienones, reactions of (KoHLEX 
aud HELMKAMP), i, 745; (KOHLER 
and Drwey), i, 746. 
Pentaerythrityl ethyl thioether, and its 
compounds with chloroplatinic acid 
(TscHUGAEV and ILg1n), i, 704. 
Pentagalloyl-8-glucose, pentaferric salt 
of (ZeTzscHE, VIELI, LILLJEQVIST, 
and i, 402. 
Pentamethylchroman (CLAISEN), i, 198. 
N-Pentamethylenelencine, ethyl ester. 
See a-Piperidinoisohexoic acid, ethy] 
ester. 
N-Pentamethyleneleucinol. See 
8-Piperidinotsohexy! alcohol. 
Pentamethylethylguanidinium iodides 
(LEcHER and GRAF), i, 1051. 
Pentamethylgluconic acid, 
ester (PRYDE), i, 486. 
Pentamethylguanidinium iodide 
(LecHer and GraF), i, 1051. 
1:4:4:6:6-Pentamethyl-3:4:5:6-tetra- 
hydro-5-carboline (ROBINSON and 
THORNLEY), i, 1349. 
cycloPentanbis-1:2-diketohydrindene- 
1:2:2:2-dispiran (RaDULEscD), i, 58. 
Pentane, ae-dibromo-, action of coniine 
with (v. Braun and Pout), i, 551. 
Pentane-af-diol, and its diacetate 
(KAUFMANN and Apams), i, 197. 
Pentane-ay-diol, B-chloro-B-nitro- (WIL- 
KENDORF and TRENEL), i, 362. 
cycloPentane-1:2:2:3-tetracarboxylic 
acid, methyl esters (BERNTON, ING, 
and PERKIN), i, 1039. 
cycloPentane-1:2:3-tricarboxylic acid, 
and its derivatives, and 2-cyano-, 
methyl ester (BERNTON, ING, and 
PERKIN), i, 1039. 
cycloPentan-8-0l-4-one (STAUDINGER and 
Ruzicka), i, 747. 
A-Penten-y-ol (BAUDRENGHIEN), i, 133. 
acid, ethyl ester (STAUDINGER and 
Ruzicka), i, 747. 
Ay-Pentenoyl-a-allylacetoacetic acid, 
ethyl ester (HELFERICH and KEINER), 
i, 1167. 
(s)-2-Ay-Pentenoylindazole (v. AUWERS 
and ALLARDT), i, 879. 
Pentosans (HEuUSER and Rors), i, 497. 
determination of (PERVIER and 
GorTNER), ii, 71. 
determination of, in cellulose nitrate 
(Rassow and D6rpr), ii, 790. 
determination of, in wood cellulos 
(PowEL. and WHITTAKER), ii, 354. 
Pentoses, absorption spectrum of the 
blue pigment from, formed in the 
orcinol reaction (SCHEFF), i, 942. 
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Pentoses, detection of (SUMNER), ii, 
70. 
determination of (PERVIER and 
GORTNER), ii, 71. 
determination of, spectro-photo- 
metrically (ScHEFF), ii, 632. 
Pentose nucleotide, influence of insulin 
on the formation of (WINTER and 
SMITH), i, 104. 
Pepper, biack, constituents of (Orr and 
LUDEMANN), i, 418. 

oil, Manchuria (NAKAo and 
HIBUE), i, 64. 

Pepsin, action of arsenic and antimony 
compounds on (SMORODINCEV and 
RIABOUSCHINSKY), i, 472. 

evaluation of (VAN Urk), ii, 432. 
free and combined, determination of, 
in gastric contents (EGE), ii, 432. 
Peptides, relation of structure to rate of 
hydrolysis of (LEVENE, Simms, and 
PFALTZ), i, 1360. 

—_— active principles of (CLARK), i, 

79 


lactic acid fermentation of dextrose by 
(ACKLIN ; Baur), i, 124. 

production of hydrogen sulphide 
from, by bacteria (TILLEY), i, 
1385. 

Witte’s, constituents of (ABEL and 
GEILING), i, 797. 

Peptone, bromo- (VANDEVELDE), i, 

779. 

Perca fluviatilis, oxidising properties of 
the epithelium of the renal canaliculi 
of (MANQUAT), i, 688. 

Perchlorates. See under Chlorine. 

Perhydroindole. See Ovtahydroindole. 

Perhydrol. See Hydrogen peroxide. 

Perilla oil (BAvER), i, 364. 

Perillus bioculatus (stink- bug), carrotene 
from (PALMER and KniGHr7), i, 792. 
Permanganates. See under Manganese. 
Permanganic anhydride. See under 

Manganese. 

Permeability, physico-chemical basis of 
(BRINKMAN and v.SZENT-GYORGY]I), 
ii, 235. 

influence of alkaloids on (HEUBNER), 
i, 461. 

action of sucrose on, of blood- 
corpuscles and muscle (HrRuMA), i, 
1012. 

of cells (Brooks), i, 1262, 1263. 

non-reciprocal (WERTHEIMER), i, 686, 
1011. 

Permutite,. use of, in separation and 
determination of ammonia in urine 
(Koxs), ii, 699. 

Peroxydases in plants (GALLAGHER), i, 
595. 

Persilicates. See under Silicon. 
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Perylene, and its derivatives (ZINKE 
and ScH6pFEr), i, 1080 ; (ZINK& and 
PonGRATz2), i, 1081. 

Perylene, dihydroxy-, preparation of 
(PEREIRA), i, 38. 

Perylenequinhydrone (ZINKE and Pon- 
GRATZ), i, 1081. 

Perylenequinol (ZINK and PonGRATz), 
i, 1081. 

Perylenequinone, amino-, bromodi- 
amino- and bromodinitro-deriv- 
atives (PEREIRA), i, 1081. 

amino-, dichloro-, and dinitro-deriv- 
atives (ZINKE and ScHOPFER), i, 
1080. 

Petrol, solubility of, in water (MILLIGAN), 
ii, 726. 
natural-gas, composition of (ANDERSON 
and ERsKINB), i, 481. 

Petroleum, effect of gases on the inter- 
facial tension between water and 
(BRINKMAN and 
ii, 235. 
cracking of (WATERMAN and Revs), i, 
254 ; (GRIGNARD and SrraTFORD), 
i, 841. 
in relation to coke-oven and low- 
temperature tar (ScHUTz), i, 628. 
asphaltic and lubricant hydrocarbons 
in (MABERY), i, 129. 
vanadium in (PorTER), ii, 767. 
Japanese, composition of (KOMATSU 
and Kusumoro), i. 502; (Komatsu 
and TANAKA), i, 628. 
from Oklahoma, hydrocarbons in 
(WaGNER), i, 357. 
determination of naphthenes in 
(OrMANDY and CRAVEN), ii, 351. 

Pheophytin, red substance from the 
action of ferric acetate on (Maty- 
SIAK), i, 1092. 
copper and zinc compounds of 
(WILLSTATTER and SJésrre), i, 
1154. 

Phanerogams, heterotropic, chemistry 
of (EINLEGER, FISCHER, and ZELLNER), 
i, 817. 

Phase rule, application of, to electro- 
chemical cells (BEATTIE), ii, 838. 

Phaseolus multiflorus. polymerisation of 
formaldehyde by (SABALITSCHKA and 
RIESENBERG), i, 475. 

Phellandrenes (SMITH, 
Reap), i, 658. ‘ 

Phenaceturic acid, enzymic hydrolysis 
of (NEUBERG and Nocucni), i, 1145. 

Phenaceturic acid, o-chloro- (CERECEDO 
and SHERWIN), i, 450. 

Phenacyl mercaptan, preparation of, 
and its derivatives (GRoTH), i, 1321. 
thiobenzoate, and its phenylhydra- 
zone (GrorTH), i, 1322. 


CaRTER, and 


q 
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Phenacyl, thiocarbonates, and their 
derivatives (GRoTH), i, 1821. 

V-Phenacyldiaminoveratrone (LAWsoN, 
PERKIN, and Rosinson), i, 563. 

Phenacylearbothiolglycollic acid, and 
its salts and 
i, 1322. 

Phenacylearbothiolonglycollic acid, and 
its salts and derivatives (GRoTH), i, 
1321. 

Phenacylmercuric chloride (KHARASCH 
and STAVELEY), i, 154. 

Phenacylmethylethylamine, and its salts 
(MEISENHEIMER, ANGERMANN, FINN, 
and VIEWES), i, 1300. 

Phenacylphloroglucinol dimethyl] ether 
(FREUDENBERG, ORTHNER, and 
FIKENTSCHER), i, 661. 

Phenacylsuccinic acid, oxime and 
phenylhydrazone of (ING and PrEr- 
KIN) i, 1163. 

1-Phenacy]-1:2:3:4-tetrahydroquinoline, 
and its d-bromocamphorsulphonate 
(MEISENHEIMER, ANGERMANN, 
and ViEwr@), i, 1301. 

Phenacyldithiocarbaminoacetic acid, 
and its sodium sait (GroTH), i, 1322. 

Phenanthraphenazine, 1:4-dihydroxy- 
(Brass and STADLER), i, 408. 

Phenanthraquinhydrone, salts of (GoLD- 
SCHMIDT and CHRISTMANN), i, 654. 

Phenanthraquinones, aminohydroxy-, 
and dihydroxy-, and their salts and 
derivatives (Brass, FERBER, and 
STADLER), i, 407; (Brass and Stap- 
LER), i, 408. 

Phenanthraquinone colouring matters 
(StrcaR and Koy), i, 566. 

Phenanthraquinoneazo-3-naphthoic 
acid, hydroxy-derivatives (SIRCAR 
and Roy), i, 566. 

Phenanthraquinone-4-azosalicylic acid 
(Sincar and Roy), i, 567. 

Phenanthraquinonebis(azohydroxy-3- 
ea acids) (SrrcAk and Roy), 
1, 4546, 

Phenanthraquinone-2:7- and -4:5-bis- 
— acids (Sincak and Roy), 
1, 

Phenanthraquinonediazonium perbrom- 
ides (Brass, FERBER, and STADLER), 
(Brass and i, 


Phenanthrene, vapour pressure of (Mor- 
TIMER and MurpHry), ii, 17. 
Phenanthrene, dichloronitro- and chloro- 


nitrohydroxy-derivatives (SCHMIDT 
and ACKERLE), i, 529. 
Phenanthrene colouring matters 


(Brass), i, 407. 
Phenanthrene series (ScHMIDT and 
ACKERLE), i, 529. 
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Phenanthrene-2-sulphonic acid, 10- 
bromo-9-hydroxy-, and ifs salts 
(HENstTook), i, 844. 

Phenanthrene-2-sulphonyl bromide 
9:10-dibromo- (HENSTOCR), i, 845. 

Phenanthridone, 2:7-diamino-, acetyl 
derivative (ADKINS, STEINBRING, and 
PICKERING), i, 1198. 

Phenanthrone, 9:9- and 10:10-dichloro- 
4-nitro- (ScHMIDT and ACKERLB), i, 
529. 

Phenanthroxazine, 2-nitro- (ScHMIDT 
and ACKERLE), i, 530. 

10-Phenanthroxyl, 9-chloro- (GoLpD- 
SCHMIDT and STEIGERWALD), i, 1062. 

10-Phenanthryl jeroxide, 9-chloro- 
(GoLDscHMIDT and STEIGERWALD), 
i, 1062. 

Phenazine, 1:4-dichloro-2:3-dihydroxy- 
(KEHRMANN and Burrat), i, 213. 

Phenetole, 2:6-diamino-, dihydrochloride 
and diacetyl derivative (FRomM and 
EBERT), i, 1059. 

Phenetoleazosulphophenyldi(dimethyl- 
aminobenzeneazophenyl)carbinol (SEN 
and SETT), i, 337. 

Phenetoleazosulphophenyltetramethyl- 
diaminodiphenylearbinol (SEN and 
SETT), i, 336. 

8-p-Phenetolesulphonylearbostyril, and 
its p-tolyl thioether (TR6GER and 
MEINECKE), i, 557. 

2-p-Phenetolesulphonylquinoline (TRO- 
GER and MEINECKE), i, 557. 

3-p-Phenetolesulphonylquinocline, 2- 
amino-, and its hydrochloride, and 
2-chloro- (TROGER and MEINECKB), 
i, 557. 

8-p-Phenetolesulphonylthiocarbostyril 
(T6GER and MEINECKE), i, 558. 

sulphonylquinoline (TrécrR and 
MEINECKE), i, 558. 

3-p-Phenetylamino-5-thiol-1:2:4-tri- 
azole, and its derivatives (FROMM, 
Brick, RUNKEL, and MAYER), i, 673. 

3-p-Phenetylamino-1:2:4-triazole, and 
5-amino-, and their derivatives 
(Fromm, Brick, RunKEL, and 
MAYER), i, 673. 

p-Phenetylcarbamide, determination of, 
by means of xanthydrol (RE1F), ii, 
575. 

p-Phenetylthiocarbamide (Dyson and 
GEORGE), i, 1057. 

p-Phenetylthiocarbimide (Dyson and 
GEorGE), i, 1057. 

p-Phenetylxanthylearbamide (REIF), ii, 
575 


Phenol, production of, by intestinal 
bacteria (HANKE and KOogssLER), 
i, 806, 
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Phenol, electrical resistance of mixtures 
of water and (FIscHER), ii, 234. 
action of chloropicrin on (BERLIN- 
GozzI and BADOLATO), i, 725. 

condensation of, with cyclic hexenes 
(SCHRAUTH and QUASEBARTH), i, 
724. 

and its derivatives, action of hypo- 
bromous acid on (BIILMANN and 
RIMBERT), i, 35. 

nitration of (ARNALL), i, 636. 

catalytic reduction of, under high 
pressure (INOUE), i, 635. 

germicidal efficiency of, mercuric 
chloride and potassium mercuri- 
iodide (Capora and Lamson), 
i, 592. 

derivatives, absorption 
(Purvis), ii, 219. 

electrochemical oxidation of alkyl 
ethers of (FicHTER and DIETRICH), 
i, 282. 

Phenol, o-amino-, a-naphthoy!l and 4:6- 
dibromo-a-naphthoyl derivatives, 
and their derivatives (RAIFoRD and 
GREIDER), i, 384. 

p-amino-, benzoyl derivative, bromo-, 
bromonitro-, chloro- and chloro- 
nitro-, iodo-, and iodonitro-deriv- 
atives (RarForD, Tarr, and Lan- 
KELMA), i, 1184. 

m- and p-amino-, nitration of deriv- 
atives of (REVERDIN), i, 1306. 

2:6-diamino-, derivatives of, and 4- 
bromo-2;6-dinitro-, and 2:6-dinitro-, 
benzoate (FromM and EBERT), 
i, 1059. 

4:6-dibromo-o-amino-, -chloroamino- 
and -nitroamino-, derivatives of 
(RalForD and CouTuRE), i, 1805. 

4-chloro-2-amino-, and 4-chloro-6- 
bromo-2-amino-, and their acetyl 
derivatives (KorozyNskI and 
OBARSK!), i, 315. 

m-chloro-p-nitroso- (Hopason), i, 726. 

iodonitro-derivatives (KEIMATSU), i, 
1059. 

diiodonitro-derivatives (BRENANS and 
Prost), i, 965. 

4-iodo-3:6-dinitro- and 3:6-dinitro-4- 
amino-, with its acetyl derivative 
(GrraRp), i, 959. 

m-nitro-, derivatives of (ARNALL), 
i, 636. 

thio-, behaviour of, in the organism 
and Lewis), i, 788. 

Phenols, and their ethers, fluorescence 
spectra of (MaRsH), ii, 219. 

tautomerism of (FucHs and ELSNER), 
i, 960. 

equilibria of fenchone with (KREMANN 
and i, 63. 


spectra of 


Phenoxazone, 
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Phenols, equilibria of succinimide with 


(KREMANN and Dirrricw), i, 36. 

condensation of acetylene with 
(WENZKE and NIEUWLAND), i, 
282. 

reactions between aldehydes and (van 
ITALLIE and HARMSMA), ii, 634. 

reactions of, with aromatic carby]- 
amines (PASSERINI), i, 1320. 

and their propenyl ethers, action of 
formic acid on (GLICHITCH), i, 
1306. 

8:5-dinitrobenzoic esters of (BROWN 
and KREMERs), i, 168. 

identification of, spectroscopically 
(PALKIN and WALEs), ii, 630. 

determination of, in blood (THEIs and 
BENEDICT), ii, 708, 

determination of, colorimetrically, in 
urine (GoIFFON and NEPpVEUx), 
ii, 706. 


Phenols, amino-, solubility of (Sipewick 


and CALLOW), i, 506. 
acylation of (RairorD, TAFT, and 
ANKELMA), i, 1183. 
iodo-, catalytic properties of (Mourgu, 
DuFRAIsSE, and TOUCHES), 
i, 635. 
nitro-, isomeric, reduction of mix- 
tures of, with stannous chloride 
(KLEMENGC and KLEIN), i, 36; 
(KLEMENC), i, 383. 
toxicity of, and their glucosides 
(GLASER and WULWEKE), i, 797. 
nitroso-, tautomerism of (Hopasoy), 
i, 725. 
thio- (BRAND and STALLMANY), i, 
851; (BRaNnpD and Voart), i, 852; 
(BRAND and GRoeEBg), i, 1063; 
(Branp and i, 1064. 


Phenolase in blood (H1zumk), i, 1145. 
y-Phenolhalogenides (LINDEMANN and 


FortH), i, 181. 


Phenolphthalein, potassium salts (Bas- 


SETT and BAGNALL), i, 856. 
oxime and imide derivatives of (OpDO 
and Curti), i, 966, 1199. 


Phenolphthalein, 3-thiol-, and its ethers 


and theif oximes (HoLT and REID), 
i, 1310. 


Phenolsulphonic acids, salts and esters, 


determination of sulpbur in (Simon 

and FRERKEJACQUE), i, 636. 
methyl esters, action of bromine on 

(SIMON and FrEREJACQUE), i, 636. 
8-bromo-4-amino-, 8- 
chloro-2:10-dibromo-4-amino-, 2:8:10- 
tribromo-4-amino-, and 2:8:10-éri- 
iodo-4-amino- (Korczynski and 
OBARSKI), i, 316. 


Phenoxides, action of carbon dioxide on 


(MEYEn), i, 847. 
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Phenoxyacetic acid, .hexamethylene- 
tetramine salt (GeHE & Co. and 
i, 1312. 

Phenoxyacetic acid, 2- and 3-nitro-4- 
amino-, and 2:3-dinitro-4-amino-, 
acetyl derivatives (GIRARD), i, 959. 

Phenoxybutylpyrrolidine, and its salts 
(v. Braun, BuEssinc, and ZoBEL), 
i, 426. 

8-Phenoxypropionic acid, and its deriv- 

atives, preparation of (POWELL), i, 
287. 

Phenyl alkyl sulphides, p-amino- and 

p-nitro- (WALDRON and REID), 
i, 95. 
o-nitro- (Foster and Rerp), i, 


1243. 

alkyl and aryl sulphides, o- and p- 
bromo- (HOLT and REID), i, 1350. 

amyl and methyl] sulphides, o-hydroxy- 
and Rerp), i, 1310. 

anisates and nitrobenzoates, o- and p- 
nitro- (BARNETT and Nrxon), i, 
1193. 

benzyl ether, action of the oxides and 
oxy-acids of nitrogen on (RYAN and 
KEANE), i, 505. 

8-bromoethyl ether, p-amino-, acetyl 
derivative (SocrkTy oF CHEMICAL 
InDUsTRY IN BASLE), i, 160. 

B-diethylaminoethyl ether, p-amino-, 
acetyl derivative, and its hydro- 
chloride oF CHEMICAL 
INDUSTRY IN BASLE), i, 160. 

ethers, nitro-, and their halogen deriv- 
atives (MATTER), i, 1303. 

ethylene and nitrophenyl ethylene 
ethers, nitro-derivatives (RYAN and 
Kenny), i, 505. 

ethyl sulphides, 0-amino-, o-bromo-, 
o-cyano-, and o-iodo- (BRAND and 
STEIN), i, 1064. 

cyclohexyl ether (ScHRAUTH and 
QUASEBARTR), i, 724. 

hydroxyethyl ethers, o- and p-nitro- 
(MarrER), i, 1063. 

p-hydroxyphenyl ethers (Konn and 
BENCZER), i, 38. 

o-hydroxyphenyl sulphide (Hott and 
Rerp), i, 1310. 

mercaptan, p-nitro-, esters (WALDRON 
and Rerp), i, 95. 

methyl sulphide, o-nitro-, additive 
compound of silver nitrate and 
(Branp and GrosEt), i, 220. 

methyl sulphides, chloro-, chloro- 
amino-, chlorobromo-, chlorocyano-, 
chlorohydroxy-, and chloroiodo-, 
and their derivatives (BRAND and 
GEORGE), i, 1063. 

nitrobenzyl ethers, di- and ¢ri-nitro- 
(Ryan and Kganz), i, 505. 
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SUBJECT. 


Phenyl ether, p-amino-, 
acetyl derivative, and its hydro- 
chloride (SoctrTy oF CHEMICAL 
INDUSTRY IN BASLE), i, 160. 

disulphide, amino-, 2-p-nitrobenzoyl 
— (Bocert and SNELL), i, 
772. 

thiocyanate, p-bromo-, 4-bromo-2- 
nitro-, and p-iodo- (CHALLENGER 
and CoLuins), i, 953. 

Phenylacenaphthanaphthazonium chlor- 
ide (SircAR and Guna), i, 428. 

Phenylacetamide, electrolytic reduction 
of (KiNDLER, GIESE, and IsBERG), 
i, 731. 

and its diazonium sulphate (Pum- 
MERER and BITTNER), i, 382. 

Phenylacetic acid, dihydroxypheny]- 
pyridinium salt (BARNETT, CooK, 
and Prck), i, 872. 

pheny! and p-tolyl esters (AUTENRIETH 
and THOMAE), i, 486. 

Phenylacetic acid, o-aminv-, ethy] ester, 
condensations of (WISLICENUS and 
BuBECK), i, 419. 

2:4:6-tribromo-, and its derivatives 
(HENRaUT), i, 842. 

Phenylacetic acids, substituted, fate of, 
in the organism (CERECEDO and 
SHERWIN), i, 449. 

Phenylacetonitrile, condensations of, 
with esters (WiIsLICENUS, BuTTER- 
FASS, KoKEN, EICHERT, and Mar- 
QUARDT), i, 396. 

-Phenyl-a-acetonyl-y-butyrolactone 
(Mumm and BropgErsEn), i, 83. 

Phenylacetyl chloride, o-chloro- (CERE- 
CEDO and SHERWIN), i, 450. 

w-Phenylacetylacetone, 3-chloro- (Mor- 
GAN and PortER), i, 1079. 

2-Phenylacetylindazoles, and o-nitro- 
(v. AUWERs and ALLARDT}, i, 879. 

Phenylalanines, ¢rihydroxy- (SCHAAF 
and LABOUCHERE), i, 515. 

Phenylalanine series (WASER and 
BRAUCHLI), i, 1068. 

Phenylalkylacetic acids, and _ their 
benzyl esters, preparation of (RAMART 
and HALLER), i, 732. 

Phenylallylacetic acid, benzyl ester 
(RAMART and HAt.Er), i, 732. 

Phenylamino-. See also Anilino-. 

2-Phenyl-3-o-aminobenzylquinoline, and 
its compound with phthalic anhydride 
(GABRIEL and Wo.Tsr), i, 178. 

Pheny1-p-aminobenzylsulphone, 
(WALDRON and REID), i, 
9 


1-Phenylamino-2:6-diphenyl-4-methy]- 
pyridinium iodide (ScHNEIDER), i, 
1109. 
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p-Phenyl-§-aminoethanol, a-hydroxy-, 
and its hydrochloride (H1NsBERG), i, 
167. 
8-Phenylaminoethylaniline, 8-o-chloro-, 
toluene-p-sulphonyl derivative, and 
its hydrochloride (CLEMo and 
KIN), i, 1844. 
2-Phenylamino-3-mercapto-1:4-naphtha- 
quinone, and its sudium salt (FaRB- 
WERKE VORM. MEISTER, Lucius, & 
Brunine), i, 1326. 
5-Phenylaminomethylsalicylic acid, 
methyl ester (BAUER and BUHLER), 
i, 986. 
2-Phenylamino-1:4-naphthaquinone, 3- 
chloro-,and 3-chloro-2-p-amino-, acetyl] 
derivative (FARBWERKE VORM. 
Meister, Lucius, & i, 
1326. 
a-Phenylamino-a-phenylbutane, prepar- 
ation of (DESCAMPs), i, 955. 
a-Phenylamino-a-phenylethane, prepar- 
ation and resolution of (DESCAMPs), 
i, 955. 
4-Phenylamino-1-phenylimino-S-naph- 
thaquinone (SocIETE ANONYME DES 
Marikres CoLoRANTES ET PRODUITS 
CHIMIQUES DE St. DENiIs, WAHL, 
and LANTZ), i, 1210. 
a-Phenylamino-a-phenylpropane, 
paration of (DescampPs), i, 955. 
5-Phenylamino-1:3:4-thiodiazole, 2- 
amino-, and its derivatives (FROMM 
and JoKL), i, 883. 
4-Phenylamino-1-y-tolylimino-8-naph- 
thaquinone (Socitt& ANONYME DES 
COLORANTES ET PRODUITS 
CHIMIQUES DE St. DENIS, WAHL, 
and LANtTz), i, 1210. 
$-Phenylamino-1:2:4-triazole, and 5- 
amino-, and their derivatives (FRoMM, 
Brick, RuNKEL, and MAYER), i, 
672. 
1-Phenylamino-2:4:6-triphenylpyridin- 
ium iodide (SCHNEIDER), i, 1109. 
e-Phenylamyl chloride (ConANT and 
KERNER), i, 274. 
Phenyl-n-amylnitrosoamine (RADCLIFFE 
and GRINDLEY), i, 1183. 
N-Phenyl-a-anilinoacetylbenzoacetodi- 
nitrile, and its compound with mer- 
euric chloride and hydrochloric acid 
(Benary and Scuwovcn), i, 417. 
and its 
nickel salt and dibenzoyl derivative 
(Ponzto and BERNARDI), i, 294. 
5-Phenyl-4-anisyl-1:2:4-triazole, 3- 
thiol-, and its benzoyl derivative 


pee- 


(Fromm, SorFner, and FREY), i, 94. 
Pheny]-2-anthraquinonylcarbamide, 

and p-nitro- (BATTEGAY and BERN- 

HARDT), i, 60. 


INDEX OF SUBJECTS. 


Phenylarsinic acid, 3:4-diamino-, con- 
densation products of, and its deriv- 
atives (LEWIs, CRAMER, and BLy), i, 
1245. 

Phenyl-p-arsinic acid benzyl ketone 
(MARGULIEs), i, 1247. 

Phenylazide, decomposition of, hy 
benzene und p-xylene (BERTHO),i, 953. 

Phenylazide, 2:4-dichloro- 
i, 436. 

N-Phenylbenzaldoxime, p-chloro- ([x- 
GOLD and WRaAvER), i, 1118. 

Phenyl-a8-benzophenazonium salts, and 
amino-, absorption spectra of (KEHk- 
MANN and Sanpoz), i, 215. 

2-Phenylbenzopyrylium chloride and 
perchlorate (LOWENBEIN, PonerAcz, 
and SPIERs), i, 1222. 

dihydroxy, and  3:7:4’-trihydroxy- 
(PRATT and Rosrnson), i, 305. 

2-Phenylbenzoselenazole, 6-amino-, fur- 

furylidene derivative (BoGErrT ani 
Hopkins), i, 1241. 
6-cyano- (BocERT and Hopkrns), i, 
1004. 
2-Phenylbenzoselenazole-6-carboxylic 
acid, and its methyl ester (BocEnt 
and Hopxrns), i, 1004. 
2-Phenylbenzoxazole, 6-amino-, benzoy] 
derivative (FRomM and 1059. 
2-Phenyl-5-benzoyloxymethyloxazo- 
lidine, and its p-nitrobenzoy! deriv- 
ative (BERGMANN), i, 931. 
2-Phenylbenzthiazole, 2-p-nitro- (Bo- 
GERT and SNELL), i, 772. 
1-Phenylbenztriazole, 7-amino-, and 
its acetyl derivative (LINDEMANN and 
WERTHER), i, 1234. 

p-Phenylbenzyl alcohol (v. Braun and 
ENGEL), i, 638. 

p-Phenylbenzyl chloride (v. Braun and 
ENGEL), i, 633. 

p-Phenylbenzylamine, and its salts and 
derivatives (v. Bkaun and ENGEL), i, 
633. 

amine, and its hydrochloride (v. 
BRAUN and ENGEL), i, 634. 

Phenylbenzylglyoxal (DurraissE and 
MovuREv), i, 406. 

as-Phenylbenzylhydrazine, p-nitro- 
(Crusa and RastEt1t), i, 579. 

1-Phenyl-4-p-benzylideneaminopheny]- 
(PUMMERER and 
i, 382. 
2:4-dihydroxy- (S6pERQUIST), i, 207. 
p-Phenylbenzylmethylamine (v. BRAUN 
and ENGEL), i, 634. 
2-Phenyl-5-benzylpyridine, and its salts 
(Benary and PSILue), i, 873. 
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Phenylbromoacetic acid, /-menthyl 
esters, diastereoisomeric, racemisation 
of (McKenzie and Sairn), i, 1066. 

Phenyl 
ethyl ketone (DUFRAIsSE and GILLET), 
i, 651; (GrLLET), i, 1207. 

Phenyla-bromo-88-dimethoxy-8-phenyl- 
ethyl ketone (DuFralIssE and GILLE?), 
i, 651. 

Phenyl a-bromo-88-dipropoxy-8-phenyl- 
ethyl ketone (DUFRAISsE and GILLET), 
i, 651. 

Phenyl a-bromo-S-ethoxystyryl ketone 
(DuFRAIssE and GILLET), i, 651; 
(GILLET), i, 1208. 

8-hydroxy- (GoupET and PAILLARD), 
i, 1055. 

Phenyl a-bromo-8-methoxystyryl ketone 
(DuFRAISSE and GILLET), i, 651; 
(GILLET), i, 1208. 

2-Phenyl-4-y-bromophenylmethylene- 
1:2:4-oxadi-imine, and p-chloro- 
(INGOLD), i, 323. 

Phenyl a-bromo-8-phenyl-a-piperidino- 
ethyl ketone (DurraissE and 
MovureEv), i, 405. 

Phenyl a-bromo-8-propoxystyryl ketone 
(DUFRAISSE and GILLET), i, 651 ; 
(GILLET), i, 1208. ’ 

Phenyl a-bromostyryl ketone, action 
of piperidine on (DuFRAISSE and 
Mourev), i, 405. 

a-Phenylbutan-a-ol, Ay-dichloro- and 
BBy-trichloro- (HELFERICH and 
BesLER), i, 1165. 

Phenylbutan-y-ol, 4-bromo-2-hydroxy- 
(STOERMER, CHYDENIUS, and ScHINN), 
i, 410. 

a-Phenyl-As-butenyl ethyl carbonate 
(HALLER and BaveEr), i, 831. 

Phenyl Ay-butenyl ketone, y-hydroxy-, 
and trihydroxy-, and its semicarb- 
azone (HELFERICH and KEINER), 
i, 1167. 

y-Phenyl-A«-butinen-7y-ol, and its copper 
derivative (ZALKIND and ROSENFELD), 
i, 1291. 

-Phenylbutyl chloride (Conant and 
KERNER), i, 274. 

8-Phenylisobatyric acid, fate of, in the 
body (Kay and Raper), i, 585. 

a-Phenylisvbutyroacetic acid. See 
Keto-a-phenyl-y-methylvaleric acid. 

Phenyleamphanylearbinylamine (RUPE 
and Brix), i, 753. 

Phenyl camphanylmethyl ketone, and 
its derivatives (RUPE), i, 648. 

a-Phenylcarbamylcarvomenthylsemi- 
carbazide (PoTH and BAILEY), i, 226. 

a-Phenylearbamylfenchylsemicarbazide 
(PorH and BaIry), i, 226. 
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azide (PoTH and BAiLRy), i, 226. 

a-Phenylcarbamylmenthylsemicarb- 
azide (PoTH aud BaILEy), i, 226. 

Phenylearbylamine, reactions of, with 

anils of aromatic o-hydroxyalde- 
hydes (PassERInt), i, 1319. 
action of B-naphthol on (PAssERIN}), 
i, 57, 751. 
reaction of pernitrosocamphor with 
(PASSERINI), i, 1212. 

Phenylearbylamine, p-bromo-, and ;- 
chloro- (LNGOLD), i, 323. 

5-Phenyl-l-carvomenthyltriazole, 3- 
hydroxy- (PoTH and BaILEy), i, 226. 

2-4-dihydroxy- (SO6DERQUIST), 
i, 207. 

2-Phenyl-5-a-chlorobenzylpyridine 
(BENARY and PSILLR), i, 872. 

Phenyl §S-chloroethyl ketones, hydr- 
oxy- (MAYER and VAN ZiTPHEN), 
i, 411. 

Phenyl 5-chloro-4-hydroxy-a-naphthyl 
ketone (Society oF CHEMICAL Ix- 
DUSTRY IN BASLE), i, 175. 

2-Pheny1-5-chloromethyloxazoline, and 
its hydrochloride (BERGMANN), i, 93. 

«- 
a-methylhydrazine (Giva), i, 38. 

Pheny]-p-chlorophenylcarbodi-imide 
(INGOLD), i, 323. 

1:2:4-oxadi-imine (INGOLD), i, 323. 

Phenyl y-chloropropyl ketone (CONANT, 
SEGuR, and KIRNER), i, 1205. 

Phenyleinnamic acid, a- and §-napk- 
thy! esters (ALOE), i, 37. 

3-Phenyleinnoline-4-carboxylic acid 
(SToLLE and BEcKER), i, 987. 

Phenyl-p-cresolsulphone (MEYER andl 
STEINMETZER), i, 30. 

Phenyl-y-cumylsulphone 
ScHMIDT, and GRIM), i, 29. 

Phenyl 
ketone, and its hydrazone (KOHLER 
and BARRETT), i, 745. 

Phenyl y-cyano-8-phenylbutenyl ketore 
(KoHLER and BaRRETr?), i, 744. 

a-Phenyl-88-di-p-anisylethyl alcohol 
(TiFFENFAU and OREKHOV), i, 2838. 

a-Phenyl-8-diethylaminoethyl alcohol 
(MARVEL and DU VIGNEAUD), i, 1194. 

a-Phenyl-S8-diethylaminoethyl p-amino- 
and p-nitro-benzoates, and their salts 
(MARVEL and pu ViGNEAUD), i, 1194. 

a-Phenyldiglycollic acid, and its ethy! 
ester and amide (GopcHort), i, 48. 

Phenyldiguanidine, salts and derivatives 
of (RomAN!), i, 847. 

oxylic acid (ING and PERKIN), i, 1163. 
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(Weitz, K6nic, and WIsTING- 
HAUSEN), i, 425. 

3(?)-Phenyl-1:2-dihydroquinoxaline-6- 
arsinic acid (LEWIs, CRAMER, and 
Buy), i, 1246. 

9-Phenyl-9:10-dihydromesothioanthra- 
cene, chloro- and nitro-derivatives 
(BistRzycK1 and TRAUB), i, 1333. 

Pheny1-3:3’-di-indylmethane-2:2’-di- 
carboxylic acid, and its potassium 
salt and ethyl ester (GRANACHER, 
MAHAL, and GERO), i, 765. 

1-Pheny1-2:5-dimethyl-4-aldehydopyr- 
role-3-carboxylic acid, and its deriv- 
atives (FIscHER and SMEYKAL), i, 201. 

Phenyldi(dimethylaminobenzeneazo- 
phenyl)carbinol (SEN and i, 
336. 


Phenyl p-dimethylaminostyryl ketone, 
o- and p-hydroxy- and their deriv- 
atives (NAGELI and TAMBOR), i, 534. 

2-Phenyl-3:4’-dimethylbenzopyrylium 
ferrichloride (RopiINsoN, CRABTREE, 
Das, Lawson, Lunt, Roperts, and 
WILLIAMS), i, 307. 

Phenyldimethylearbinol, benzenesul- 
phonate of (FRANKEL and GRUBER), 
i, 72. 

2-Phenyldimethylene-1:2-oxaimine-4:4- 
dicarboxylic acid, ethyl ester and 
2-p-bromo-, and 2-p-chloro- (INGOLD 
and WEAVER), i, 1117. 

4(or 5)-Phenyl-1:3-dimethylglyoxali- 
nium iodide (HAzELDINE, FYMAN, 
and WINCHESTER), i, 1114. 

1-Pheny]-2:5-dimethyl-4-nitrovinyl- 
pyrrole-3-carboxylic acid, ethyl ester 
(Fischer and SMEYKAL), i. 201. 

1-Phenyl-3:5-dimethylpyrazole-4-alde- 
hyde, and its derivatives (RoJAHN 
and Fanr), i, 92. 
1-Pheny]-3:5-dimethylpyrazole-4- 
carboxylicacid, anhydride and chloride 
(RogAHN and Fanr), i, 92. 
4-thiocyano- (KAUFMANN and LIEPr), 
i, 209. 
1-Phenyl-2:3-dimethylpyrazolone-5- 
earbithionic acid, ethyl ester (Bren- 
and i, 558. 
1-Pheny1-2:3-dimethylpyrazolone-5- 
thionic acid, and its salts and methyl 
ester (BENARY and ScHMIDT), i, 553. 
1-Phenyl-2:5-dimethylpyrrole, 1-p- 


amino-, acetyl derivative (BULOW and 
Dick), i, 1233. 
1-Pheny]-2:5-dimethylpyrrole-3:4- 
dicarboxylic acid, 1-p-amino-, and its 
acetyl derivative and 1-p-nitro-, and 
their salts and derivatives (BiLow 


and Dick), i, 1233. 


SUBJECTS. 


9-Phenyl-1:3-dimethyluric acid, action 
of alkalis on (GATEWoopD), i, 218. 
9-Phenyl-1:7-dimethyluric acid (GaTE- 
woop), i, 218. 
(BRAND and BERLIN), i, 720. 
4-Phenyl-3-diphenylmethyl-5-pyrazo- 
lone (WISLICENUS, BUTTERFASS, 
EIcHERT, and Marquarpt), 
i, 
5-one, chloro- and nitro-derivatives 
(BistTRzycKI and TRAvsB), i, 1333. 
1-Phenyl-3:5-di-n-propylpyrazole, 1-p- 
nitro-( MORGAN and THOMASON), i, 495. 
Phenyl-2:2’-dipyridylamine, o-hydroxy- 


(DiEPoLDER, DACHLAUER, EUER- 
LEIN, and WOLFEL), i, 995. 
Phenyldiveratroharmyrine (LAwson, 


PERKIN, and Rosinson), i, 563. 
p-Phenylenearsinicstibinic acid, and its 
derivatives (ScHMIDT), i, 1003. 
m-Phenylenediamine = stannisulphate 
(Druce), i, 277. 
p-Phenylenediamine, action of carbon 
disulphide on (BousER and Harr- 
SHORN), i, 317.. 
diisonitrosoacetyl derivative (Bor- 
SCHE, WEUSSMANN, and 
SCHE), i, 987. 
p-Phenylenedihydrazinetetracarboxylic 
acid, ethyl and methy] esters (SroLLi 
and LEFFLER), i, 1003. 
p-Phenylene-1:2-dinaphthaditriazole, 
(CHARRIER, Bonomi, and _ 
NAZZI), i, 334. 
vic-p-Phenyleneditriazolediphthalonic 
acid (CHARRIER, BonomI, and 
BETTINAZZ1), i, 335. 
o-Phenylenediveratrocopyrine, and its 
acetate (LAWSON, PERKIN, and 
Rosinson), i, 564. 
o-Phenyleneguanylphenylmethyl- 
guanidine (PELLIZzAkI), i, 772. 
Phenyleneoxideacridone (BorscHE and 
ScHACKE), i, 161. 
Phenyleneoxidedihydroanthranol 
(Borscue and ScHACKE), i, 162. 
Phenylene-8-stibinicarsinic acid, 
hydroxy- (ScumiprT), i, 1004. 
(PELLIZZARI), 
Phenylethenylamidine picrate (Ponzi0 
and ZANARDI-LAMBERT}), i, 325. 
Phenylethinylearbinols, halochromy of 
(WELTzIEN, MicHEEL, and Hess), i, 


Phen lethinyldianisylethinylcarbinol 
(WELTzIEN, MIcHEEL, and Hass), i, 
41. 

a-Phenylethyl alcohol, dehydration of 
(DEscamps), i, 850. 


4. 


INDEX OF SUBJECTS, 


o-amino-, and o0- 
nitro-, and their salts and derivatives 
(JAENISCH), i, 170. 
B-Phenylethylborneol i, 648. 
8-Phenylethylbornylene (Rupe), i, 648. 
Phenylethylene. See Styrene. 
8-Phenylethylglycine, benzenesulphonyl 
derivative (V. BRAUN, BLEssING, and 
CAHN), i, 873. 
2-Phenyl-l-ethylglyoxaline, 5-chloro-, 
and its picrate (KARRER and GRANA- 
CHER), 1, 1118. 
a-Phenyl-8-ethylhexanes, a8-dihydroxy- 
(TIFFENEAU and Levy), i, 825. 
as-Phenylethylhydrazine, p-nitro- 
(Crusa aud RastTE ttt), i, 579. 
1-8-Phenylethyl-2:5-dihydroxymethyl- 
pyrrolidine, and its salts (v. Braun 
and CauHn), i, 632. 

Phenyl ethyl ketone, ethyl mercaptal 
and disulphone of (ScHMIDT), i, 647. 
B-Phenylethylmalonic acid, ethyl ester 

(Levcus and Reinwart), i, 971. 
Phenylethylnitroamine, 2-cyano-4:6-di- 
nitro- (BAUDET), i, 1292. 
a-Phenyl-y-ethylpentane-8y-diol 
(Livy), i, 284. 
8-Phenylethylphthalimide, o-amino-, 
and o-nitro- (JAENISCH), i, 170. 
Phenylethylpiperidinomethane (Bruy- 
LANTS), i, 984. 
2-8-Phenylethylpyridines, o- and 
hydroxy-, and theirsalts (RATH),i, 768. 
1-8-Phenylethylpyrrolidine, derivatives 
of (v. BkAUN and CAHN), i, 632. 
1-8-Phenylethylpyrrolidine-2:5- 
dicarboxylic acid, and its salts and 
ethyl ester (v. BRAUN and Cauny), i, 
632. 
8-Phenylethylsuccinimide, §-amino-, 
aud o-nitro- (JAENISCH), i, 170. 
2-8-Phenylethyltetrahydropyran 
(SHaw), i, 1343. 
8’-Phenylethyl-y-valeric acid, af’- 
hydroxy-, silver salt and lactone of 
(Mumm and BropErsEn), i, 83. 
5-Phenyl-1-fenchyltriazole, 3-hydroxy- 
(PotH and BaILEy), i, 226. 
Phenylfurazan, p-chloro- (AVoGADRO), 
1, 56. 
Phenylglyoxal, o-hydroxy-, dianil deriv- 
ative (PASSERINI), i, 1321. 
2-Phenylglyoxaline, 5-hydroxy- (Kar- 
RER and GRANACHER), i, 1118. 
4(or 5)-Phenylglyoxaline, methylation 
of (HAZELDINE, PyMAN, and WIN- 
CHESTER), i, 1112. 
a- and £-Phenylglyoximes, reactions of 
(RuceErRI and RiGo.1), i, 1203. 
a- and 8-Phenylglyoximes, p-chloro-, and 
salts and derivatives(AVOGADRO), 
1, 
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Phenylglyoxylonitrite, oxime and 
phenylhydrazone ot (WALKER), i, 1119. 
Phenylheptyl chloride (CoNANT and 
KERNER), i, 274. 
a-Phenylhexane-y5-dicarboxylic acid, 
e-amino-a-hydroxy-, and its hydro- 
chloride(MumM and BropErsEn),i, 83. 
cis- aud trans-1-Phenylcyclohexane-1:2- 
diols (B6ESKKEN), i, 162. 
¢-Phenylhexyl chloride (Conant and 
KERNER), i, 274. 
1-Phenyl-5-n-hexylbarbituric acid 
(Dox), i, 1037. 
Phenylhomocampholic acid, hydroxy-, 
constitution and preparation <f 
(HALLER and PALFRAy), i, 854. 
8-Pheny lhydantoin-5-carboxyl-o- 
methylamide, 5-hydroxy- (Garz- 
woop), i, 218. 
3-Phenylisohydantoin-5-carboxyl-o- 
methylamide (GATEWoop), i, 218. 
Phenylhydrazine, action of cyanogen 
halides on (PELLIZZAR1), i, 94, 771, 
992. 
interaction of dextrose and (KNECHT 
and THoMpson), i, 264. 
action of, on pinene nitrosochloride 
(KREMERS), i, 194. 
synthesis of azo-colouring matters by 
means of (ROSENHAUER), i, 1002. 


hydrochloride, 2:4-dichloro- (Mas- 
RIERA), i, 436. 
Phenylhydrazine, dibromo-derivatives 


(Vorocexk and Luxss), i, 1120. 
8:4-dibromo-, and its salts and deriv- 
atives (VOTOCEK and Jrrb), i, 887. 
Phenylhydrazinocarboxylic acid, an: 
p-bromo- and p-chloro-, ethyl esters 
(PreRoNI and GIANNINI), i, 773. 
Phenylhydrazinopyruvyl chloride, 2:4- 
dichloro-, compound from pyridine 
and, and its derivatives (BULOW and 
SEIDEL), i, 674. 
Phenylhydrazones, mechanism of form- 
ation of (Boprorss), i, 858. 
Phenyl-3:4-dihydroxybenzylidene- 
rhodanine, and its diacetyl derivative 
(RosENMUND and i, 735. 
2-Phenyl-5-a hydroxybenzylpyridine, 
and its salts (BENARY and PSILLR), i, 
872. 


Phenyl 2-hydroxy-3-methoxystyry] 
ketone (Rontnson, Crasrrer, Das, 
Lawson, Lunt, Roserts, and 


WILLIAMS), i, 307. 

Pheny]4-hydroxynaphthyl ketone, o- and 
p-mono- aud 2:4-di-chloro- (SOCIETY 
oF CHEMICAL INDUSTRY IN BASLE), i, 
1079. 

(Society or CHEMICAL INDUSTRY IN 
BASLE), i, 175. 
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and 
its derivatives (SrozRMER, Cuy- 
DENIUs, and ScHInn), i, 410. 

acid, y-hydroxy-, salts and lactone of 
(MumM and BropErsEn), i, 83. 

hexen-1l-one, 3-0-hydroxy- (HEILBRON 
and Forster), i, 1323. 

Phenylimido-oxanilonitrile 
and BRUGGEMANN), i, 846. 

Phenyliminodiacetic acid, p-hydroxy- 
(KALLE & Co.), i, 1071. 

2-Phenylimino-1:2-dihydropyridine, 2-0- 
hydroxy-, and its derivatives (Dix- 
POLDER, DACHLAUER, DEUERLEIN, 
and Wo i, 994. 

2-Phenylimino-1-methyl-1:2-dihydro- 
pyridine, 2-o-hydroxy- (DiEPoLDER, 
DACHEAVER, DEUVERLEIN, and WoL- 
FEL), i, 995. 

2-Phenylindole, 6-nitro-1:3:5-/rihy- 
droxy-, acetyl derivatives (RuGGLI 
and LeonHarn7), i, 1106. 

3-Phenylindole-2-carboxylic acid, p- 
nitro-, ethyl ester (WIsLICENUs, 
TuHomA, and i, 391. 

1-Phenyl-3-8-indolylpyrazolone (Ma- 
JIMA, SHIGEMATSU, and ROKKAKU), 
i, 1235. 

2-Phenylindone, 3-chloro- (WIsLICENUS, 
BuTTerFass, Koken, EIcHERT, and 
Marquarnt), i, 397. 

1-Phenylindophenazine, 6-nitro- (Ruc- 
GLI and LeonNHARDT), i, 1348. 

1-Phenyl-4-p-iodophenylbenzene 
(PUMMERER and BITTNER), i, 382. 

Phenylionone (Hissertr and Cannon), i, 
262. 

Cannon), 
i, 262, 

1-Phenylisatoic acid, 4-nitro- (RUGGLI 
and LEONHARDT), i, 1343. 

1-Phenylisatin, 6-amino-, and 6-nitro-, 
and their salts and derivatives 
(RueGLI and LronHArDT) i, 1348. 

Phenyl-lactic acid, o-nitro-, and its 
amide and nitrile (HELLER and 
GRUNDMANN), i, 738. 

2-Phenyl-5-lauroxymethyloxazolidine 
(BERGMANN and SaBETAY), i, 932. 

Phenylmesitylsulphone (MEYER, 
ScHmMIpT, and Grim), i, 29. 

Phenylmethanesulphinanilide 
and Scumipt), i, 1181. 

hexen-l-one-2-carboxylic acid, ethyl 
ester (Forster and HEILBRON), i, 
413 


(Sonn 


1-Phenyl-3-p-methoxyphen Ipyrazolone, 
5-imino- (BENARY and Scnwocn), i, 
416. 
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hexen-1-one, 3-o-hydroxy- (HEILBKON 
and Forster), i, 1324. 

Phenyl 2-methoxystyryl ketone (Fors- 
TER and HEILBRON), i, 413. 

1-Phenylmethylamino-4:6-diphenyl- 
2-methylpyridinium iodide (ScHNEID- 
ER), i, 1108. 

Phenylmethylaminoethanol, 3:4-dihydr- 
oxy- (HosHINo and Darical Seryaku 
KABUSHIKI KAISHA), i, 284. 

1-Phenyl-3-methyl-5-aminomethyl- 
pyrazole-4-nitrile and its picrate, and 
the corresponding 5-chloro- and 5- 
hydroxy- (BeNAry and ScHwocn), 


i, 417. 
2(Phenylmethylamino)-5-nitrophenyl- 
diazonium nitrate (l.INDEMANN),i, 551. 
1-Phenylmethylamino-2:4:6-triphenyl- 
pyridinium iodide (SCHNEIDER), i, 
1109. 
Phenylmethyl-2-anthraquinonylcarb- 
amide (BATTEGAY and BERNHARD’), 
i, 60. 
2-Phenyl-5-methylbenziminazole, and 
amino- and chloro-derivatives (F1scu- 
ER, STAUBER, and HItp), i, 559. 
1-Pheny1-5-methylbenzthiazole, 
‘-amino-, and its derivatives, fluor- 
escence of (HUNTER), i, 208. 
2-Phenyl-6-methy1-2:1:3-benztriazole, 
5-nitro- (ANGELETTI), i, 93. 


a-Phenyl-y-methylbutane, Ay-dihydr- 
oxy- (Ltvy), i, 284. 
a-Phenyl-8-methylbutanes, «8-dihydr- 


oxy- (TIFFENEAU and LEvy), i, 825. 
-Phenyl-a-methylbutyric acid, salts 
and lactone of (MumMM and Broper- 
SEN), i, 83. 
as-Phenylmethylcarbamide, p-hydroxy- 
(BOEHRINGER & SOHNE), i, 1060. 
Phenylmethylearbamyl chloride, reac- 
tion between ethy] alcohol and (Price), 
i, 280. 
a-Phenyl-a’-methyldiglycollic acid, and 
its ethyl ester (GopcHoT), i, 48. 
9-Phenyl-2-methy1-9:10-dihydromeso- 
thioanthracene (Bisrrzyck1 and 
TRAUB), i, 1833. 
Phenylmethyldiveratrocopyrine (LAw- 
SON, PERKIN, and Rosixson), i, 564. 
1-Phenyl-3-methyl-5-ethoxymethyl- 
pyrazole-4-nitrile (BENARY 
Scuwocnh), i, 417. i 
(AVoGADRO), 1, 
202. 


and 


3-Phenylmethylglycyl-p-cresols (Vv. 
AUWERS and JORDAN), i, 870. 


Phenyl-1-methylglyoxalines, and 
amino- and nitro-, and their salts 
(HAzeELDINE, Pymayx, and WIN- 


CHESTER), i, 1114. 
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a- and B-Phenylmethylglyoximes, and 
their derivatives (AVoGapRO), i, 1202. 

a-Phenyl-e-methyl-A*-hexen-y-ol, and 
its benzoate (Hess and Wusrrow), 
i, 860. 

1-Phenylmethylhydrazidomethenecyclo- 
hexan-2-one (v. AUWERS, BuscH- 
MANN, and HEIDENREICH), i, 327. 

as-Phenylmethylhydrazine, p-bromo- 
(VoroceK and Luxgs)) i, 1121. 

1-Phenyl-3-methyl-5-hydroxypyrazole- 
4-aldehyde hydrazone (RoJAHN aud 
FaHR), i, 92. 

Pheny1-2-methylindolidenemethane 
hydrogen sulphate, and p-hydroxy-, 
m-nitro- and 2:4:6-trinitro- (BURR 
and GoRTNER), i, 763. 

3-Phenyl-2-methylindone, action of ultra- 
violet light on (DE Fazi), i, 58, 652. 

Phenylmethylnitroamine, 2-cyano- 

4:6-dinitro- (BAUDET), i, 1292. 

trinitro-(tetryl), specific heat and 

thermal diffusibility of (PREN- 
TISs), i, 844. 

specific heats of, and its compounds 
with trinitrotoluene aud _picric 
acid (‘TAYLOR and RINKENBACH), 
i, 843. 

solubility of, in organic solvents 
(DESVERGNEs), i, 843. 

reactions of (DAvis and ALLEN), i, 
722. 

Phenylmethylnitrolic acid, p-chloro-, 
and m-nitro-, and their benzoyl de- 
rivatives (RUGUERI), i, 53. 

3-Phenyl-5-methyloxindole 
HEIMER and MEIS), i, 435. 

5-one, and its semicarbazone (WILSON 
and Hys.op), i, 1063. 
a-Phenyl-8-methyl-A«-propenyl ethyl 
carbonate(H ALLER and BAvrr), i, 830. 
Phenylmethylpyrazolealdehydes, and 
bromo-, and their derivatives 
(RoJAHN and i, 876. 
and chloro-, and their derivatives 
(RosAHN and Faup), i, 91. 

Phenylmethylpyrazolecarboxyl _chlor- 
ides, and bromo- (RosaHN and Seitz), 
i, 876. 

1-Phenyl-5-methylpyrazole-3-carb- 
oxylic acid, 4-bromo- and 4-chloro- 
(RosAHN and Seitz), i, 876. 

1-Phenyl-5-methylpyrazole-4-carb- 
oxylic acid, and §-chloro-, and their 
derivatives (RoJAHN and Fanr), i, 92. 

1-Phenylmethylpyrazolone-4-carbi- 
thionie acids, ethyl esters (BENARY 
and i, 558. 

6-Phenyl-2-methylpyridine-3:4-dicarb- 
acid (Mumm and BRoDERSEN), 
1, 


(MEISEN- 
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Phenyl-8-methylpyruvic acid, o-nitro-, 
ethyl ester and its phenylhydrazone 
(WIsLicENvs and THoma), i, 390. 

2-Phenyl-6-methylquinoline, 4-amino- 
(DoHRN, Z6LLNER, and CHEMISCHE 
FABRIK AUF AKTIEN vorM. E, 
ScnERING), i, 1110. 

N-2-Phenyl-6-methylquinoline-4-carb- 
oxylanthranilic acid, and its methyl 
ester (BOEHRINGER & SOHNB), i, 1066. 

Phenylmethylsulphone, o-hydroxy- 
(Hott and Rep), i, 1310. 

Phenyl-7-methyltetrahydroindazoles, 
and their methiodides (v. AUWERs, 
BuUSCHMANN, and HEIDENREICH), i, 
328. 

quinoline, and its salts (v. Braun, 
GMELIN, and Perzoxp), i, 554. 

1-Phenyl-5-methyl-1:2:3-triazole, - 
bromo-, and dichloro- (CHATTAWAY, 
GARTON, and ParKgs), i, 1356. 

1-Pheny]-5-methyl-1:2:3-triazole-4- 
carboxylic acid, dibromo- and di- 
chloro-, and their ethy] esters (CHATT- 
AWAY, GARTON, and ParKgss), i, 1356. 

N-Phenylnaphthasultam, and 4-amino-, 
and 4-nitro- (K6nIG and WAGNER), 
i, 997. 

2-Phenyl-1:2-naphthatriazole, amino-, 

and its acetyl derivative (CHARRIER, 
Bono, and Bretrinazzt), i, 335. 
p-bromo- (CHARRIER, ODIFREDDI, 
MANFREDI, and Mars), i, 332. 
p-chloro-, acetyl derivative, and its 
phenylhydrazone, and p-cyano- and 
p-iodo-acetyl derivatives (CHaAR- 
RIER, GALLOTTI, SALA, MINGOIA, 
and TorAzz1), i, 3338. 
and p-chloro-, and their derivatives 
(CHARRIER), i, 1351. 
2-Phenylnaphthiminazole, 2-0-chloro- 
and 2-0-hydroxy- (FIscHER, STAUBER, 
and HILp), i, 560. 

Phenyl-2-naphthyl disulphide (SmILEs 
aud Gipson), i, 275 

Phenyl-a-naphthylanthranilic acid, and 
its salts (MEISENHEIMER, ANGEK- 
MANN, FINN, and VIEWEG), i, 1300. 

1-Pheny]-4-8-naphthyl-5-pyrazolone 
(WISLICENUS, BuTTERFASS, KOKEN, 
and RIErHMULLER), i, 396. 

carboxylic acid, ethyl ester (WISsLI- 
CENUS, BuTTeRFAss, and KoKEN), 
i, 396. 

p-chloro- 
(Meyer, Scumipt, and Grim), i, 29. 

Phenyl-3:4-dinitroacenaphthanaphtha- 
zonium chloride (StrcAR and GUHA), 
i, 428. 
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Phenyl y-nitro-a-hydroxy-8-phenyl- 
propyl ketone, and its a-acetyl deriv- 
ative (KOHLER), i, 572. 

aci-Phenylnitromethane methyl ether 
(v. AUWERS and OtTTENs), i, 518. 

Phenyldinitromethane, p-chloro- (Ruc- 
GERI), i, 53. 

N-Phenyl-2’:4’-dinitrophenylamino(3)- 
benztriazole (CHAKRIER, BERETTA, 
Nani, ALBANI, DE LEonIBUs, DRis- 
ALDI, PAvEs!, and TAVAZZAN]), i, 223. 

Phenyl y-nitropropyl ketone, prepar- 
ation of, and its bromo-derivatives 
i, 571. 

Phenylorthophosphordihydrazide 
(STRECKER and HEvSER), i, 1160. 

2-Phenyloxazoline-5-acetic acid, and its 
ethy] ester, amide, and their salts (BERG- 
MANN, BRAND, and WEINMANN), i, 18. 

8-Phenyl-4-oximino-5-pyrazoline, 3-m- 
nitro-(CURTIUs and BLEICHER), i, 578, 

Phenyl-8-oximinopyruvic acid, o-nitro-, 
ethyl ester (WISLICENUs and THOMA), 
i, 390. 

Phenyloxindole (MEISENHEIMER and 
MEIs), i, 435. 

1-Phenylcyclopentanolone (STAUDINGER 
and Ruzicka), i, 750. 

1-Phenylcyclopentenolone (STAUDINGER 
and RuzicKA), i, 750. 

2-Phenylperinaphthindone (KALLE & 
Co.), i, 1078. 

2-Phenyl-4-phenacyl-y-pyran-3-carb- 
oxylic acid (ForsTER and HEILBRON), 
i, 413. 

Phenyl-exo-phenyleneammeline (PELLIz- 
ZARI), i, 772. 

Pheny]-exo-phenylenemelamine (PELLIz- 
ZARI), i, 772. 

Phenyl-exo-phenylenemethylammeline, 
and its hydrochloride (PELLIZZARI), 
i, 772. 

Phenyl-2-phenylindolidenemethane, and 
o-chloro-, o- and p-hydroxy-, m-nitro- 
and 2:4:6-trinitro- (BURR and GorT- 
NER), i, 763. 

Phenylphthalazone, p-bromo-, and p- 
nitro- (SEEKLEs), i, 642. 

a-Phenyl-Ac-propenyl ethyl carbonate 
(HALLER and BAvER), i, 831. 

Phenylpropionic acid, a-amino-3:5-di- 

bromo-4-hydroxy-, and a-amino- 
3:5-dichloro-4-hydroxy-, and _ its 
hydrochloride (CHEMISCHE FABRIK 
Fiora), i, 173. 
a-bromo-o-nitro-, 


and a-hydroxy-o- 
nitro- (JAENISCH), i, 171. 

o-nitro-, and its salts and derivatives 
(JAENISCH), i, 170. 


B-Phenylpropionic acid-8-pyridinium 
bromide, a-bromo-, and its esters 
(BARNETT, Cook, and Prck), i, 872. 
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B-Phenylpropionitrile, 0-nitro- 
NISCH), i, 171. 
a-Phenyl-n-propyl alkyl ethers, 
chloro- (DULIERE), i, 826. 
chloride (ConANT and KERNER), 
i, 274. 
ethyl ether (NELson and 
i, 1307. 
B-Phenylisopropyl methyl ether (Zizc- 
LER and SCHNELL), i, 851. 
-Phenylpropylaminoacetic acid, ethyl 
ester (Vv. BRAUN, BLESSING, and 
CauHn), i, 873. 
y-Phenylpropylglycine, hydrochloride 
and derivatives of (v. BRAUN, BLEss- 
ING, and Cann), i, 873. 
(Locquin and WovusEne), i, 822. 
Phenylpropylidenecamphor (RUPE and 
CouRVOISIER), i, 193. 
4-Pheny]-3-isopropylpyrazolone (WIsLI- 
CENUS, BUTTERFASS, KOKEN, EICH- 
ERT, and MaRQvuarpt), i, 397. 
4-Pheny]-3-isopropyl-5-pyrazolone-1- 
carboxylamide(WISLICENUS, BUTTER- 
FASS, KoKEN, ErcHEertT, and Mar- 
QUARDT), i, 397. 
8-Phenyl-5-pyrazole, 4-bromo-3-m-nitro- 
(CurtTivs and BLEICHER), i, 577. 
5-Phenyl-3-pyrazolidine, 1-nitroso- 
5-m-nitro-, and its salts (CuRTIUs 
and BLEICHER), i, 577. 
1-Phenylpyrazoline-3-propionic acid, 
phevylhydrazide (MANNICH and 
i, 947. 
1:8-Phenylpyridazone-2- and-4-naphtha- 
quinones (DzIzwoNskI and Sro.y- 
Hwo), i, 1199. 
2-Phenylpyridine-5-carboxylic 
(BENARY and PSILLE), i, 872. 
1-Phenylpyridinumsalts( Weitz, KOnI¢, 
and v. WISTINGHAUSEN), i, 425. 
iodide (WeITz, KéniG, and v. WIst- 
INGHAUSEN), i, 426. 
Phenylpyruvic acid, and its nitrile, 
phenyl- and _ tolyl-hydrazones of 
(WALKER), i, 1119. 

Phenylpyruvic acid, §-bromo-, ethyl 
ester, and o-nitro-, and its derivatives 
(WISLICENUs and THOMA), i, 389. 

chloro-, and their derivatives (S6DER- 
QUIST), i, 207. 
p-nitro-, and its salts and derivatives 
(WisLicENnvs, THomA,and ScHULT2), 
i, 391. 
2-Phenylquinazoline-4-carboxylic acid 
(BocErT and NaBENHAUER), i, 993. 
2-Phenylquinoline, 4-amino-, and 
4-amino-2:2’- and -2:4’-chloro- 
(DouRN, ZOLLNER, and CHEMISCHE 
FaBRIK AUF AKTIEN VORM. 
ScHERING), i, 1110. 


(JAE- 


acid 


q 
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2-Phenylquinoline, 6-iodo- (BorscuE, 
WEUSSMANN, and FritzscHe), i, 
1342. 

N-2-Phenylquinoline-4-carboxylanthra- 
nilic acid (BoEHRINGER & SOHNE), 

i, 1066. 

2-Phenylquinoline-4-carboxylic acid, 
3-amino-, and its acetyl derivative, 
and 3-hydroxy- (BERLINGOZzI and 
MARZELLA), i, 315. 

2:2’- and 2:4’-chloro-, and their amides 
(Donrn, ZOLLNER, and CHEMISCHE 
FABRIK AUF AKTIEN vorM. E. 
ScHERING), i, 1110. 

2-Phenylquinoline-4:5-dicarboxylic acid 

(atophancarbuxylic acid), and _ its 


anhydride (v. Braun and Hany), 


i, 86. 

2-Phenylquinoline-4: 7-dicarboxylic 
acid, preparation of (NEUMANN & Co. 
and ZELTNER), i, 206. 

1-Phenyl-2-quinolone (TscHITsCHIBABIN 
and JELETZKY), i, 987. 

Phenylsemicarbazide, xanthyl deriv- 
atives (Doucet), i, 67. 

Phenylsemicarbazide, 5-chloro-2:4-di- 
nitro- and 2:4-dinitro- (GivA), i, 338. 

2-Phenyl-5-stearoxymethyloxazolidine 
(BERGMANN and SABETAY), i, 933. 

Phenylstibinic acid, o-amino-, and its 
salts and acety! derivative and o-nitro-, 
and its salts (MACALLUM), i, 109. 

Phenyl styryl ketone (benzylideneaceto- 

phenone), reaction of, with mercuric 
acetate (MIDDLETON), i, 291. 

derivatives of (DUFRAISSE 
GILLET), i, 651. 

Phenylsuccinie acid series (WREN and 
Burrows), i, 1196. 

Phenylsulphones, p-amino-, and p-nitro-, 
alkyl derivatives (WALDRON and 
Rezip), i, 96. 

Phenyltetrahydroindazoles, and their 
salts (v. AUWERS, BUSCHMANN, and 
HEIDENREICH), i, 327, 329. 

Phenyltetrahydronaphthylsulphone, 
and p-chloro- (MEYER, ScHMIDT, and 
Grim), i, 29. 

Phenylthiocarbamic acid, and 2:4-di- 
bromo- and -dichloro-, esters of 
(CHatTAWway, Harpy, and Watts), 
i, 1058. 

Phenylthiocarbamide, and its methiodide 
(v. Braun and ENGEL), i, 6338. 

Phenylthiocarbamide, 2:4-dibromo-, 

p-chloro- and 2:4-dichloro- (CHATT- 
AWAY, Harpy, and Warts), i, 1058. 

m-hydroxy-, and p-nitro- (Dyson and 
GrEorGE), i, 1057. 

Phenylthiocarbimide, p-amino-, acetyl 
derivative .(BotseR and Harts- 
HORN), i, 317. 


and 
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Phenylthiocarbamide, 2:4-dibromo-, p- 
chloro-, and 2:4-dichloro- (CHaTTA- 
way, Harpy, and Warts), i, 1058. 

4-Phenylthiodiazolone-2-carboxylic 
acid, 5-thio-4-op-dichloro-, derivatives 
of (BULow and SErpz1), i, 578. 

Phenylthiolacetamide, electrolytic re- 
duction of (KINDLER, GIEsE, and 
IsBERG), i, 731. 

Phenylthiophen, p-bromo-, p-chloro-, 
p-nitro-, aud m-cyano- (GOMBERG and 
BACHMANN), i, 1296. 

Phenylthiophosphordihydrazide 
(STRECKER and HEvuseEr), i, 1160. 

Phenyl 8-toluene-p-sulphonylstyryl 
ketone (KoHLER and BARRETT), i, 745. 

Phenyl-m- and -p-tolylamines, 2-cyano- 
4-nitro- (BAUDET), i, 1293. 

N-Phenyl-\-p-tolylanthranilic acid, 
and itssalts (MEISENHEIMER, ANGER- 
MANN, Finn, and V1IrwEe), i, 1800. 

Phenyl-p-tolylearbamide, p-bromo-, and 
p-chloro- (INGotp), i, 323. 

Phenyl-p-tolylcarbodi-imide, and 
p-bromo-, and p-chloro- (INGoLD), i, 
323. 

Phenyl-p-tolylchroman-2-ols (LOWEN- 
BEIN, Ponerdcz, and Spiers), i, 
1222. 

Phenyl-p-tolyl-A*-chromenes (LOWEN- 
BEIN, Ponerdcz, and SPIERs), i, 
1222. 

B-Phenyl-p-tolylglyoxime, and its nickel 
salt and dibenzoyl derivative (Ponzio 
and BERNARDI), i, 293. 

Phenyl-o-tolylhydrazodithiodicarbon- 
amide (Fromm, SorrNer, and Frey), 
i, 94. 

di-imine (INGOLD), i, 323. 

4-Pheny1-2-p-tolylmethylene-oxadi- 
imine, p-bromo-, 2:4-dibromo-, 
p-chloro-, and 2:4-dichloro- (INGOLD), 
i, 323. 

Phenyltolylsulphone, chloro-derivatives 
MEYER, ScHMIDT, and Gri), i, 29. 

Phenyltolylthiocarbamide, p-bromo., 

and _—p-chloro- (CHATTAWAY, 
Harpy, and Watts), i, 1058. 
2:4-dichloro- (CHATTAWAY, Harpy, 
and Watts), i, 1058. 
1-Phenyl-1:2:3-triazole, dibromo- and 
dichloro-derivatives (CHATTAWAY, 
GARTON, and PARKEs), i, 1356. 
2-Phenyltriazolephthalmic acid (CHAR- 
RIER, BonomI, and BErTTINAzzI), i, 
335. 
vic.-2-Phenyltriazolephthalonic _ acid, 
and p-bromo-, and p-chloro-, and their 
salts and derivatives (CHARRIER, 
ODIFREDDI, MANFREDI, and Mars), 
i, 330. 
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Phenyltrimethylammonium perhalides, 
p-bromo-, and their derivatives 
(READE), i, 277. 

p-iodo- (READE and Sim), i, 278. 
iodide, 4-bromo- and m-nitro- (JONES 
and HARTsHORN), i, 1182. 
2-Pheny1-4:5-trimethylenebenzimin- 
azole (BorscHE and Joun), i, 724. 
y-Phenylisovaleric acid, fate of, in the 
body (Kay and Raper), i, 585. 
5-Phenyl-y-valerolactone-a-carboxylic 
acid (v. AUWERS and MULLER), i, 44. 

Phenyl-m-xylylsulphone, p-dichloro- 
(MEvYER, ScHMIDT, and GRIM), i, 29. 

Phlobaphens (Dirrman), i, 700. 

Phioridzin, colloidal properties of 
(SCHAEFER and Scumipt), i, 1151. 

Phloroglucinol, reaction of formalde- 

hyde with (ZaMpPaARo), i, 638. 
as a colour reagent (LYNN and LEB), 
ii, 572, 

Phocenic acid, identity of valeric acid 
and (ANDRE), i, 607, 1032. 

Phosgene. See Carbonyl chloride. 

Phosphatases, differentiation of (For- 
Ral), i, 594. 

Phosphates. See under Phosphorus. 

Phosphine. See Phosphorus ¢rihydride. 

Phosphineimines, additive products of 
(MASRIERA), i, 234, 436. 

Phosphinic acids, $-bromo-, decom- 
position of, in alkaline solution 
{(CoNANT and Jackson), i, 775. 

o-Phosphitobenzoy] chloride(ANscHUTz), 
i, 1195. 

Phospho-albumin (CuNzo), i, 100. 

Phosphonitrilic chlorides, and their 
transformations (ScHENCK and 
ROMER), ii, 752. 

Phosphors, photo-excitation of (Gup- 

DEN and Pout), ii, 224. 
phosphorescence of (ScuMIpDT), 
583. 

Phosphor-emetic. See Tartarie acid, 
potassium phosphory] salt. 

Phosphorescence and photoelectric effect 

(Curis), ii, 514, 584. 
phototropic transformations 
(ZANELLA), 1i, 467. 
energy liberated in (GuNTz), ii, 648. 

Phosphoric and Phosphorous acids. See 
under Phosphorus. 

Phosphorus, structure of (CoLLINs), ii, 

229. 


ii, 


and its compounds, K absorption 
spectra of (STELLING), ii, 139. 

are spectrum of (SALTMARSH), ii, 436. 

luminescence and _ oxidation of 


(PETRIKALN), ii, 289. 
intermittent glow of (IyER), ii, 39. 
formation of ozone by the glow of 
(DuwnEy), ii, 250. 


SUBJECTS, 


Phosphorus, non-luminous oxidation of 
(RAYLEIGH), ii, 605. 
poisoning. See Poisoning. 
in blood (HEss and ; Hess, 
Cavin, WanG, and FEtcuer), i, 
112. 
distribution of, in blood (ZucKER and 
GutTMAN), i, 112. 
in milk (Gy6rGy), i, 120. 
in serum in rickets and tetany (How- 
LAND and KRAMER), i, 1011. 
a compounds, evolution of, 
uring germination (VAN LAER and 
DvuvinaGe), i, 250. 
physiological action of (ENGEL), i, 
distribution of, in human blood in 
ammonium chloride acidosis (Kay), 
i, 1364. 
retention of, in growing rats (Boas), 
i, 789. 

Phosphorus ¢richloride, action of, on 
benzaldehyde (Conant and Wat- 
LINGFORD), i, 339. 

penta-hloride, formation of, from the 
trichloride and chlorine 
ii, 752. 
chlorides, action of, with hydroxy- 
benzoic acids (ANSCHUTZ), i, 1195. 
halides, additive compounds of (Co- 
NANT and WALLINGFORD), i, 339. 
action of, on phenolic bases (Bovur- 
NEUF), i, 339. 
trihydride (phosphine), decomposition 
of (HINSHELWooD and TopLery), 
ii, 251. 
determination of, in acetylene 
(PERKS), ii, 202. 
Phosphoric acid, dissociation constants 
of (PRIDEAUX and Warp), ii, 251. 
in blood (LAWACZECK), i, 680. 
excretion of, in anzsthesia (STEHLE 
and Bourne), i, 900, 1258. 
detection of, with benzidine (FREY), 
ii, 424, 
determination of (TRAVERS and 
PERRON), ii, 699. 
determination of, colorimetrically 
(SJOLLEMA and GIETELING), il, 
58; (TeraDA), ii, 499. 
determination of, by 
method (Daric), ii, 424. 
determination of, with urany] salts 
(JANDER and Rees), ii, 58; 
(Sarto), ii, 780. 
determination of, volumetrically 
— and DELAcROIx), ii, 
80. 
separation of (BALAREFF and Dot- 
SCHEWA), ii, 700. 
separation of, from iron (Font: 
and THIVOLLE), ii, 503. 


Copaux’s 


INDEX OF SUBJECTS. 


Phosphorus :— 
Phosphates, dissociation of, by heat 
(BALAREFF), ii, 479. 
solubility of, in relation to hydro- 
gen-ion concentration (ATKINS), 
li, 674. 
equilibria of carbonate, calcium ions, 
and (KUGELMAss and SxHox2), ii, 
235. 
behaviour of, in soils (BrRD and 
Martin), i, 252. 
availability of, in ferruginous soils 
(McGEorGEB), i, 1022. 
effect of oral administration of, on 
blood (SALVESEN, HastTines, and 
McInToss), i, 896. 
in blood and urine (WIGGLESWORTH 
and WoeprRow), i, 344. 
relation of, to carbohydrate meta- 
bolism (Kay and Rosison; 
and ALLAN), i, 1368. 
effect of insulin on excretion of 
(SoKHEY and ALLAN), i, 1368. 
natural, determination of, with 
citric acid (ANDRE and Co- 
PAUX), ii, 871; (Copaux and 
Daric), ii, 872. 
determination of metals in (GRAM- 
MONT), ii, 426. 
secondary, determination of (KuGEL- 
MASS and ROTHWELL), ii, 275. 
separation of, from fluorides (MULL- 
ER and WAGNER), ii, 58. 
Orthophosphates (TRAVERS and PER- 
RON), ii, 676, 677. 
in analysis (TRAVERS and Perron), 
ii, 699. 
acid, esters, action of 
hydrazine and hydroxylamine with 
(STRECKER and HEvSER), i, 1159. 
Metaphosphates (PascaL), ii, 171, 
476, 856. 
Hexametaphosphates ii, 39. 
Polymetaphosphates, transitions of 
ii, 605. 

Phosphorous acid, structure of 
(RosENHEIM, ScHApIRO, and 
ITALIENER), ii, 51. 

oxidation of (WIELAND and WING- 
LER), ii, 36. 

reaction of mercuric chloride with 
ii, 472. 

determination of, bromometrically 
(Mancnor and SrEINHAUSER), 
ii, 779. 

determination of, with iodic acid 
(BRUKL and BEHR), ii, 566. 

Hypophosphorous acid, reaction of 
chremic acid with (MITCHELL), 
ii, 332. 

use of, in gravimetric analysis 
(Moser and NIgssner), ii, 204. 
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Phosphorus :— 

Hypophosphorous acid, determination 
of, bromometrically (MANcHOT 
and STEINHAUSER), ii, 779. 

determination of, with iodic acid 
(BrRuKL and BEHR)}, ii, 566. 
Hypophosphites, oxidation of, by 
means of permanganate (Koir- 
HOFF), ii, 673. 

Metaphosphimic acids (SCHENCK and 
ROMER), ii, 752. 

Phosphorus organic compounds :— 
Phosphorous acid, esters, action of 

hydrazine and hydroxylamine witk 
(STRECKER and HEvusER), i, 1159. 

Phosphorus detection and deter- 

mination :— 

detection of, in phosphorus poisoning 

(BARTSCHAT), ii, 499. 
determination of (Vita), ii, 65; 
(BENEDICcr and THE!s), ii, 700. 
determination of, colorimetrically 
(Brices), ii, 498. 
determination of, in animal substances 
(DIENEs), ii, 701. 
determination of, in blood (SmitTH 
and Brown), ii, 566; (MARTLAXD 
and Rostson), ii, 626. 
determination of, in cotton (GEAKE), 
ii, 348. 
determination of, in ferrovanadium 
(Swosopa), ii, 626. 
determination of, in organic com- 
pounds (BAUMANN), ii, 58, 498 ; 
(Garona), ii, 58; (Ligp and 
WINTERSTEINER), ii, 781. 

determination of, and sulphur (HEYL 
and FuLLERTON), ii, 566. 

Phosphoryl chloride, action of, on 
metallic hydroxides (Gartno and 
RAFFAGHELLO), ii, 610. 

Photochemical activity and phote- 

electric activity (RicHARDsON), 
443. 

change in solids (BowEN, HARTLEY, 
Scorr, and Watts), ii, 539. 

equivalent law and photolysis (Vou- 
MAR), ii, 244. 

reactions under light of periodic 
intensity (LASAREV), ii, 81. 

reactions, thermodynamics of (PER- 
THELOT), ii, 320. 

studies (ReYcuLER), ii, $36 ; (PLov- 
NIKOV), ii, 668; (MoorE and 
Noyes), ii, 748. 

Photochemistry, Draper’s law of (Cuar- 
MAN), ii, 668. 

Photochlorination of aliphatic com- 
pounds in carbon tetrachloride (BEx- 
RATH and HERTEL), i, 821. 

Photoelectric activity and photochemics! 
activity (RICHARDSON), li, 443. 
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Photoelectric effect and phosphorescence 
(Curr®), ii, 514. 
effect of evolution of gases on 
and Hern), ii, 
377 


of metals (Oscoop), ii, 444. 
of metallic oxides (Dima), ii, 11. 
Photographie developers, tests for 
(Ross1), ii, 706. 
plates, sensitising action of heat on 
(Masak}), ii, 807. 
Photography of infra-red spectra (TERE- 
NIN), ii, 363. 
Photoluminescence of solid solutions 
(CuRIE), ii, 442. 
Photolysis and the photochemical 
equivalent law (VoLMAR), ii, 244. 
of organic iodides (Jos aud Emscu- 
WILLER), i, 929. 
Photometry, heterochromatic, test solu- 
tions used in (G1BsoN), ii, 807. 
Photosynthesis (FRoMAGEOT), i, 697. 
mechanism of (PEKLO), i, 1018. 
absorption of carbon dioxide in 
(Spozur and McGEs), i, 1392. 
water content as a factor in(DAsTUR), 
i, 1392. 

Phototropy (Stopse), ii, 11; (VARa- 
HALY, Ram, and Rao ; VENKATARA- 
MAIAH and JANAKIRAM), ii, 644. 

phosphorescence in (ZANELLA), ii, 467. 

Phthalaldehyde, and its derivatives 

(SEEKLES), i, 290. 
isoPhthalaldehyde, 4:6-dinitro-, and its 
derivatives (BorscHkR), i, 182. 
tsoPhthalaldehydebis-p-dimethylamino- 
-anil, 4:6-dinitro- (BorscHE), i, 182. 
Phthalaldehydic acid, preparation of 
(SEEKLEs), i, 642. 

Phthalanil, y-hydroxy-, and its acetyl 
derivative (Oppo and Curtt), i, 967. 
Phthaleins (Oppo and Curt), i, 1199. 
effect of sulphur on the colour of 

(Hotr and Rep), i, 1309. 
from hemipinic anhydride and o- and 
m-cresols (SIMONSEN), i, 529. 

Phthalic acid, sodium salt, equilibrium 
of sodium sulphate, water, and 
(Foors and Smits), i, 399. 

preparation of mixed esters of (Fars- 
WERKE VoRM. MrIsTER, Lucivs, & 
Brtnino), i, 46. 
ethyl ester, detection of (LEFFMANN), 
ii, 791. 


detection of,in alcohol and alcoholic . 


(WEwERs ; UTz2), ii, 
574 


sodium fenchyl ester (NAMETKIN and 
SELIVANOY), i, 754. 
Phathalie acid, 3- and 4-bromo-, and 3- 
and 4-chloro-, ethyl esters and deriv- 
atives of (v. Brawn), i, 50. 
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isoPhthalic acid, 
i, 182. 
Phthalic acids, tetrabromo-, and tetra- 


chloro-, action of, on terpenes 
(HALLER), i, 1084. 
Phthalic anhydride, freezing - point 


curves of mixtures of sec.-buty] alcohol 
and (LoMBAERs), i, 856. 
Phthalic anhydride, 2:5-dinitro- (EpER 
and WIDMER), 1, 185. 
n- and iso-Phthalicdisulphinides (HoLLE- 
MAN and CHOUFOER), i, 1071. 
Phthalidecarboxylic acid, mercuric salt 
(KHARASCH and STAVELEY), i, 154. 
Phthalide-a-carboxylic acid, a-chloro-, 
and its derivatives (CORNILLOT), i, 
515. 
s-Phthalimide, N-amino-, and its deriv- 
atives (MrHAILEsSCU and FLorzscv), 
i, 1070. 
w-Phthalimidoacetophenone-p-arsinic 
acid (MaRGULIKs), i, 1247. 
Phthalimidoanthraquinones, and chloro- 
and nitro- (DRESCHER, THOMAS, and 
ScottisH Ltp.), i, 862. 
4-Phthalimido-2-methylanthraquinone, 
l-amino- (DREsSCHER, THOMAS, and 
ScottisH Dyss, Lrp.), i, 862. 
d-8-Phthalimino-8-phenylpropionic acid 
(McKEnzi« and TupHoPE), i, 650. 
optically active (McKENzIz and Tup- 
HOPE), i, 649. 
Phthalon-2-anilic acid, phenylimine of 
(CoRNILLOT), i, 1072. 
Phthalonic acid, constitution of (CoRNIL- 
Lor), i, 288. 
and its aniline derivatives (CoRNIL- 
LoT), i, 1071. 
and its methyl hydrogen ester 
(CorRNILLOT), i, 515. 
o-Phthaloylaminoacetophenone (BoGERT 
and NABENHAUER), i, 994. 
Phthaloyldiphenylene oxide, and its 
derivatives (BorRscHE and ScHACKE), 
i, 162. 
Phthaloylisatoic acid (Bocerr and 
NABENHAUER), i, 994. 
Phthaloyl-leucylglycine, diamide of 
(Brict and KiEnk), i, 105. 
Phthalyl chloride, action of zinc on, in 
presence of ether (KAUFMANN aud 
Fucus), i, 961. 
as-Phthalyl chloride, ¢etrachloro- 
(KAUFMANN and Voss), i, 176. 
Phthalylglycylglycine, and its copper 
salt (BRigL and KLENR), i, 105. 
Phthalylideneacetic acid, derivatives of 
(GABRIEL, KORNFELD, and GRUNERT), 
i, 399. 
isoPhthalylidenetetramercuridioxide, 
4:6-dinitro- (BorscHe), i, 182. 
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Phthalyl-leucylglycine, and its amide 
and ethyl ester (BricL and KLENk), 
i, 105. 

n- and iso-Phylloduleins, and their de- 
rivatives (MANIWA), i, 1090. 

Phyllopyrrolecarboxylic acid, synthesis 
of (FiscHER and NENITZEscu), i, 
1233. 

Physics, atomism in (MILLIKAN), ii, 
577 


Physiological fluids, amino-acids in 
(WoLPE), i, 1259. 
sulphuric acid content of (MEYER- 
Biscw), i, 1132. 
Physostigmine. See Eserine. 
Physostigmol ethyl ether (StzEpMAN), i, 
938] 


Phytelephas macrocarpa, hydrolysis of 
the endosperm of (PATON, NANJI, and 
Line), i, 801. 

Phytochemistry (DiscHENDOKFER), i, 65. 

Phytophtora infestans, action of potass- 
ium and copper dichromates on 
— of (A. and R. Sartory), i, 
1016. 

Phytosterols, detection and distribution 
latex (KLEIN and PrrscH 3s), i, 
355. 

(GREEN and KAMERMAN), 
i, 678. 

a-Picolinium ¢tetrachloro-iodide (CHart- 
TAWAY and GARTON), i, 271. 

Picric acid, electrolytic dissociation of, 
in aqueous solution (Vv. HALBAN 
and ii, 826. 

specific heats of, and its compound 
with tetryl (Tayior and RInKEN- 
BACH), i, 843. 

solubility of, in mixed Jiquids 
(ANGELEscu and DumirtrEscv), ii, 
303. 

solubility and partition of, in solutions 
of salts (SCHRFINER), i, 1803. 

cesium and rubidium creatinine salts 
(GREENWALD and Gross), i, 719. 

detection of, and its reduction products 
in toxicology (BiGINELLI), ii, 630. 

Picrolonie acid, chromium tri-p-tolyl 
salt (HEIN and SPAETE), i, 889. 

thallous salt (Giva), i, 770. 

Picrotin, action of amyl nitrite and 
sodium ethoxide on (ANGELICu and 
MonForte), i, 184. 

Picrotinic acid, constitution of (AN- 
GELICO and MonForTE), i, 183. 

Picrotin ketone, constitution of, aud 
oximino-, and its oxime (ANGELICO 
and Monrorte), i, 183. 

2-Picrylindazole (v. AUWERS and 
ALLARDT), i, 880. 

rule (Dvciavx), ii, 
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Pierideg, uric acid in (WIGGLESWORTR), 
i, 1372. 

Piezochemical studies (CouHEN, DE 
MEEsTER, and MOESVELD), ii, 234; 
(CoHEN and Brurns), ii, 521. 

Piezo-electricity and molecular asym- 
metry (Lucas), ii, 586. 

Pigs, effect of benzoic acid in the diet 
of (CsonKA; RApporT, WEIss, 
CsonKA, and EvENDEN), i, 1254. 

effect of sodium—potassium ratio on 
the mineral and nitrogen metabolism 
of (RicuArps, GoppEN, and Hvus- 
BAND), i, 900. 

Pig-iron. See under Iron. 

Pigments, formation of (SCHMALFUSS; 
ScHMALFuss and WERNER), i, 1263. 

from fats, and their bearing on 
malignant disease (CURRIE), i, 589. 

of insects (PALMER and KNIGHT), i, 
792, 793. 

d-Pimaric acid (Ruzicka and BALas), 
i, 1311 

l-Pimaric acid, preparation and reactions 
of (RuzicKA, Baas, and VILIM), 
i, 732, 

d-Pimarin (Ruzicka and Batas), i, 
1311. 

d-Pimarol (Ruzicka and Batas), i, 
1311. 

Pimelic acid, thallous salt (MENzIES 
and WILKINS), i, 705. 

Pinacolins (Locquin and LErrs), i, 941. 

Pinacolin transformation in arylhydro- 
benzoins (OREKHOV aud TIFFENEAU), 
i, 729. 

Pinacones, dehydration of (LocquIN and 
i, 1043. 

Pinane, di- and tri-chloro- (GARINO and 
D’Amprosio), i, 973. 

Pine, Aleppo, acids from the gum of 
(Dupont; Dupont and DESALBREs), 
i, 1068. 

Pine resin, origin of terpenes and resin 
acids in (Dupont), i, 657. 

Pine wood, alkoxyl groups of (HAGc- 
LUND and Scunproos), i, 837. 

Pinene, polymerisation of, in presence of 

floridin (GukwirscH), ii, 101. 
action of acids on (DELEPIN®), i, 1088. 
nitrosochloride, action of phenylhydr- 

azine on (KREMERS), i, 194. 

8-Pinene, oxidation products of (HENDER- 

son and CHISHOLM), i, 304. 
chlorohydrins of (HENDERSON and 

KERR), i, 303. 

5-Pinene (WIENHAUS and ScnuMM), i, 
1087. 

Pinenes, action of benzoic and trichloro- 

acetic acids on (DELEPINE), i, 1084. 
action of tetrabromo- and tetrachloro- 

phthalic acids on (HALLER), i, 1084. 
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a- and 8-Pinenes, preparation of (Rvu- 
ZICKA and PoNTALTI), i, 755. 

Pinocamphoric acid, constitution of 
(Ruzicka and i, 756. 

Pinoresinol dibenzoate and di-p-bromo- 
benzoate, oxidation products of 
(ZINKE, ERBEN, and JELE), i, 1088. 

Pinus laricio, turpentine oils from 
varieties of (DuponT and BarRraup), 
i, 1019. 

Pinus pinea, essential oil of (Dupont 
and BARRAUD), i, 866. 

Piper methysticum (kawa-kawa), chemis- 
try and pharmacology of (ScuiseEt), 
i, 1140. 

Piperazine, derivatives of (WREDE and 

BANtTR), i, 78. 
bisteérachloroiodide (CHATTAWAY and 
GARTON), i, 271. 

Piperazinebis-3-1:3-diketohydrindene- 
2:2:3:2-dispiran (RADULESCU), i, 216. 

Piperidine, catalytic dehydrogenation of 

(ZELINSKI and i, 665. 
action of, on phenyl a-bromostyryl 
ketone (DuFRAISSE and MovurEv), 
i, 405. 
derivatives (McELVAIN), i, 985. 
vanadihexathiocyanate and molybdi- 
pentathiocyanate (SCAGLIARINI and 
TARTARINI), i, 312. 

Piperidinum ¢etrachloroiodide (Cuatt- 
AWAY and Garton), i, 271. 

4-Piperidinoazobenzene, 
(BorscHe and Exss), i, 213. 

a- (BRUYLANTS), 
i, 984. 

a-Piperidinoisohexoic acid, ethyl ester 
(Karrer, Hortacuer, Locuer. and 
GTESLER), i, 169. 

8-Piperidinoisohexyl alcohol, and its 
derivatives (KarrER, HoRrLACHER, 
LocHEr, and GIEsLER), i, 169. 

8-Piperidinomethyl-n-butyrolactone, 
a-hydroxy-, hydrochloride mono- 
hydrate (MANNICH and BavrRors), i, 
947. 

y-Piperidinomethylpentan-f-one, and 
(MANNICH and i, 
947. 

Piperidino-oxalylhydrazine, and its 
hydrochloride and benzylidene deriv- 
ative (WILSON and PICKERING), i, 717. 


3-nitro- 


2-8-Piperidylethylquinoline, and _ its 
dipicrate (LozWE), i, 991. 
N-Piperidyl- N-2-piperidone (GoLp- 


SCHMIDT and VoETR), i, 338. 
Piperitone (READ, SMITH, and HucHEs- 
Don), i, 301. 
electrolytic reduction of (PENFOLD 
and Morrison), i, 1321. 
Piperonal, preparation of, from dsosafrole 
i, 1077. 


SUBJECTS. 


Piperonal, compounds of acetic an- 
hydride with (JoRISsEN and VAN DER 
i, 1818. 

Piperonalcyanohydrin, o-nitro- (HELLER 
and KRETzsCcHMANN), i, 737. 

Piperonaldoxime, V-p-carbethoxypheny] 
ether (ALESSANDRI), i, 969. 

Piperonyl bromide (Karrer, Hort- 
ACHER, LocHER, and GIESLER), i, 
169. 

Piperonylacetic acid, a-bromo- (KARRER, 
Hor LocHEr, and GIESLER), 
i, 169. 

Piperonylacraldoxime N-p-carbethoxy- 
phenyl] ether (ALESSANDRI), i, 969. 
8-Piperonylallyl alcohol (Pav y, 

ScumiptT, and BéuMe), i, 1189. 
Piperonylic acid, ¢-nitroso- (HELLER 
and KRETZSCHMANN), i, 737. 

dithio-, and its salts and disulphide 
(Brunt and Lev), i, 964. 

Piperonylideneacenaphthenone 
Faz), i, 1319. 

Piperonylideneaminoacetic acid, sodium 
salt (GERNGRkOss, ZUHLKE, and 
RorHe), i, 1192. 

Piperonylmalonic acid, ethyl ester, 
and bromo- (KARRER, HORLACHER, 
LocHER, and GIESLER), i, 169. 

Pipette, simple automatic (HARRISON), 

ii, 344. 
moditied Hempel (HErrsr), ii, 344. 
for microchemical analysis (NaGy), ii, 
774. 

Pituitary extracts, diuretic effects of 
(MACKERSIE), i, 1140. 

Pituitary gland, oxy tocic-pressor-diuretic 
priuciple of (ABEL, RouUILLER, and 
GEILING), i, 240. 

Placenta, enzymes of the (MAEDA), i, 

238. 
determination of glycogen in the 
(CLocNE, WELTI, and Pricuoy), i, 


(DE 


1371. 
hormone of (FELLNER), i, 1017. 
Plants, comparative chemist of 
(FEINBERG, HERRMANN, OGL- 


SPERGER, and ZELLNER), i, 814; 
(Pixincen), i, 815; (ZELLNER), 


i, 816. 
absorption of ions by (HOAGLAND), i, 
127. 


absorption of ions from soils by roots 
of (SrokLasa), i, 1018. 
coagulation in (AMAR), i, 808. 
coagulating action of nutrient solu- 
tions for (PRAT), ii, 739. 
photoperiodism in relation to hydro- 
gen-ion concentration of sap and 
carbohydrate content of (GARNER, 
Bacon, and ALLARD), i, 699. _ 
respiration of (FRomMaGEkoT), i, 697. 


INDEX OF 


Plants, effect of phosphates on respira- 

tion of (Lyon), i, 476. 

respiratory quotient of the roots of 
(CERIGHELLI), i, 475. 

anaérobic respiration of, with argon 
(CANNON and FREB), i, 809. 

mechanism of oxidation in (GALL- 
AGHER), i, 595. 

influence of acidity on growth of 
(McCaLt), i, 922. 

assimilation of aldehydes by (Sar- 
ALITSCHKA and RIESENBERG), i, 
475. 

nutrition of, with aldehydes (San- 
ALITSCHKA), i, 698, 1155. 

occurrence of alkaloids in (RosEN- 
THALER and MosEMANN), i, 924. 

effect of amino-acids and carbohydrates 
on (SpornR and McGeEr), i, 810. 

amylase in (Ss6BERG), i, 128. 

assimilation of benzoic acid by 
(Boxorny), i, 698. 

action of bromine on (PITIN1), i, 1392. 

carbohydrates in (WEEVERS), i, 810. 

absorption of carbon by roots of 
(BREAZEALE), i, 476; (PARKER), 
i, 811. 

colloids in (SaAmEc, MINAEV, and 
RonZIn), i, 923. 

effect of dicyanodiamide and guany]- 
carbamide sulphate on growth of 
(MoGuiny), i, 1022. 

action of formates on the growth of, 
in pots (RICHET), i, 925. 

transformation of hydrocyanic acid in 
sap of (DEZANI), i, 1154. 

effect of manganese on growth of 
(D’Ippo.ito), i, 1156. 

action of metabolic end-products on 
(SIGMUND), i, 925. 

mineral constituents of (SMIRNOV and 
ALIssovA), i, 1265. 

nitrate-reducing properties of (ANDER- 
son), i, 1393. 

effect of nitrogenous fertilisers on 
growth of (TRuFFAUT and Brzs- 
SONOFF), i, 477. 

effect of varying ratios of phosphoric 
acid and potash on growth of 
(Buarr and Princg), i, 1022. 

porphyrins in (FiscHer and HILGeER), 
i, 1131 

specificity of proteases in (BLAGOVES- 
CHENSK]), i, 1384. 

effect of salts on inorganic nutrition 
and the buffer system of (HOAGLAND 
and MARTIN), i, 922. 

action of thorium-X on growth (AVER- 
SENQ, Deas, JALOUSTRE, and 
Maurin), i, 796. 


effect of titanium on growth of (BLANK 
and ALTEN), i, 1275. 
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SUBJECTS, 


Plants, inhibitory substance from (MALL- 
MANN and HEMSTREET), i, 1391. 
resistance to disease in (WILLAMAN, 

Morrow, and ANDERSON), i, 1276. 
cultivated, enzyme action in relation 
to vitality of (Brécny), i, 1276. 
green, growth of (CLARK and ROLLER), 
i, 809. 
fixation of atmospheric nitrogen by 
(LipMAN and Taytor), i, 1276. 
higher, sterile cultures of (Bosko), 
i, 598. 
nitrogenous metabolism of (CHIB- 
NALL), i, 810, 811. 

higher and lower, oxydases of (RonIN- 
son), i, 921. 

Indian forest, oils and fats from seeds 
of (PARKER, Rav, ROBERTSON, and 
i, 608; (Rav and 
SrmonsEn), i, 609. 

detection of acids in (SCHMALFUSs and 
KEireEt), i, 1155. 

determination of carbohydrates in, 
colorimetrically (THomas aud Dut- 
CHER), ii, 630 ; (THoMAs), ii, 631. 

Plant cells, equilibrium and oxidation in 

(MAYER and PLANTEFOL), i, 809. 

extraction of nitrogenous constituents 
from (ToTTincHaM, SoHuLz, and 
LEPKOVSKY), i, 598. 

Plant extracts, effect of, on rickets 
(SuIpLEy, Kinney, and McCo.uv™), 
i, 685. 

Plant juices, moisture content of (Gorr- 

NER and HoFFMAN), ii, 271. 
determination of the hydrophilic 
colloid content of (NEwron and 
GORTNER), ii, 271. 
Plant pigments (PETRIE), i, 660. 
Plant tissues, differentiation of cellulose 
in the staining of (Woop), i, 812. 
effect of desiccation on nitrogenous 
constituents of (LINK and Scuutz), 
i, 1275. 

determination of chlorides in (Law- 
RENCE aud Hanris), ii, 624. 

determination of tannin in (MENAUL), 
ii, 360. 

Plaster of Paris, evolution of heat in the 
setting of (CHASSEVENT), ii, 610, 

Plasticity (RUFF and GoEBEL), ii, 488 ; 
(Rurr; Rurr and Moczata), ii, 492. 

Platinum, emission of electrons by ionic 

impact on (BADAREU), ii, 376. 
incaudescent, emission of electrons from 
(TYNDALL and GRINDLEY), ii, 376. 
scattering of electrons by (DAVISSON 
and KunzMan), ii, 809. 
temperature coefficient of conductivity 
of (FEUSSNER), ii, 224. 

adsorption of hydrogen by (BENNE- 

wiTz and GijNTHER), ii, 724. 
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Platinum, substitutes for (GAWALOw- 

SK1), ii, 866. 

catalytic action of, on hydrogen 
electrodes (HAMMETT), ii, 162. 

catalytic hydrogenation of aromatic 
compounds with (WILLSTATTER and 
SEITz), i, 628. 

complex sulpho-acids of (TscHuUGAEV 
and KRassIkOvV), ii, 268. 

Platinum bases (platinammines):— 
Amidotetrammineplatinic 
(TscHUGAEY), ii, 770. 
Bromopentammineplatinic 
(TscHUGAEV), ii, 769. 
Chloropentammineplatinic 

(TscHUGAEV), ii, 769. 
chloride, colour changes of (Grin- 
BERG), ii, 866. 
Di-iodotetrammineplatinic iodide 
(TscHUGAEV), ii, 769. 
Hydroxypentammineplatinic salts 
(TscHUGAEV and CHLOPIN), ii, 
769. 

Platinum compounds, isomorphism of, 
with lead, selenium, and tin com- 
pounds (Carozzi), ii, 768. 

Platinum double fluorides (ScHLESINGER 

and Tap.ey), ii, 343. 

potassium halides, absorption spectra 
of (SCHLESSINGER and TAPLEY), ii, 
344, 

oxide, use of, in catalytic reduction 
of organic compounds (KAUFMANN 
and ADAMs), i, 197; (CARoTHERS 
and ADAms), i, 968. 

Platinum organic compounds :— 

with organic selenides, conductivity 
of (FRITZMANN), i, 935. 

with organic sulphides, analysis of 
(TscHUGAEV and FrRiITzMANN), ii, 
505. 

with organic di- and poly-sulphides 
(TscHUGAEV and ILJIN), i, 704. 

with thio-ethers, conductivity of 
(TscHUGAEV and MALZSCHEVSKY), 
i, 984; (TscHUGAEV and VLADI- 
MIROV), i, 935. 

Platinic chloride, compound of benzyl 
telluride and (FRITZMANN), i, 937. 

Platinum determination and _ separ- 

ation:— 

determination of, with nascent 
hydrogen sulphide (Dour), ii, 569. 

determination of, colorimetrically, by 
potassium iodide (ARDAGH, SEA- 
BORNE, and GRANT), ii, 788. 

determination of, in 
(ANON.), ii, 427. 

determination of iridium in, by fusion 
with lead (GiLcHRIST), ii, 126. 

determination and _ separation of, 
iridium and (Aoyama), ii, 505. 


salts 
bromide 


salts 


alloys 


Platinum black, hydrogenation of 
ketones by means of (FAILLEBIN), 
i, 13. 

catalytic oxidation by means of 
(CusMANo and CaTTIN1), i, 970. 
Platinum metals, chemistry of (Remy 
and BRrEIMEYER), ii, 54. 

cells. See under 
ells. 

Pneumococcus, effect of hydrogen per- 
oxide on growth of (MorGan and 
AVERY), i, 915. 

oxidation and reduction by (AVERY 
and NEILL), i, 915, 1015. 
peroxide formation in cultures of 
(AvERY and MoreaAy), i, 808. 
Poisons, action of, on enzymes (SANTEs- 
son), i, 1148. 

Poisoning from barium sulphate (Drs- 

LAGE and BARTSCHAT), i, 796. 

by chloroform (STANDER), i, 1261. 

chloroform and phosphorus, effect 
of, on carbohydrate tolerance 
(BopaAnsky), i, 462. 

by cocaine, inorganic salt metabolism 
in (UNDERHILL and Gruss), i, 
453. 

phosphorus, fats and lipoids in the 
liver in (ASADA), i, 449. 

Polarisation and electromotive equili- 

brium (Smits), ii, 599. 
of electrodes (VERSCHAFFELT), ii, 317. 
of double bonds (THoMson), ii, 33. 
commutator for study of (SPITALSKY), 
ii, 838. 

Polarity of groups attached to asym- 

metric atoms (RULE), ii, 645. 

in halogen aromatic compounds 
(SHorsmMiTH, HETHERINGTON, and 
SLATER), i, 842. 

induced alternate, from the point of 
of Bohr’s theory (H¢JENDABL), 
ii, 722. 

Polonium, long-range particles from 

(BaTEs and RocErs), ii, 296. 

emission of a-particles from (Lawson), 
ii, 587. 

emission of a-rays by (KuTZNER), 
ii, 226. 

removal of, from alkaline solution by 
adsorbing agents (EscHER-DEs- 
RIVIERES), ii, 596. 

— of, by colloids (BRENNEN), 
ii, 735. 


adsorption of, by silver chloride 
(EscHER-DEsSRIVIERES), ii, 736. 

distribution of, in organs, after in- 
jection (Latrzs and LacassaGNE), 
i, 590. 

Polonium detection :— 

detection of, in organs (LACASSAGNE 

and Latrés), i, 347, 461. 
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isoPoly-acids (ROSENHEIM and ScuHa- 
PIRO), ii, 51; (RoSENHEIM and 
YANG), ii, 54. 

Polyamyloses, physiology of (v. Hoxs- 
SLIN and PRINGSHEIM), i, 117. 

Polygaia amara, saponins from (GLASER 
and KRAUTER), i, 1215. 

Polymerisation of fatty oils (MORRELL), 
i, 1034. 

Polymetaphosphates. 
Phosphorus. 

Polymorphism (ScHauM and RosEn- 
BERGER), i, 1078. 

aggregation and 
UncGEr), i, 520. 

Polycyclopentadiene (STAUDINGER and 
RHEINER), i, 275. 

Polypeptides, enzymic degradation of 
(ABDERHALDEN and MoscHInN%), i, 
351. 

compounds of diketopiperazines with 
(ABDERHALDEN and KLARMANN), 
i, 1845. 

compounds of, with neutral salts 
(PFEIFFER, KLOSSMANN, and 
ANGERN), i, 378. 

benzoylated, action of erepsin on 
(Imar), i, 921. 

methylated, action of crepsin on 
(IMAI), i, 920. 

Polysaccharides (H1LL and 
i, 188, 184; (IRVINE and Hirst), 
i, 269; (KARRER, and M. and J. 
Straus), i, 373; (Karrer, Staves, 
WEINHAGEN, and Joos ; KARRER, 
Straus, and Joos), i, 471; (KARRER 
and Nisuipa), i, 501; 
and READ), i, 6138; (IRVINE, PRINGs- 
HEIM, and MACDONALD), i, 617; 
(ReaD and Huppert), i, 709; 
(Hippert and Timm), i, 710; 
(KARRER and STavp), i, 712, 1288, 
1382. 

ethers of (CHowpHURY), i, 1029. 

Polysulphides, cyclic, synthesis of 
(RAy), i, 759. 

Polythionates. See under Sulphur. 

Poppy, horned. See Glauciwm luteum. 

Porichthys notatus, gases from the air 
bladder (GREEN), i, 793. 

Porphyrin, formation of, from hemo- 
globin, and spectra of its esters 
(Scnumm), i, 441. 

Porphyrins, natural (FiscHER and 
K6ct), i, 230, 1180; (FiscHER and- 
ZERWEUCR), i, 459, 1129 ; (ScHUM™M), 
1, 689; (FiscHER and SCHNELLER), 
1, 894 ; (KisrER and OxsTERLIN), 
i, 1006 ; (FiscHER and HILGER), i, 
1130, 1131; KAMMERER, 
and Kiinnenr), i, 1256. 

formation of (ScHUMM), i, 688. 


See under 


(ScHAuM and 
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Porphyrins from blood saturate! with 
carbon dioxide (List), i, 1126. 
from blood pigment (ScHUMM and 
PAPENDIECK ; PAPENDIECK), i, 894. 
in blood-serum (PAPENDIECK), i, 894. 
from sulphur—hemoglobin (List), i, 
784, 
and their methyl esters, spectroscopic 
reactions of (ScHUMM), 1, 460, 893 ; 
(FIscHER), i, 1131. 
Posidonia, chemistry of the fibre of 
(EARL), i, 945. 
Potable or drinking water. 
Water. 

Potassium, absorption spectrum of 
(NaRAYAN and GuNNArya), ii, 
219. 

spectrum of ionised (Dik and ZEE- 
MAN), ii, 3. 

frequency relations between the 
spectra of argon and Bruin 
and ZEEMAN), ii, 637. 

photoelectric effect of (lvEs), ii, 444. 

thermionic and photoelectric properties 
of (Young), ii, 86. 

conductivity resistance of 
solutions of, in liquid ammonia 
(Kraus and Lucasse), ii, 13. 

in cosmic clouds (GERASIMOVI6), ii, 
335. 

vapour, resonance curves of (WILLIAM- 
son), ii, 646. 

vapour ares, absorption of hydrogen 
in (Rusk), ii, 808. 

replacement of, in its salts by 
magnesium and aluminium (BERG- 
STROM), ii, 106. 

in human serum 
KRAMER), ii, 114. 

Potassium alloys with sodium, emission 
spectra of (NEWMAN), ii, 639. 
free electron properties of (KENT), 
ii, 106. 

Potassium salts, effect of deficiency of, 
— growth (WEISSMANN), i, 
477. 

replacement of, 
CAVEYE), i, 599. 
Potassium ammono-aluminate and 
-manganate (BERGSTROM), ii, 607. 
antimonate, preparation of (ScHov), 
ii, 547. 
carbonate, equilibrium of the ab- 
sorption of carbon dioxide by 
solutions of (SIEVERTS and 
FRITzSCHE), ii, 476. 
equilibrium of ethyl alcohol, hydro- 
carbons, water, and (Gay, Mion, 
and SERVIGNE), i, 1029, 
and hydrogen carbonate, as 
standardsinacidimetry (BRUHNS), 
ii, 270. 


See under 


(WILKINS and 


in soils (VANDE- 
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Potassium carbonate and _ chloride, 
equilibrium of sodium carbonate 
and chloride, water, and (Buas- 
DALE), ii, 106. 

and sulphate, equilibrium of sodium 
carbonate and sulphate, water, 
and (BLASDALE), ii, 106. 

chlorate, action of light on aqueous 

solutions of (SURYANARAYANA), 
ii, 675. 

action of heat on (FARMER and 
FirtH), ii, 178. 

action of ammonia on (HoFMANN 
and LINNMAND), ii, 477. 

decomposition of, and its catalysis 
by potassium chloride (Orro and 
Fry), ii, 335. 

reduction of, during putrefaction 
of — organs (GHIGLIOTTO), 
i, 792. 

determination of (WaGNER), ii, 

63 


perchlorate, effect of catalysts on 

reparation of (FARMER and 
IRTH), ii, 173. 

solubilities of, in salt solutions 
(BozortH), ii, 42. 

chloride, specific conductivities of 

solutions of (H. C. and E. W. 
PARKER), ii, 304. 

melting point of (Roserts), ii, 
300. 

heats of formation and solution of 
the double cupric chloride 
(BouzaT and CHAUVENET), ii, 
19. 

double salts of, with cuprous 
chloride (VALETON and FR6MEL), 
ii, 762. 

vapour pressure of mixtures of 
sodium chloride and (HACKSPILL 
and GRANDADAM), ii, 854. 

equilibrium of, with sodium chloride 
and lead alloys with alkalis 
(JELLINEK and TomMOorFF), ii, 
658. 

and hydroxide, equilibrium of 
water with (v. ANTrROPOFF), ii, 


837. 
copper mercuric chloride (EPHRAIM), 

li, 107 
dichromate, melting point of 


(RoBERTs), ii, 300. 
decomposition of, in aqueous solu- 
tion (SABALITSCHKA and Kv- 
BISCH), ii, 477. 
use of, in iodometry (JANDER and 
BEsTE), ii, 497. 
fluoride, prevention of blood coagul- 
ation by (Magor), i, 682. 
hydroxide, adsorption of, by humic 
acid (CHARRIOU), ii, 736. 
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Potassium hydroxide, absorption of 
nitric oxide by (BARR), li, 408. 
viscosity of mixtures of, with sodium 
hydroxide and with sulphuric 
acid (Simon), ii, 335. 
action of, on mercuric iodide 
(PELABON), ii, 614. 
periodate, kinetics of the reduction of, 
by potassium iodide (ABEL and 
FUrrTs#), ii, 165. 
iodide, action of light on aqueous 
solutions of (SURYANARAYANA), 
ii, 675. 
molecular conductivity of, in or- 
gavic solvents (YAJNIK and 
Sosr!), i, 183; ii, 591. 
conductivity and ionisation of 
solutions of, in nitromethane 
(PHILIP and OAKLEY), ii, 656. 
viscosity and surface tension of 
solutions of iodine and (DaAn- 
CASTER), ii, 847. 
decomposition of ethylene bromide 
by (PATTERSON and RoBERTSON), 
precipitation of lead salts by, in 
presence of serum, bile, etc. 
(EISNER), ii, 682. 
mercuri-iodide, germicidal efficiency 
of phenol, mercuric chloride, and 
(CAporA and Lawsoy), i, 592. 
permanganate, reaction of, with 
cuprous oxide (NisHIDA and 
HIRABAYASHI), ii, 125. 
as a standard for 
(HENDEL), ii, 272. 
use of, in oxidimetry (KoLTHOFF), 
ii, 272. 
diphosphatomanganate (MEYER and 
AREK), ii, 555. 
nitrate, photolysis of solutions of 
(ANDERSON), ii, 408; (SuRYANA- 
RAYANA ; Rosinson), ii, 675. 
halogeno-platinates, absorption spectra 
of (ScHLESINGER and TaPLey), ii, 
344. 
iron selenide (MEYER and BRATKE), 
ii, 551. 
sulphate, melting point of (RoBERTS), 
ii, 300 
diffusion of, in gels with barium 
chloride (WAGNER and HAUvrF- 
FEN), ii, 729. 
equilibrium of cupric sulphate, water, 
and (CAVEN and MiTcHELL), ii, 
683. 
manganese sulphates (CARoBBI and 
ii, 685. 
Potassium organic compounds:— _ 
alkylsulphates, velocity of saponifica- 
tion and ZAYKOWSKI), 
ii, 401. 


iodometry 


ll 
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Potassium organic compounds :— 
arylalkyls (ZrEGLER and ScHNELL), 
i, 850, 851. 
chloroe and  iodo-dinitromethanes 
(Gorts and HunTER), i, 362. 
acinitroform, alkaline reduction of 


(GrifFITH and HunTER), i, 361. 
Potassium detection and determina- 


tion :— 

detection of (LoNGINEscU and CHA- 
BORSK1), ii, 276. 

detection of, by new light filter 
(McCay), ii, 128. 

detection of, microchemically (RosENn- 
THALER), ii, 782. 

determination of (STRECKER 
JuNnGck), ii, 59. 

determination of, by the perchlorate 
method (PAGE), ii, 202. 

determination of, volumetrically, as 
hydrogen tartrate (KLAPPROTH), ii, 
701. 

determination of, in potassium salts 
(GOrsk}), ii, 60. 

Potatoes, diastatic power of juice of 
varieties of (Joszr and STArc- 
ZEWSKI), i, 1383. 

amylase of (HAEHN and SCHWEIGART), 
i, 233. 

solanine content of (BOMER and Mar- 
TIS), i, 818; (GRIEBEL), i, 1278. 

Potato-beetle. See Leptinolarsa decem- 

lineata. 

Potato plants, water cultures of (NEW- 

TON), i, 923. 

Potential, cathode fall of, in mixed gases 

(GiUNTHER-SCHULZE), ii, 222. 

relation between cathode fall of, ion- 
isation potential, and atomic weight 
ii, 87. 

contact differences of, between metals 
(ViEWES), ii, 457. 

of electrodes (HEYROvsK*), ii, 457. 

of metallic electrodes, effect of neutral 
salts on (PomA), ii, 148. 

of poisoned electrodes (ISGARISCHEV 
and ii, 527. 

decomposition, measurement of (FER- 
GUSON and VAN ZyL), ii, 458. 

“‘inaccessible,” measurement of, with 
the oxygen electrode (GoaRD and 
RIpEAL), ii, 598. 

membrane. See Membrane potentials. 

Potentiométer, direct-reading, for de- 

termination of hydrogen-ion concen- 
tration (LrzsErt), ii, 497. 
Poultry, determination of uric acid in 
excreta of (WoopMAN), ii, 794. 
— properties of (WALKER), ii, 


and 


evolution of gas from (TAMMANN and 
DiekMann), ii, 521. 


SUBJECTS. ii. 1251 


Praseodymium, and its oxide, pam 
tion of, pure (PRANDTL and Hi1r- 
NER), ii, 615. 

chromate (Britton), ii, 763. 

Precipitates, rate of formation of 
(JABECZYNSKI and ii, 531; 
(JABECZYNSKI and LisrEck1), ii, 
534. 

influence of stirring on formation of 
(VoLMAR and Stra), ii, 394. 

reversal of the electric charge on 
(MUKHERJEE and Roy), ii, 313. 

electrolytic purification of (CHARRIOU), 
ii, 345. 

adsorption by (WEISER), ii, 309. 

determination of, turbidimetrically 
(H1BBARD), ii, 694. 

Precipitation, electrolytic, effect of col- 
loids on the size and distribution of 
particles in (France and McBor- 
NEY), ii, 314. 

rhythmic (JaBiczyXsk1), ii, 157 ; 
(Duar and CHATTERI1), ii, 158 ; 
(ZACHARIAS), ii, 307. 
theory of (FricKE, KLEEBECK, and 
FRIELING), ii, 26. 
in jellies (Opin and K6nLER), 
ii, 834, 

Pregnancy, 

(STANDER), i, 1253. 

calcium salts in blood in (W1mppows), 
i, 896 

excretion of urea in (STANDER, DuN- 
CAN, and Mosss), i, 1259. 

Pressure regulator, automatic (Daw- 
SON), ii, 246. * 

Primula, saponin from the root of 
(KoFLER and FRAUENDORFER), i, 
1216. 

Procaine, local anesthetic properties of 
(Scumitz and LOEVENHART), i, 
1378. 

comparative toxicity of, novocaine, 
neocaine, and apothesine (MEEKER 
and FRAZER), i, 1377. 

pharmacological action and constitu- 
tion of derivatives of (ScHMITz and 
LOEVENHART), i, 1378. 

Proline, nutrition with (Surg), i, 787. 

l-Prolyl-d-valine anhydride (ABDER- 
HALDEN and Komw), i, 343. 

Promoters, action of, in catalysis 
(BoHnson and RoBERTSON), ii, 29. 

Propaldehyde, condensation of ammonia 
with, in presence of alumina (TscHIT- 
SCHIBABIN and OPARINA), i, 767. 

Propane, viscosity of, and its mixtures 
with hydrogen (KLEMENC and REMI), 
ii, 522. 

Propane, afy-triamino-, and its cobalt 
and rhodium derivatives (PorE and 
Many), i, 1049. 


chemistry of blood in 
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Propane, y-chloro- and  y-iodo-f- 
hydroxy-a-amino-, lauryl and stearyl 
derivatives (BERGMANN and SaBr- 
TAY), i, 9382. 

y-iodo-B-hydroxy-a-amino-, benzoyl 
derivative (BERGMANN and WEIN- 
MANN), i, 931. 
cycloPropane series, three-carbon tauto- 
merism in (Goss, INGoLp, and 
THORPE), i, 1164. 
cycloPropane-1-carboxyl chloride, 
bromination of (BRUYLANTs), i, 284. 
cycloPropane-l-carboxylic acid,  1- 
bromo-, esters and their derivatives 
(BRUYLANTS), i, 284. 
cycloPropane-1-carboxylic 
(BRUYLANTS), i, 284. 
d- and dil-cycloPropane-1:2:2:3-tetra- 
carboxylic acid (ING and Perkin), 
i, 1163. 
cycloPropane-1:2:3-tricarboxylic acid, 
2-cyano-, ethyl ester (ING and PrEnr- 
KIN), i, 1163. 
1-isoPropenylcoumarane (STOERMER, 
CHYDENIUs, and ScHINN), i, 410. 
8-Propenyl-o-cresol (v. AUWERsS and 
i, 1209. 
3-Propenyldiphenyl, 
its derivatives (v. 
WirTTIG), i, 1061. 
trans-2-isoPropenylcyclopropanecarb- 
oxylic acid, and its chloride (STauD- 
INGER, MuUNTWYLER, Ruzicka, and 
SErBT), i, 730. 
Propenyltetrahydrobenzene (v. BRAUN, 
BAYER, BLESssING, and LEMKE), i, 546, 

Propionic acid, basic beryllium salt, 
crystal structure of (Bracc and 
Morcay), i, 7. 

lead salt, complex compounds of 
(WEINLAND and BAvER), i, 1161. 

Propionic acid, o-tolyl ester(v. AUWERS 

and WITTIG@), i, 1209. 
m-toly] ester (v. AUWERs and Kocn), 
i, 1221. 

Propionic acid, amino-, benzoyl] and 
toluenesulphonyl derivatives, ethyl 
esters and amides (FREUDENBERG 
and RHINO), i, 11738. 

B-bromo-, p-tolyl ester (KRoLL- 
PFEIFFER and SCHULTZE), i, 524. 
d-aB-dibromo- and -dichloro- (KARRER 
and KiARER), i, 1281. 
B-chloro-, preparation of (MourEuv 
and CHaAvUx), i, 1281. 
d-thiol-, rotatory change on oxidation 
of (LEVENE and MIKEsKA), i, 940. 
Propionylacetic acid, ethyl ester, 
ketimine of (BRECKPorT), i, 273. 
Propionylallylacetoacetic acid, 
chloro-, ethyl ester (HELFERICH and 
KEINER), i, 1167. 


anhydride 


2-hydroxy-, and 
Auwers and 
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8- and 5-Propionyl-o-cresols (v. AUWERs 
and Wi17TIé), i, 1209. 

4- and 6-Propionyl-m-cresol, and 4-a- 
chloro- (v. AUWERS and Kocn), 
i, 1221. 

5-Propionyldiphenyl, 2-hydroxy- (y. 
and i, 1061. 

and DRIMMER), i, 
886. 

(s)-2-Propionylindazole, 2-a-bromo- (v. 
AUWERS and ALLARDT), i, 878. 

1-Propionyl-3-methylindazole, and its 
derivatives (v. AUWERs), i, 1349, 

2-Propiony]-5-methylindazoles (Vv. 
AUWERs and ALLARDT), i, 880. 

Propionylphenylearbamide, a-bromo- 
(ANDREASCH), i, 1290. 

azan (GOLDSCHMIDT and DkimMenr), 
i, 886. 

Propiophenone-p-arsinic acid (MAr- 
GULIES), i, 1247. 

Propiophenone-o-carboxylic acid, 
a-bromo-, and aa-dibromo- and its 
phenylhydrazone (GABRIEL, Korn- 
FELD, and GRUNERT), i, 399. 

isoPropoxide, zinc (ADKINS and LAZIER), 
i, 1278. 

Propoxymercuribenzaldehyde, 4-nitro- 
3-hydroxy- (HENRY and SHARP), i, 
739. 

n-Propyl alcohol, properties of mixtures 

of ethyl alcohol and (Parks and 
ScHWENCK), i, 930. 

pyrogenic decomposition of (PEYTRAL), 
i, 1158. 

Propyl alcohol, B-chloro-f-nitro- 
(WILKENDORF and TRENEL), i, 362. 

Propyl isobutyl ether, ay-dichloro- 

i, 259. 
ay-dichloropropyl ether 
i, 259 


ether peroxide (CLOVER), i, 364. 
ethers, ay-dichloro- and their acetals 

(DULIERE), i, 258. 

y-n- and -iso-Propylacetylacetones, and 


the m-copper salt (Morcan and 
THOMASON), i, 495. 

Propylamine, 8-hydroxy-,chloroplatinate 
(LEVENE and ScHEIDEGGER), i, 1049. 

Propylisoamylbarbituric acid (Lay- 
RAUD), i, 93. 

o-isoPropylaniline, and its derivatives 
(v. Braun, Bayer, and BLEssINc), 
i, 545. 

Propyl-n- and -iso-butylbarbituric acids 
(LaYRAUD), i, 92. 

Propylisobutylhydantoin and 
PERRIN), i, 1102. 

Propylchloromalonamides (Dox and 
Hovston), i, 716. 
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isoPropylehloromalonic acid, methyl 
ester (Dox and Houston), i, 716. 

$-Propyl-o-cresol, and its phenylureth- 
ane, and 5-nitroso- (v. AUWERS and 
Wirtia), i, 1209. 

o-Propyl-p-cresol (Vv. BrauN, BAYER, 
BLEssiNG, and LEMKE), i, 547. 

6-isoPropyl-m-cresol, 4-thiocyano- 
(KAUFMANN and GAERTNER), i, 840. 

2-Propyldecahydroquinoline, and _ its 
salts, and nitroso- (v. BRAUN, 
GMELIN, and Prrzotn), i, 554. 

2-Propyl-3:6-dimethylaniline, and its 
salts (v. BRAUN, BAYER, BLESSING, 
and LEMKE), i, 547. 

Propyldiphenyls, 2-hydroxy-, and their 
derivatives (v. AUWERS and WITTIG), 
i, 1061. 

Propylene, anesthetic properties of 
(Brown), i, 1261. 

Propyleneglycol, y-amino-, derivatives 
ot (BERGMANN), i, 931, 932; (BERG- 
MANN and SABErAy), i, 932. 

Propyl glycol ethers (CRETCHER and 
PITTENGER), i, 826. 


i, 824. 
B-Propyl-Ac-hexenoic acid, ethyl ester 
(WousENGe), i, 824. 
and its de- 
Tivatives (WoOUSENG), i, 824. 
8-Propylhexoic acid, 8-hydroxy-, ethyl 
ester (WOUSENG), i, 824. 
y-Propylhexyl alcohol, and its deriv- 
atives (WOUSENG), i, 824. 
4-iso-Propylideneaminophenylarsinic 
acid, 3-amino- (LEwis, CRAMER, BLY, 
and LARSEN), i, 1246. 
n-Propylidenecamphor. See Ethyl- 
methylenecamphor. 
isoPropylidene-d-glucosedibenzyl mer- 
captal (Pacsv), i, 713. 
n-Propylidenepropionamide 
SCHMIDT and VoETH), i, 338. 
2-isoPropylindazole, and its picrate (Vv. 
AUWERs and ALLARDT), i, 992. 
isoPropyl ketone, action of zinc on a 
mixture of ethyl a-bromodsobutyrate 
and (CoucouLksco), i, 261. 
a-n- and -iso-Propylmalonodimethyl- 
amides (WzEsT), i, 489. 

a’-n- and -iso-Propylmalonodimethyl- 
amides, a-bromo- (WEsT), i, 489. 
p-isoPropylphenylacetaldehyde, prep- 
aration of (CHuIT and Bote), i, 

735. 
n-Propylpropionamide 
and Voretn), i, 337. 
n-Propylpulegone, and its semicarbazone 
(HALLER and RAMART), i, 1086. 
a-Propylstannonic acid, and its salts 
(Drvce), i, 24. 


(GoLp- 


(GOLDSCHMIDT 


ii, 1253 


2-osoPropyltetrahydronaphthalene 
(BavTkER and RamBEcg), i, 844. 

2-Propyitetrahydroquinolines, and their 
derivatives (v. BRAUN, GMELIN, and 
PETZOLD), i, 554. 

o-Propyl-p-toluidine, and its derivatives 
(v. Braun, BAYER, BLESSING, and 
LEMKE), i, 546. 

Proteases, activity of, in tissue extracts 
(Noyes, Sugiura, and Fa.k), i, 
1267. 

in blood (IVANITZKY-VASSILENKO and 
Bac), i, 1253. 

in plants, specificity of (BLAGovEs- 
CHENSKI), i, 1384. 

Proteins (WEssELY), i, 696; 
and HERzoG and Koss), 
i, 1007. 

structure of (ABDERHALDEN and ST1x), 
i, 437 ; (ABDERRALDEN and Komy), 
i, 890, 891, 1361; (ABDERHALDEN 
and Scuwas), i, 1345. 

constitution of (TROENSEGAARD and 
ScuMIpr), i, 581. 

classification of (STKUDEL and PEISER; 
TAKAHATA), i, 1006. 

physical chemistry of (CoHN an‘! 
BERGGREN ; COHN, BERGGREN, and 
HENDRY), ii, 832. 

electrical resistance of aqueous systems 
of (FiscHER), ii, 728. 

thermochemistry of (MATHEWS and 
RowLanp), i, 683. 

specific dynamic action of (LIEBESNY), 
i, 450; (RapporT and EVENDEN), 
i, 1253; (Werss, Rapport, and 
EVENDEN), i, 1254. 

coagulation of (CIKANEK, HAvtifk, 
and KuBAnrk), i, 678; (PRIBYL, 
Sux, and ZLAMAL; and 
StmANER), i, 1251. 

colloidal appearance of (Loxs), ii, 
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colloidal behaviour of (Kunrrz), ii, 
461. 
isoelectric point in relation to digesti- 
bility of( HERTZMAN and BRADLEY), 
i, 1149. 
solubility and digestibility of (STary), 
i, 1007. 
solutions of (LozB and ii, 
460. 
nephelometry of (RusznyAxk), ii, 
358. 


solubility of mercury salts in 
(REBELLO), ii, 684. 
supplementary relations 
(MITCHELL), i, 453. 
acid hydrolysis of (BuRR and Gort- 
NER), i, 762; (GoRTNER), i, 1361. 
catalytic hydrolysis of, under pressure 
(SADIKOV), i, 228. 


between 


ii. 1254 


Proteins, catalysis of hydrolysis of, by 
colloids and LolsE- 

LEUR), i, 1008. 

partial —— of (ABDERHALDEN), 
i, 227. 

hydrolysis of, by acatalyst in muscle 
(CLIFFORD), i, 904. 

combination of, with acids and bases 
hydrolysis (RoBERTsON), i, 
678. 

hydrolysis of, with phthalic acid 
(BricL and KLENx), i, 105. 

sulphur-containing amino-acid from 
hydrolysis of (MUELLER), i, 438; 
(CALDWELL), i, 799. 

nitration ot (LIEBEN), i, 779. 

oxidation and reduction of (EDL- 
BACHER), i, 891. 

reduction of, and toxicity of the 
products (TROENSEGAARD), i, 890. 

effect of heating, with phenol (HERzoG 
and Kran), i, 1007. 

influence of hydrogen-ion concentration 
on tungstic acid precipitation of 
(MERRILL), i, 895. 
combination of salts with (NorTHROP 

Kunirz), ii, 831. 

biological value of (MITCHELL), i, 
453. 

in plants, isoelectric points of (PEARS- 
ALL and EwIne), i, 813. 

labile form of, in vegetable cells 
(LoEw), i, 355. 

of oats and Srecerr), i, 597. 

of wheat bran (JoNES and GERSDORFF), 
i, 342. 

eflect of injection of, on the respiratory 
exchange (AMSTAD), i, 581. 

adsorption of degradation products of, 
by blood corpuscles (GRIASNOV), 
i, 584. 

absorption of, after intestinal resection 
(Schumm and PapENDIECcR), i, 114. 

digestion coefficients of (WoopMAN), 
1, 1156. 

role of pancreatic juice in digestion of 
(TERROINE ard PRzYLECKI), i, 237. 

in blood plasma and serum (Monp), i, 
114. 

of blood serum in syphilis (Str), i, 
443, 

of bile (LoGaN), i, 341. 

of serum (v. Frey), i, 1123. 

of immune sera (BACHER and KosIAy), 
i, 681. 

(VANDEVELDE), i, 678, 

79. 


methylated (Imat), i, 920. 

ash content of (MrEsgs), i, 100. 

analysis of (PLIMMER), ii, 358; 
(PLIMMER and PHILLIPS ; PLIMMER 
and SHIMAMURA), ii, 576. 
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Proteins, Guareschi reaction for (Lo 
Priore), ii, 795. 
determination of, 
ii, 795. 
determination of, microchemically, in 
blood serum (BERGER and PeEvr- 
SCHACHER), ii, 636. 
determination of amino-nitrogen in 
peptic digestion (UwWATOKO), i, 1267. 
determination of tryptophan in 
(FUrtTH and DiscuHe), ii, 576. 
determination of the tyrosine content 
in ii, 575. 
Protocatechualdehyde, complex salts of 
(REIHLEN and Sapper), ii, 384. 
p-nitrophenylmethy lhydrazone (Civsa 
and RAsTELLI), i, 578. 

Protocatechualdehydeaniline, salts of 
(RosENMUND and Borum), i, 735. 

Protocatechuic acid, ferric salt 
(ZerzscHE, ViELI, LILLJEQVIST, and 
Loos.I), i, 402. 

Protocatechuic acid, dithio-, and its 
salts (BRUNI and LEv1), i, 964. 

Protopectin (SUCHARIPA), i, 477. 

Protoplasm, physico-chemical state and 

functioning of (FRoMAGEOT), i, 697. 
colloid chemistry of (HEILBRUNN), i, 
1378. 
hase reversal in (Se1FRIz), i, 127. 
ipoids of (BIEDERMANN), i, 1133. 
living, reaction of, with methyl-red 
(SCHAEDE), i, 1018. 

Prunes, effect of eating, on acidity of 
urine (BLATHERWICK and Long), i, 
121. 

Prunus myrtifolia and occidentalis, 
cyanogenetic glucosides in (MAMELI- 
CALVINO), i, 355. 

Pump, automatic Tépler (PorTER), ii, 

540. 


by acidimetry 


vacuum, gas-grown skins in (MANLEY), 
ii, 529, 530. 

high-vacuum (CLAASSEN), ii, 608. 

metal high vacuum (BacKHURsT and 
ii, 468. 

Pumpkins, constituents of (YosHIMURA 
and Nisuipa), i, 1274. 

Purines, determination of, in blood- 
serum and urine (LEBERT and Lozo- 
ONELL), ii, 75. 

Purine bases, determination of, in food- 
stuffs (KOLLMANN), ii, 358. 

Purple, visual, velocity of bleaching of 
(HEcHT), i, 1256. 
— of Cassius, 
(HuBER), ii, 229. 
Purpurin, oxidation of, by potassium 
(ScHoLL and LL), i, 

406. 


constitution of 


Pylorus, occlusion of the, in relation to 
tetany (MuRRAY), i, 583. 
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onitines, and their salts (MAsIMA 
and SUGINOMB), i, 1225. 
amphi-Pyranthrene, dihydroxy-, and its 
di-p-bromobenzoate (SCHOLL and 
TANZER), i, 61. 
amphi-isoPyranthrone 
TANZER), i, 60. 
Pyrazine-2:3-dicarboxylic acid, ferrous 
salt (Ley, ScuwarTE, and Minnicz), 
ii, 228. 
Pyrazoles, constitution of (v. AUWERs), 
i, 669. 
preparation of, by action of hydrazine 
on carbethoxyethylmalonate mono- 
thioamides (WoRRALL), i, 208. 
(RoJAHN aud SEITZ), 
i, 875. 


synthesis of (RoyJAHN and Fanr), i, 
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(SCHOLL and 


Pyrethrines (STAUDINGER and Rw- 
zicKA), i, 700, 758. 

Pyrethrolone, constitution and deriv- 
atives of (STAUDINGER and 
Ruzicka), i, 523. 

preparation of alcohols similar to 
(STAUDINGER and Ruzicka), i, 
748. 

and its semicarbazone (STAUDINGER 
and Ruzicka), i, 700. 

Pyridine, synthesis of (TSCHITSCHIBABIN 

and OparINA), i, 312, 767. 
nucleus, fission of, during reduction 
(SHAW), i, 1343. 
catalytic hydrogenation of (ZELINSKI 
and Borisov), i, 421. 
action of, cellulose 
(GIANNINI), i, 500. 
conversion of, into glutacondialdehyde 
(BAUMGARTEN), 1, 1156. 
action of, on hydrazono-acid chlorides 
(BiLow and SEIDEL), i, 674. 
complex salts of, with metallic salts 
(Spacu and Rrpan), i, 81. 
mercuri-chloride and -iodide (SAcHs 
and EHERHARTINGER), i, 110. 
vanaditetrathiocyanate and molybdi- 
pentathivcyanate (SCAGLIARINI 
and TARTARIN]I), i, 312. 
derivatives, hydrogenation of (GRAVE), 
i, 983. 
determination of, in presence of 
nicotine, with silicotungstic acid 
and SrnDLINGER), ii, 357. 
Pyridine, 2-amino-, tautomerism of, and 
its derivatives (TSCHITSCHIBABIN), 
i, 987. 
action of bromine on (W1IBAUT and 
Kraay), i, 82. 
4-amino-, and nitroamino-derivatives, 
and their salts and derivatives 
(Kornies, and Wetss), i, 
988, 


nitrate 


iL, 1255 


Pyridine, 2:5-diamino-, 6-amino-2-hy- 
droxy-, 3-nitro-5-amino-, and 5- 
nitro-2-amino- (TSCHITSCHIBABIN), 
i, 204 

bromonitroamino-, dichloro-, chloro- 
amino-, nitroamino-, and _nitro- 
hydroxy-derivatives, and their salts 
and derivatives (KoENIGs, MIELDs, 
and GuRLT), i, 989. 

5-bromo-3-uitro-4-hydroxy-, 4-chloro- 
3-nitro-, 4-hydroxy-, and  3:5- 
dinitro-4-hydroxy-, and their de- 
(KoENtIGs and FRErTER), i, 

2:4-dichloro-3-cyano- 
KoLuER), i, 205. 

Pyridines, arylated (DitTHEY, AMMoN, 
and EBERT), i, 553. 

Pyridine series, preparation of amino- 
substitution products of (TscHITscu1- 
BABIN), i, 203. 

es (SCHNEIDER), i, 
Pyridine-betaine tetrachloroiodide 
(CHATraway and GARroN), i, 271. 
Pyridine-3-carboxylamide, 2:4-dichloro- 

(SPATH and Ko.uEr), i, 205. 

Pyridine-3-carboxylic acid, 4-chloro-2- 
amino-, and its ammonium salt, and 
4-chloro-2-hydroxy- and 
Kouuer), i, 204. 

Pyridinecarboxylic acids, reduction of, 
to nitrogen-free products (MumM 
and BropERSEN), i, 82. 

iron salts of (Ley, Schwarrr, and 
ii, 228. 

Pyridinecarboxylic acids, hydroxy., 
synthesis of, from hydroxypyridines 
(‘I'SCHITSCHIBABIN), i, 988, 

Pyridine-2:3-dicarboxylic acid, 4- 
chloro-, and its anhydride (SpAru and 
KOLuER), i, 204. 

Pyridine-2:6-dicarboxylic acid, 4- 
amino-, and its salts and derivatives 
KINNE, aud WEIss), i, 
988. 

Pyridine-ketones, synthesis of (BENARY 
and PsILp), i, 872. 

Pyridinium ¢etrachloroiodide (CHatra- 

way and Garton), i, 271. 
metaphosphimate (SCHENCK 
ROMER), ii, 752. 

Pyridinium radicals, constitution of 
Kénic, and v. 
HAUSEN), i, 425. 

Pyridochromidioxalic acid, salts of 
(MFISENHEIMER, ANGRRMANN, and 
HoLsTeEN), i, 1035. 

Pyridones, tautomerism of 
BABIN and JELETZKY), i, 987. 

Pyridonemethides. See Methylenedi- 
hydropyridines. 


(SpATH and 


and 


| 
| | | 
| 
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chloro- 
and 


its 


3:4-Pyridopyrazine, and 
KINNE, 


platinate (KOENIGs, 
WEIss), i, 989. 
4-Pyridylazodimethylaniline dinitrate 
(Kognics, Kinng, and i, 
988. 
4-Pyridylazo-m-phenylenediamine 
(KozNnIcs, KINNE, and WEIss), i, 
989. 
4-Pyridylazoresorcinol 
KINNE, and WEIss), i, 988. 
1-a-Pyridylbenztriazole (Lawson, 
PERKIN, and Ropinson), i, 562. 
1-y-Pyridylbenztriazole, and its deriv- 
atives (KOBINSON and THORNLEY), i, 
1349. 
Pyridylglycine (REINDEL), i, 1235. 
Pyridylglycinecarboxylic acid, and its 
sodium salt (SUCHARDA), i, 881. 
Pyridylmethylammonium _hydroxide, 
salts of (ACKERMANN, Ho and 
REINWEIN), i, 243. 
2-Pyridyl-4’-methyl-2’-quinolylamine, 
and its derivatives (DInPoLDER, 
DACHLAUER, DEUERLEIN, and WoL- 
FEL), i, 996. 
N-y-Pyridyl-o-phenylenediamine, and 
its derivatives (ROBINSON and THORN- 
LEY), i, 1349. 
2-Pyridyl-2’-quinolylamine, and _ its 
derivatives (DIEPOLDER, DACHLAUER, 
DEUERLEIN, and WOLFEL), i, 996. 
imidines (Bass and Bavupiscn), i, 
318; (Bass), i, 319; (BAuDIscH), 
i, 991. 
decomposition of, by ferrous salts 
and Baupisow), i, 210. 
metabolism of. See Metabolism. 
Pyrindoxyl, and its salts and derivatives 
(REINDEL), i, 1236. 
Pyrites, refraction of X-rays in (DAVIS 
and v. NARDROFF), ii, 299. 
space of (v. ii, 
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(KoEnNIGs, 


decomposition of, by heat (MARCHAL), 
ii, 187. 

desulphurisation of (THompson and 
TILLING), ii, 341. 

Pyrocatechol (catechol), compound of 
boric acid and, and its salts (BOESE- 
KEN and MEULENHOFF), i, 776. 

compounds of, with molybdic acid 
(WEINLAND. and HuTHMaNy), i, 
1306. 
di-p-nitrobenzoate 
Nixon), i, 1193. 
Pyrocatechols, halogenated, compounds 
of, with nitric acid and nitrogen 
peroxide (ZINCKB), i, 164. 

Pyrocatechol tannins, Mitchell’s colori- 

metric method for determination of, 


(BARNETT and 


(PricB), ii, 707. 
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Pyrochollepidanic acid (WIELAND, 


and REWOLLE), i, 

58. 

Pyrodeoxybilianic acid, oxidation pro- 
ducts of (WIELAND aud SCHLICHTING), 
i, 857; (W1kLAND and Mornes), i, 
858 


Pyrodeoxybilianic acids (BorscuE and 
Frank), i, 1201. 

Pyrogallol, tautomerism of (Fucus and 
ELsNER), i, 960, 

Pyrogallol, ¢ribromo-, ferric salt 
(ZETZzscHE, VIELI, LILLJEQVIST, and 
Loos tt), i, 402. 

Pyrojapaconitines, isomeric, and their 
salts (MAJIMA and SuGrInoms), i, 

e 1224, 

Pyrojesaconitine, and its perchlorate 
(Magima and Morio), i, 1225. 

Pyromellitic acid, preparation of (v. 
BRAUN and LEMK®), i, 644. 

Pyromucic acid, dithio-, and its salts 
and disulphide (Bruni and LEv)), i, 
964. 

Pyrosulphates. See under Sulphur. 

Pyrrole, action of oxalyl chloride with 

(Gru), i, 1107. 
derivatives, preparation of, from 
amides of 8-diketonic ester (Ktsrrr, 
ScHLACK, ERFLE, and HEEss),i,542. 
Pyrrole, hydroxy-, derivatives of 
(BENARY and Scuwocsn), i, 416. 
nitro- (ANGELI), i, 760. 
les, action of azoxyamides with 
(Preront), i, 774. 
substituted, bromination of (FISCHER 
and ScHEYER), i, 80. 
action of halogens on (FIscHER 
and ScHEYER), i, 1232. 

Pyrrolealdehyde p-nitrophenylmethyl- 

(Crusa and i, 


Pyrrole-aldehydes, (FIscHER and 
SMEYKAL), i, 201 ; (ANGELI), i, 760. 
Pyrrole-red sols (FREUNDLICH and 

IsHIWARA), ii, 739. 
l-Pyrrolidonecarboxylic acid, meta- 
bolism and excretion of (BETHKE and 
STEENBOCK), i, 451, 
Pyruvaldehyde, preparation and deriv- 
of (FiscHER and TavuBE), i, 
Pyruvamide phenyhydrazone (Gas- 
TALD1), i, 717. 

Pyruvic acid, formation of, by yeasts 
and moulds (BERTHELOT and 
Pouisot ; Kayser), i, 917. 

fermentation of, with addition of 
acetaldehyde (NEUBERG and RosEn- 
THAL), i, 1165. 

action of formaldehyde on (ASAHINA 
and TreraDA), i, 367. 
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vie acid, tautomerism of phenyl- 
hydrazones of mesoxalic acid and 
(STEVENS and Warp), i, 938. 
in the intestines (BERTHELOT and 
AmoureEvx), i, 910. 
disappearance of, in the liver (SIMON 
and AUBEL), i, 1010. 
in muscle and liver (SrMmoN and 
AvBEL), i, 450. 
metabolism of. See Metabolism. 
detection and determination of (Stmon 
and Pravx), ii, 632. 
4-Pyravyl-m-cresol, and its derivatives 
(v. AuweERs and Kocn), i, 1221. 
Pyruvylhydroxamic acid, derivatives of 
(GasTALDI), i, 717. 
phenylhydrazone, reduction of (GAs- 
TALDI), i, 717. 
lium compounds (DiILtTHEY and 
FISCHER), 1, 1332. 
reaction of, with phenylhydrazine 
(SCHNEIDER; SCHNEIDER and 
MULLER), i, 1109. 
Pyrylium salts, synthesis of (PRATT and 
Rosrnson), i, 805; (Pratr, RoBin- 
son, and WILLIAMS), i, 306. 


Q. 


Quantum numbers, inner, relation be- 
tween intensity of multiplets and 
(BuRGER and DorcGELO), ii, 361. 
Quantum theory (MEcKE), ii, 213. 
chemical aspects of (BERTHELOT), 
ii, 320. 

foundations of (SENFT-LEBEN), ii, 
281. 

of band spectra (ANon.), ii, 433. 

of radiation (Bour, KRAMERs, and 
SLATER), ii, 433, 509. 

of gases (ScHAY), ii, 722. 

Quartz, from St. Andreasberg (Tam- 
MANN and GREVEMEYER), ii, 561. 
rotatory dispersion of (BuURKI), ii, 

286. 


rose, cause of colour in (HOLDEN), 
ii, 620. 

smoky, colouring matter of (VAN- 
ZETTI), ii, 406. 

Quebrachamine, and its salts and deriv- 
atives (FIELD), i, 1095. 

Quebracho tannin, resorcinol from 
(NIERENSTEIN), i, 385. 

Quinaldine synthesis with 8-amino- 
tetrahydronaphthalene (LINDNER, 
DsuLcERow,, and Mayr), i, 1102. 

Quinaldinium ée¢rachloroiodide (CHATT- 
Away and Garton), i, 271. 

Quinazolines and C.ark), 

i, 770 ; and NABENHAUER), 

i, 993, 1238. 
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Quinazolinecarboxylic acids, synthesis 
of (BocErRT and NABENHAUER), 
i, 993. 

Quinhydrone electrode. See Electrodes. 

Quinhydrone salts (GoLDSCHMIDT and 
CHRISTMANN), i, 654. 

Quinic acid, transformation of, by 
moulds (BUTKEWITscH), i, 804. 

3:4-Quinindoline, and its salts (CLEMO 
and PERKIN), i, 1103. 

Quinindolinecarboxylic acid, and its 
sodium salt (FRrRIEDLANDER and 
SANDER), i, 662. 

Quinine, action of, on protein metabol- 
ism (HARDIKAR), i, 1260. 

disulphate, mercuriated (FARBWERKE 
vorM. MgIsTER, Lucius, & Brtw- 


ING), i, 1096. 
Quinizarin (1:4-dihydroxyanthra- 
quinone), oxidation of (ScHOLL, 


DAHLL, and Hanserre), i, 178. 
Quinizarin, 2:3-dibromo-, its diacetate 
and dibenzoate (Brass and HEIDE), 
i, 414. 
Quinol, oxidation of, in alkaline solution 
(CLARENS), i, 1379. 
catalytic oxidation of (ALOY an 
VALDIGUIE£), i, 959. 
influence of hydrogen-ion concentra- 
tion on the autoxidation of (LAMER 
and RIpEAL), i, 281. 
acetates, 3-nitro-, and 8:5-dinitro- 
(KEHRMANN and KLOPFENSTEIN), 
i, 165. 
bisphenoxy- and phenoxy-alkyl ethers 
(Koun and BenczEr), i, 38. 
hydrazine (MULLER and WILLEN- 
BERG), i, 502. 
methy] ether, dinitro-, constitution of 
(KEHRMANN and JEQUIER), i, 165. 
trimethyl ether, hydroxy-, condens- 
ation products of (Sz&K1), i, 165. 
Quinol, hydroxy-, tautomerism of 
(Fucus and EtsnER), i, 960. 
Quinoline, and its derivatives, absorption 
spectra of (Warp), i, 315. 
and its derivatives, reactivity of 
chlorine in the 2-position in 
(TrécER and Mrrnecke), i, 556. 
compounds of stannic dialky] halides 
and (PFEIFFER), i, 838. 
stannisuiphate (Druck), i, 277. 
derivatives, behaviour of, in the 
organism (SCHEUNEMANN), i, 123. 
Quinolines, formation of, from ketones 
and aromatic amines (KNOEVENAGEL, 
WacneEr, and BAR), i, 205. 
gsoQuinoline alkaloids, ultra-violet 
absorption spectra of (STEINER), 
i, 1096. 
fluorescence of (BAYLE and FAasre), 
i, 980. 
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Quinoline colouring matters (RosEN- 
HAUER, ScHMIDT, and SCHLEIFEN- 
BAUM), i, 768. 

Quinoline series, preparation of amino- 
substitution products in (Tscuit- 
SCHIBABIN), i, 203. 

amino-aleohols of (SocrETY of CHEM- 
ICAL INDUSTRY IN BASLE), i, 206. 

isoQuinoline series, ring closure in (Vv. 
_ BLEssING, and CAHN), i, 
873. 

Quinoline-5-8-acrylic acid, 6-hydroxy-, 
and its silver salt (DEy and Row), i, 
540. 

Quinoline-4-carboxylic acid, 2-chloro- 
6-iodo-, and 6-iodo-2-hydroxy-, and 
its chloride (BorscHE, WEUSSMANN, 
and FritzscHe), i, 1342. 

6-nitro-2-hydroxy- (BorscHE, WEuss- 
MANN, and FrITzscHe), i, 986. 

Quinoline-4-carboxylic acids (BERLIN- 
Gozzt and MARZELLA), i, 314. 

Quinoline-4-carboxylic acids, 3-hydroxy- 
(BERLINGOzzI and CAPUANO), i, 1845. 

Quinolinium éefrachloroiodide, and 6- 
nitro-, and 2- and 6-chloro- (CHATTA- 
way and i, 271. 

1-a-Quinolylbenztriazole (Lawson, 
PERKIN, and Rosinson), i, 562. 

Quinone. See Benzoquinone. 

Quinones, reduction potentials of (Con- 
ANT and FIESER), ii, 839. 

addition of amines to (Hrxon), i, 291. 

Quinones, hydroxy-, condensation of 
o-diamines with (KEHRMANN and 
Burrat), i, 213. 

o-Quinones, preparation of (CHARRIER), 
i, 1351 

Quinone chromophore (LirscxitTz, ZIM- 
MERMANN, Louri#, and BoxKKEL- 
HorninkK ; Lirscuitz), i, 1825. 

Quinoneimide colouring matters, syn- 
theres in (KEHRMANN and VAN 
BAERLE), i, 212; (KEHRMANN and 
Burrat ; KEHRMANN and KLOPFEN- 
STEIN), i, 213; (KEHRMANN and 
CorDONE), i, 214. 

Quinoneimines, colour of, and their salts 
(CorDONE), i, 1325. 

Quinonemethides. See Methylenequin- 
ones. 

Quinonoid salts (Ciusa and RasTELLI), 
i, 578. 

meri-Quinonoid salts, colour of (PIccARD 
and DE MonrMOLLIN), i, 208. 

2:3-Quinoquinoline(CLEMoand PERKIN), 
i, 1104. 

Quinoxaline-2:3-dicarboxylic acid, cop- 
per and ferrous salts (LEY, SCHWARTE, 
and Misxnicn), ii, 228. 

Quinyl di-p-nitrobenzoate 
and Nrxon), i, 1193. 


(BARNETT 


INDEX OF SUBJECTS. 


R. 


Rabbit, blood of. See Blood. 
Radiation, quantum theory of (Bour, 
KRAMERS, and SLATER), ii, 433, 
509. 
transformation of (KorNFELD), ii, 213. 
absorption of, by multiply-periodic 
orbits (VAN VLECK), ii, 797. 
interaction between free electrons and 
(BorHe), ii, 362. 
luminous, and valency (DucLavx), ii, 
143. 
penetrating, in atmospheric air 
(KonLHORSTER), ii, 215. 
resonance, polarisation of (BREIT), ii, 
441. 
Radiation hypothesis (Kiss), ii, 163. 
Radiation potentials, determination of 
(CLARK), ii, 221. 
Radicals, theory of (Kraus), ii, 829. 
strength of the bonds between carbon 
and (ScHONBERG, ABELSDORFF. 
KIRCHRATH, MAtcHow, and 
RosENBAcH), i, 520. 
free, formation of, by reduction with 
vanadous chloride (CoNANT and 
Stoan), i, 304. 
organic, valency requirements of (Vv. 
Auwers), i, 1055. 
unsaturated, asymmetry of, in optically 
active compounds (Lowry and 
WALKER), ii, 373. 
Radioactive atoms, recoil of (AKIYAMA), 
ii, 814. 
disintegration, quantum theory of 
(SMEKAL), ii, 717. 
elements, disintegration series of 
(Wippowson and RuwussELL), ii, 
649. 
diffusion of, in metals (WERTEN- 
STEIN and DoBprowoLsKa), ii, 12. 
ions, mobility of, in the Bunsen 
flame (ANDRADE), ii, 377. 
metals, chemical etlect of emanations 
from (Stossk), ii, 748. 
mineral, new (ScHOEP), ii, 868. 
substances in the atmosphere, origin 
of (BonGaARDs), ii, 446. 
apparatus for measuring the heat 
iberated by (YovaNnovitcn), ii, 
719. 
effect of, on nitrifying bacteria 
(Kayszr and DELAVAL), i, 1016. 
Radioactivity (HAHN), ii, 379. 
slight, measurement of (HOFFMANN), 
li, 718. 
of alkali salts (HorFrmMann), ii, 86. 
of Indian minerals (Yagnik and 


Rocks. 
of living cells (Nopon), i, 687. 


| ii, 620. 
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Radiolead, atomic weight of (RicHARDs 
and Purzeys), ii, 111. 

Radiothorium, radium and mesothorium, 
differentiation of, by y-rays (BoTHer), 
ii, 446. 

Radium, atomic weight of (RussE.t), 

ii, 813. 

origin of the f-ray spectrum of 
(Tu1BavD), ii, 717. 

high-frequency y-rays from (THIBAUD), 
li, 515. 

chemical effects 
(StossE), i, 497. 

emission of long-range particles by 
the active deposit of (BATEs and 
RocErs), ii, 84; (PETTERSSON), ii, 
380. 

emission of a@-particles by (GEIGER 
and WERNER), ii, 226; (Hess and 
Lawson), ii, 587, 649. 

emanation. See Niton. 

distribution of the active deposit of, 
in helium and argon in an electric 
field (Briees), ii, 813. 

action of penetrating rays of, on 

caffeine (KAILAN), i, 70. 

on gels (FERNAUD), ii, 729. 

mesothorium and radiothorium, dif- 
ferentiation of, by y-rays (BorHe), 
ii, 446. 

relation between uranium and (Soppy 
and HircuHins), ii, 446. 

Radium compounds, effect of temper- 
ature on the luminosity of (RopMAN), 
ii, 379. 

Radium salts, normal solutions of, as 
standards (LUDEWIG and LORENSER), 
ii, 227. 

Radium bromide, heat evolved by (LE 
BkL), ii, 719, 748. 

Radium determination and 

ation 

apparatus for determination of 
(CLARK), ii, 3238. 

determination of, in natural titano- 
niobates (Karu and LomBarp), 
ii, 59. 

separation of barium and (CHLOPIN), 
li, 42. 

Radium-B and -C, B-ray spectra of 
(ELLIS and SKINNER), ii, 137, 
138. 

y-tays from (Kovarik), ii, 447. 
ium-C, preparation of line sources of 
(HENDEKSon), ii, 718. 

origin and nature of long-range 
particles from (RUTHERFORD and 
CHApwick), ii, 814. 

rate of decay of (JACOBSEN), ii, 142. 

Radon. See Niton. 


of y-rays from 


separ- 


Raffinase, identity of invertase and 


(JosEPHsoN), i, 919. 


Rays, 
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Raffinose, determination of, in sugars 
(SAILLARD), ii, 632. 
Ragweed, constituents of the pollen of 
i, 924. 
Rain water. See under Water. 
Rats, blood of. See Blood. 
respiratory exchange in normal and 
splenectomised (ASHER and Taka- 
HASHI), i, 582. 
energetic metabolism in (Gsasa and 
MALES), i, 115. 
Becquerel, 


discoloration and 


luminescence due to (PRzIBRAM), 
ii, 85. 
canal, spectra of. See under Spectra. 
photographic action of (JAKoBsoN), 
ii, 244. 
effect of, on crystals (FEITKNECHT), 


ii, 815. 
cathode, bombardment of thorium 
and rare earth oxides with 
(TEUCKE), ii, 370. 
ionising, of wave-length between 
ultra-violet and X-rays (REBouL 
and ii, 578. 
Réntgen (McBarn), ii, 299. 
chemical _ investigations = with 
(STINTZING), ii, 83, 216, 652; 
(SIEGBAHN), ii, 581. 
spectra of. See under Spectra. 
reflection of, from aluminium 
(COLLINS), ii, 652. 
reflection of, by crystals (HARTREF) ; 
ii, 831; (WALTER), ii, 984; 
(CLARK and DvAng), ii, 300. 
refraction of, in pyrites (DAvis aud 
v. NARDnOFF), ii, 299. 
fine structure of the absorption 
edges of (CHAMBERLAIN), ii, 721. 
passage of, through a diatomic gas 
(EHRENFEST), li, 369. 
diffraction of, by liquids, crystals, 
and amorphous solids (RAMAN 
and RAMANATHAN; HEWLETT), 
ii, 816. 
corpuscular radiation excited by 
(BARKLA and DALLAs), ii, 140. 
from a molybdenum target, sec- 
ondary aud tertiary radiation 
from (CLARK, DuANE, and 
STIFLER), ii, 368. 
absorption of, by metals (Ricut- 
MYER and WARBURTON), ii, 140. 
ejection of electrons from atoms by 
(JAUNCEY), ii, 647. 
production of secondary B-rays by 
(AUGER), ii, 286, 440. 
scattering of (FRIEDRICH and 
BENDER), ii, 370; (Ross), ii, 
721. 
and Bragg’s law (JAUNCEY), ii, 
299. 
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Réntgen, scattering of, by 
hydrogen (ScHoTt), ii, 286. 
by rock salt (JAUNCEY and May), 
ii, 298. 
crystal structure by means by (AstT- 
BuRY and YARDLEY), ii, 720. 
study of secondary valency with 
(CLARK and DvANE), ii, 855. 
use of, in chemical analysis 
(GLocKER), ii, 121; (CosTER), 
ii, 199 ; (STINTZING), ii, 216. 
secondary, and their use in crystal 
analysis (CLARK), ii, 299. 
and tertiary, from germanium 
(CLARK and DUANE), ii, 369. 
soft (LUKIRSKY), ii, 215, 368. 
from heavy elewents, tantalum 
to gold (Boycg), 1i, 438. 
from tungsten (BAzzoNI 
Cuv), ii, 215. 
tertiary, changes in the wave-length 
of (ALLISON and DvANE), ii, 
440. 
a-Rays, range of, in rare gases (BATES), 
ii, 813. 
B-Rays, production of, in gases by 
X-rays (AUGER), ii, 440. 
spectra of. See Spectra. 
secondary, production of, in gases by 
X-rays (AUGER), ii, 286. 
y-Rays, absorption and scattering of 
(AHMAD and STONER), ii, 582. 
secondary radiation from (SKOBELZYN), 
ii, 582. 
influence of, on cell 
(Hazama), i, 1122. 
hard, absorption of, by elements 
(AHMAD), ii, 440. 
a-, B-, and y-Rays, detection of (v. 
BAEYER and KuTznFRr), ii, 226. 
K-Rays from metals (UNNEWEHR), ii, 
137. 
a-Ray bulb as a source of ionisation 
(BARDWELL and DoERNER), ii, 12. 
Ray liver oil, constituents of (ToyamA), 
i, 604. 
Rayan oil (PATEL), i, 1032. 


Rays, 


and 


respiration 


Reactions, chemical. See Chemical 
reactions. 

photochemical, See Photochemical 
reactions. 

Reactivity, chemical. See Chemical 


reactivity. 
Reduction, irreversible, of organic com- 
pounds (Conant and Lutz), ii, 463 ; 
(Conant and CuTTeErR), ii, 844. 
— potential (BIILMANN), ii, 
96. 

Reductor, Jones, use of cool solutions in 
(LUNDELL and KNow gs), ii, 622. 
Reduviide, pigments in (PALMER and 
Knienr), i, 793. 
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Refraction, double, in moving liquids 
(KRUEGGER), ii, 511. 
molecular, of ions and molecules 
(Fasans and Joos), ii, 372. 
selective, in relation to optical disper- 
sion (HAVELOCK), ii, 441. 
Refractive index of gases (PosEJPAL), 
ii, 218. 
of gums (MALLOcK), i, 659. 
of liquids, determination of, with a 
microscope (KIPLINGER), ii, 402. 
increase of, in an electric field 
(PAUTHENIER), ii, 582. 
of hardened oils (WATSON and Sup- 
BOROUGH), i, 1033. 
Refractivity in relation to atomic size 
(CaLTHROP), ii, 372. 
and the molecular phase hypothesis 
(BALY and Morton), ii, 714. 
of lyophilic colloids (ScHooRL), ii, 310. 
Refractometric analysis, See Analysis. 
Refractories, effect of high temperatures 
on (MATIGNON), ii, 48. 
tor for water distillation (JENnp- 
RASSIK), ii, 246. 
Rennin, effect of agitation on solutions 
of (RIDEAL and WotF), i, 1147. 
Reproduction, dietary requirements for 
(SURE), i, 455. 
Resacetophenonebenzein, and its acetyl 
derivative (CHAKRAVARTI), i, 653. 
Resacetophenone-p-hydroxybenzein 
(CHAKRAVARTI), i, 653. 
Resins, constituents ot (ZINKE, ERBEN, 
and JELE), i, 1088. 
oxy-acids from fats and, separation of 
(WotFr), ii, 507. 
Resin acids from Conifers (ASCHAN), 
i, 533. 
Resorcinol, from quebracho tannin 
(NIERENSTEIN), i, 385. 
condensation of, with aldehydes (SEN 
and SINHA), i, 288. 
reaction of formaldehyde with (Zam- 
PARO), i, 638. 
as a colour reagent (LYNN and LEE), 
ii, 572. 
reactions of, and its application to 
the detection of nitro-prussides and 
ammonia (CASENEUVR), ii, 356. 
Resorcinol, trinitro-, lead derivative of 
(TAYLor and RINKENBACH), i, 281. 
2:4-dinitroso-, detection of ferrous 
salts by (GoLDsTtck), ii, 703. 
Resorcinolbenzein, and its salts, and 
pentabromo-, and dinitro- (MEYER 
and GERLOFF), i, 510. 
Resorcinolethein (SEN and SrnHA), i, 
289. 
Resorcinol-1’-hydroxybenzein, and its 
tetrabromo-derivative (SEN and 
SINHA), i, 289. 
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oxylic acid (SEN and S1nHA), i, 289. 

Resorcinol-8’-methoxybenzein, and its 
tetrabromo-derivative (SEN and 
SinwA), i, 289. 

Resorcinol-2’-methoxy-3’-hydroxy- 
benzein (SEN and SinwA), i, 289. 

Resorcinolphenetoleazobenzeinsulph- 
onic acid (SEN and SINHA), i, 289. 

Resorcinyl benzo- and toluo-piperidides 
(AUTENRIETH and THOMAE), i, 962. 

B-Resorcylic acid benzein (SEN and 
SinwA), i, 289. 

Respiration and fermentation (HOLDEN), 

i, 893. 
pharmacology of (ELLINGER), i, 892; 
(HazaMA), i, 1122. 
of plants. See Plants. 
activation of, by muscle juice (ABDER- 
HALDEN), i, 789. 
of tissues, effect of antipyretics on 
(NirzEscu and CosmA), i, 1148. 
Respiratory exchange, effect of calcium, 
potassium, and sodium salts on 
(ARNOLDI and FERBER), i, 679. 
effect of muscular exercise on (HILL, 
Lone, and Lupron), i, 1363. 
effect of injection of proteins on 
(AMSTAD), i, 581. 
toxic substances in sera in relation 
to (ASHER and JINO), i, 581. 
of normal and splenectomised rats 
(ASHER and TAKAHASHI), i, 582. 
metabolism, influence of the genital 
organs on (TsuBURA), i, 238. 
quotient, graphic representation of 
(pu Bots), i, 682. 

1-Rhamnodeose (2-deoxy-1-rhamnose), 
and its methylcycloacetal (BERGMANN, 
ScuoTTE, RENNERT, LUDEWIG, and 
KoseEt), i, 267. 

Rhamnodesonic acid, and its barium salt 
and phenylhydrazide (BERGMANN, 
RENNERT, LUDEWIG, and 
KopEL), i, 267. 

Rhamnose dibromophenylhydrazones 
(VoroéeK and LuKEs), i, 1120. 

Rhodamine-B, fluorescent, optical pro- 
perties of (PorITsKy), ii, 371. 

Rhodanine, use of, in organic syntheses 
(GRANACHER, GERG, and SCHELLING ; 
Manat, and GER6), i, 
65. 

‘-Rhodinol, synthesis of (VERLEY), i, 

Rhodium, X-radiation from(UNNEWEHR), 

ii, 187. 
compressibility and resistance of 
(Bripeman), ii, 415. 
Rhodium organic compounds :— 


Rhodidit7iaminopropane chloride 


(Por and Many), i, 1049. 
CXXVI. li 
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Rhodium separation :— 
separation of, from platinum 


(WIcHERs), ii, 706. 

Ricin (KARRER, SMIRNOV, EHRENSPER- 
GER, VAN SLOOTEN, and KELLER), 
i, 690. 

coagglutinating and _ precipitating 
action of (pI Macco), i, 682. 
Ricinine, synthesis of (SpATH and 
i, 204. 

Ricinoleic acid, sodium salt, uni- 
molecular films of, in emulsions 
(VAN DER MEULEN and RIEMAN), 

ii, 389. 
Kreis test for(HoLM and GREENBANK), 
ii, 507. 
Ricinolein, action of carbonyl chloride 
on (CurRzI0), ii, 74. 
Ricinus, lipase from (WILLSTATTER and 
WALDSCHMIDT-LEIT2), i, 919. 

Rickets, experimental (SHIPLEY, K1n- 
NEY, and McCottum), i, 685; 
(GoLDBLATT), i, 788. 

phosphorus and calcium in blood in 
(Hess and Marzner; Hess, 
CALVIN, WANG, and FELCHER), i, 
112. 

relation between calcium and phos- 
horus of serum in (HOWLAND and 
RAMER), i, 1011. 

relation of fat-soluble vitamins to 
(ZILVA, GOLDING, DRUMMOND, an 
KORENCHEVSKY), i, 1875. 

Rings, formation of, in additive com- 

pounds (HIEBER), i, 1249. 

four-membered, additive formation of 
(INGOLD), i, 822; (INGoLD and 
PiecoTtt), i, 323; (INcoLD and 
WEAVER), i, 1116. 

Ring systems, m-related, synthesis of 
(KEINDEL and ScHUBERTR), i, 541. 
Rocks, radioactivity of (Poo.g), ii, 

812. 
transference of material in meta- 
morphism of (BECKE), ii, 416. 

Rock salt. See Sodium chloride. 

Réntgenology (STINTZING), ii, 83. 

Roots, relation of growth of, to soil 

temperatures (CANNON), i, 925. 

Rosindone, 6-mono-, and 6:9-di-chloro- 

(KEHRMANN and Burrat), i, 213. 
Rotation and constitution of sugars and 
their derivatives (Hupson), i, 371, 
372. 
Rotatory dispersion. See Dispersion. 
power and chemical constitution 
(Rupe), i, 647; (HUNTER), i, 
933; ii, 645; (KENYON and 
Barnes), i, 934; (SINGH and 
Biswas), i, 1211. 
and structure of sugars (Hupson 
and Monroe), i, 617. 
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Rotatory power of optically active sugars 
in presence of colloids (BHATNAGAR 
and SHRIVASTAVA), i, 942. 

Rubidium, vapour pressure and chemical 
constants of (Scorr), ii, 144. 

Rubidium salts, reaction of calcium or 
magnesium salts with potassium ferri- 
and ferro-cyanides and (MURMANN), i, 


Rubidium chloride, heats of formation 
and solution of the double cupric 
chloride (BouzaT and CHAUVENET), 
ii, 12. 

halides, compressibility of (RicHARDS 
and SAERENS), ii, 408. 

Rutecarpine, constitution of (ASAHINA), 
i, 665. 

Ruthenium compounds, soluble, prepar- 
ation of (Krauss and KUKENTHAL), 
ii, 196. 

Ruthenium salts, stereochemistry of 
(CHARONNAT), i, 706, 707. 

Ruthenium irichloride and dioxide, 
thermal decomposition of (Remy 
and K6uy), ii, 770. 

(Krauss and KitKENTHAL), ii, 

70. 

tetroxide, reaction of hydrochloric acid 
and (AoYAMA), ii, 771. 

alkali double sulphites (Remy and 
BREIMEYER), ii, 54. 

Ruthenates (Krauss), ii, 196. 

Tetrachloro-oxyruthenic 
(Aoyama), 771. 

Ruthenium detection :— 
detection of (W6HLER and ii, 

874. 

BRuthenochloronitrosodioxalic acid, 

— salt (CHARONNAT), i, 
07. 

Ruthenonitrosopyridinodioxalic acid, 
potassium salt (CHARONNAT), i, 707. 

Rutin, ‘biochemical resolution of 
(CHaRravx), i, 659, 1272. 

Rutinose (CHARAUX), i, 659. 

Bye, ripening, nitrogenous substances in 
ears of (K1BSEL), i, 698. 


acid 


Sabinene, oxidation of, with chromyl 
chloride (HENDERSON and RosERT- 
son), i, 519. 

Saccharomyces cerevisies, fermentation of 
galactose by (SOHNGEN and CooL- 
HAAS), i, 1014. 

Saccharophosphatese in human organs 
(Forr.al), 456. 


soSaccharosan, and its derivatives 


(Piorer and ANDRIANOFF), i, 1045; 
(Prorer and STRICKER), i, 1046. 
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apoSafranone, 1:4-dichloro-2-hydroxy- 
(KEHRMANN and BuFrart), i, 213. 

a-Salicoyloxyisobutyranilide (Passrr- 
INI), 1, 1180. 

Salicylaldehyde (o-hydroxybenzalde- 
hyde), electrotytic preparation of 
(TEsH and Lowy), i, 646. 

p-nitrophenylmethylhydrazone (C1usa 
and RASTELLI), 1, 578. 

Salicylaldehyde, 3-5-d-bromo-, deriy- 

_ atives of (LINDEMANN and Forrn), 
i, 181. 

Salicylatodiethylenediamminecobaltic 
salts, optically active (MorcAN and 
SmirH), i, 1859. 

Salicylic acid (o-hydroxybenzic acid), 
conductivity of, in methyl alcohol, 
and alcoholysis of the aniline salt 
(GoLDscHMIDT and AAs), ii, 825. 

—- of boric acid and, and its 
salts(BOESEKEN and MEULENHOFF), 
i, 776. 
molecular compound of caffeine and 
(REGENBOGEN and ScuHoort), i, 
199. 
antiseptic action of, and its salts 
(WATERMAN and i, 912. 
sodium salt, adsorption of, by blood- 
serum (Coquoln), i, 1123. 
reaction of y-dicarboxyl chlorides 
and (KAuFMANN and Voss), 
i, 175. 
uranium salt (CourTois), i, 285. 
amide and nitrile (Comanpvcci), 
i, 44, 
maleinidylidene, phthalidylidene, and 
succinidylidene ether esters of 
(KAUFMANN and Voss), i, 176. 

Salicylic acid, 4-iodo-, and its ethyl 
ester, and acetyl derivative (BREN- 
ANs and Prost), i, 641. 

iodoamino- and iodonitro-derivatives 
(BRENANS and Prost), i, 965. 

dinitro-, detection of blood-sugar by 
(SuMNER and GRAHAM), ii, 72. 

Salicylic acids, substituted (KAUFMANN 
and Voss), i, 175. 

Salicyloxyacetic acid, hexamethylene- 
tetramine salts (Genz & Co. and 
Runne), i, 1312. 

o-Salicyloylsalicyloylamide (0-diplosil- 
amide) (ANscHUTzZ and _ RIEPEN- 
KROGER), i, 1072. 

Salicylurethane (ComANDvcc?), i, 44. 

Salicylylazophenyldisalicylylcarbinol 
(SEN and SE77), i, 336. 

Salipyrine, constitution of (BopFrorss 
and GuTHr), i, 770. 

Saliva, evzymes of (ScHWARzZ and STEIN- 

METZER), i, 443. 
organic constituents of (Lewis and 
PDEGRAFF), i, 114, 1373. 
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Salivary glands, amylolytic and glyco- 
lytic enzymes of (SERONO and CrvTO), 
i, 470. 

Salts, absorption of light by solutions of 

(v. HALBAN and EBERT), ii, 824. 

heat of formation of (AUDUBERT), 
ii, 465. 

critical densities of (LoRENz and 
Herz), ii, 755. 

diffusion coefficients of (HoxELTzEN- 
BEIN), ii, 455. 

hydrolysis of (Jos), ii, 592. 

systems of (FRANKLIN), ii, 850. 

equilibrium in the double decomposi- 
tion of (LEMARCHAND), ii, 601. 

equilibrium of fused metals with 
(LoRENz), ii, 484, 761; (LoRENz, 
FRAENKEL, and SILBERSTEIN), ii, 
761. 

equilibrium in solutions of mixtures 
of (BLASDALR), ii, 106. 

colours of, and of their ions (PIccARD 
and THomAs), ii, 81. 

combination of proteins with (NorTH- 
rop and Kuniv2z), ii, 831. 

crystalline, fluidity of (BENRATH and 
Stanvop), ii, 607. 

double, decomposition of (LEv!), 
ii, 388. 

fused, valency-affinity of metals in 
(VAN LAAR), ii, 517. 

solid, electrical conductivity of (VAIL- 
LANT), ii, 456. 

sparingly soluble (CHATTERJEE and 
Duar), ii, 837. 

triple (EPHRAIM), ii, 107. 

uni-univalent, and uni-n-valent, con- 
ductivity of, in solutions (WALDEN), 
ii, 387. 

Salt deposits, marine, equilibria of 
(SERowy), ii, 855. 

Salt hydrates, dehydration of (CRow- 
THER and Coutts), ii, 762. 

Salt solutions, aqueous, conductivities 

(ALLMAND and NIcKELs), ii, 
equilibrium in mixtures of (SASAK1), 
ii, 727. 
Salt vapours, electrical conductivity of 
; (Scumiptr and WALTER), ii, 13. 
lonisation of (LATIMER), ii, 85; 
and SEMENOY), ii, 
Salvarsan (arsphenamine), viscosity and 

toxicity of solutions of (VoEGTLIN, 
JOHNSON, and Dyzr), i, 911. 

Osmotic pressure of solutions of 
(JoHNson), ii, 591. 

acid—base equilibria in solutions of 
(Etvove and CLARK), ii, 592. 

glucosides of (Conrarpi and Caz- 
ZANI), i, 1247, 
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Salvarsan, toxicity of neosalvarsan and 
(Rot), i, 1008. 
arsenic in blood and spinal fluid after 
treatment with (FurRpycE, RosEn, 
and Myers), i, 584. 

Salvia plebeia, oil from seeds of (Rau 
and SIMONSEN), i, 609. 

Samarium chromate (Britron), ii, 763. 

Sambucus canadensis (elder), rutin from 
of (SANDO and Luoyp), i, 
597. 

Sand iron briquettes as 
(INABA), ii, 249. 

Sandstones, felspathic, of the Hercynian 
chain (CaYEUX), ii, 867. 

Santonin, constitution of (ANGELI), i, 
1331. , 

Sapogenins and their derivatives, from 
Polygala amara (GLASER and 
KkAUTER), i, 1216. 

Saponin from Gypsophila paniculata 
(KoFLEeR and ii, 74. 

Saponins (VAN DER Haar), i, 643; 
(KARRER, FioronI, WIDMER, and 
Ligk), i, 1091; (GLasER and 
KRAUTER), i, 1215; (KoFLER and 
FRAUENDORFER), i, 1216. 

surface tension of solutions of 
(WASTL), ii, 462. 

of sarsaparilla root (KAUFMANN and 
Fucus), i, 196. 

Sarcochromogen in animal tissues 
(BarrELLI and STERN; STERN and 
BATTELLI), i, 243. 

Sarcosinediethylenediamine cobalti- 
salts (MEISENHEIMER, ANGERMANN, 
and Ho.usreEn), i, 1037. 

Sarcosylglycine (LEVENE, SImMMs, and 
PFALTZ), i, 1360. 

Sarcosylsarcosine, relation of structure 
to rate of hydrolysis of (LEVENE, 
Simms, and PFALTZ), i, 1360. 

Sardines, analysis of the blubber of 
(E1IBNER and SEMMELBAUER), i, 1281. 

Sarsaparilla root, saponins of (KauF- 
MANN and Fucus), i, 196. 

Sarsapogenin, and its derivatives 
(KAUFMANN and Fucus), i, 196. 

Sauerkraut, detection of vitamin-C in 
(WepGwoop and Forp), i, 685; 
(BEzssonoFF), i, 686. 

Scandium, absorption spectrum of 
(GIESELER and GROTRIAN), ii, 
713. 

are spectrum of (PrNA DE RUBIES), ii, 
214. 

series spectra of (CATALAN), ii, 78. 

magnetic resolution of the lines of 
(Gounsmir and ZEEMAN), ii, 709. 

Scandium chloride, fused, electrolytic 
conductivity of (Birtz and KLEMM), 


catalysts 


ii, 184. 
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Scheelite from Traversella (CARoBBI), 
ii, 269. 

Schiff's bases, preparation of, from 
5-iodo-4-hydroxy-3-methoxybenz- 
aldehyde, and aromatic amines 
(Hann), i, 404. 

catalytic hydration of (MAIHLE), i, 
645. 

Schoepite, crystalline form of (ScHoEP), 
ii, 560. 

Sea water. See under Water. 

Sebacic acid (Ba@DTKER), i, 610. 

Seeds, changes in hydrogen-ion con- 
centration by growth of, in acid 
solutions (DAVIDSON and WHERRY), 
i, 699. 

germination and metabolism of 
(Davipson), i, 127. 

action of ethereal oils and terpenes on 
germination of (SiGMUND), i, 925. 

action of thorium-X on germination 
of (AVERSENQ, DELAs, JALOUSTRE, 
and MAuRIN), i, 796. 

germinating, formation of enzymes in 
(OPARIN and Baca), i, 1276. 
Selachyl alcohol, constitution of 
(ToyaMA), i, 604. 
Selenazolobenzthiazoles, synthesis of 
(BocErt and Hopkins), i, 1241. 
Selenium, structure of (CoLLINs), ii, 516. 
crystal structure of (BRADLEY), ii, 
817; (SLATTERY), ii, 849. 

light sensitivity of (BARTon), ii, 292. 

change of conductance of, due to elec- 
tronic bombardment (Kronie), ii, 
849. 

colloidal (GuTBIER and FiEcurtL), ii, 
104; (GuTBIER), ii, 739. 

Selenium compounds, isomorphism of, 
with lead, platinum, and tin com- 
pounds (CARozz1), ii, 768. 

Selenium éetrachloride, action of, on 
di- and tri-ketones (MorGAN and 
Porter), i, 1079. 

Selenides, crystal structure of (Huc- 
GINS), ii, 849. 
Selenium organic compounds (BoGERT 
and Hopkins), i, 1241. 
aromatic (Lesstrand WEIss), i, 1004. 
Selenium bis-8-pheny]propionylacetone 
(MorGan and Porter), i, 1079. 
w-phenylacetylacetones, and cyano- 
(MorGan and Porter), i, 1079. 
Selenides, organic, platinum and 
palladium compounds with, and 
their conductivity (FRITZMANN), i, 
935, 936. 

Selenium determination and separ- 
ation :— 

determination of 


(Concpon and 


Bray), ii, 422; (StrREcKER and 
ScHArRTow), ii, 565. 
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‘Selenium determination and separ- 
ation :— 
separation of, from tellurium, by 
distillation (LENHER and Smits), 
ii, 698. 

Selenonic acids, aromatic (Anscuirz 
and TEUTENBERG), i, 889. 

Semen ceratoniz silque as a protective 
colloid (GuTBIER), ii, 739. 

Semicarbazide hydrochloride, action of 
aromatic amines on (MAZOUREWITCH), 
i, 1297. 

Semicarbazides, preparation of, from 

semicarbazones (PoTH and BaILry), 
i, 226. 

action of acid chlorides on (Fromm, 
SoFFNER, and Frey), i, 93. 

Semicarbazidedithiocarbonic acid, and 
thio-, potassium salts and esters of 
(ARNDT and BIELICcH), i, 23. 

a-Semicarbazido-8 p-ethoxybenzoyl- 
propionic acid, esters of, and their 
semicarbazones (RICE), i, 1315. 

a-Semicarbazido-y-methoxybenzoylpro- 
pionic acid, and nitroso-, derivatives 
of (Rick), i, 288. 
Semicarbazones, stereoisomeric (WILSON 
and MAcauLAy), i, 652. 
reduction of (PorH and BAILey), i, 
226. 

Semioxamazide, derivatives of (WILSON 
and PICKERING), i, 716. 

transformations (Livy), 
i, 283. 

—— acid, and its derivatives 
(WEDEKIND and Krecxe), i, 976. 

Seneginin. See Seneginic acid. 

Serine, ethyl ester hydrochloride, form- 
aldehyde compound of (BERGMANN, 
JACOBSOHN, and ScHutTTE), i, 19. 

Serum, electrodialysis of (WERNICKE), 

ii, 431. 

surface tension of (pu Novy), i, 
1252. 

physical properties of mixtures of 
alcohol and (FirtH and Brin), ii, 
313. 

proteins of (v. Frey), i, 1123; 
(Ktrren), i, 1125. 

dimensions of molecules of proteins of 
(pu Noity), ii, 593. 

toxic substances in, in relation to the 
respiratory exchange (ASHER and 
JINO), i, 581. 

reactions of, after storage (PLorz and 
ScHOoEN), i, 895. 

heated, hemolysis of (M1LKovITCH), 
i, 681 

human, calcium content of (STEWART 

aud HALDANE), i, 1364. 
potassium content of (WILKINS an‘! 
KRAMER), i, 114. 
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Serum, immune, proteins of (BACHER 
and KostaNn), 1, 681. 
syphilitic, proteins in (STERN), i, 443. 
analyses of (PINcUs and KRAMER), i, 
117. 

Serum albumin. See under Albumin. 

Sesamé oil, constituents of (JAMIESON 
and BAUGHMAN), i, 608. 

Sesquicamphenols from camphor oil 
(Kuzicka and Srott), i, 532. 

Shark, eggs of. See Eggs. 

Shark liver oil, constituents of 
(Toyama), i, 604. 

Shellac, vature and attempts at syn- 
thesis of (HARRIES and NaGEL), i, 
975. 

Silicic acids. See under Silicon. 

Silicon, structure of (COLLINS), ii, 588. 
arc spectrum of (PORLEZzA), ii, 345. 
vacuum spark spectrum of (SAWYER 

and Patron), ii, 801. 
action of nitrogen on finely-divided 
(Funk), ii, 473. 

Silicon alloys with aluminium, mag- 
nesium and zinc (SANDER and 
MEISSNER), ii, 263. 

with carbon and iron, structure of 
(Honpa and MuraKAm}), i, 556. 
with ion, density and composition of 
(HENGSTENBURG), ii, 616 ; (OBER- 
HOFFEB), ii, 686. 
Hall effect in (MACKAY), ii, 811. 

Silicon chloride and oxide, band spectra 

of (JEVONS), ii, 640. 
tetrafluoride, spectrum of (PORLEzZzA), 
li, 436. 
nitride. band spectrum of (MULLIKEN), 
ii, 294. 
dioxide, preparation and catalytic 
activity of (Brown and REID), 
ii, 845. 
fused, phosphorescence of (CHaP- 
MAN and Daviges; LupLAM and 
West), ii, 220; (Curtis), ii, 
289. 
equilibrium of aluminium oxide and 
(BowEN and Greie), ii, 488. 
colloidal (DiineRT and WANDEN- 
BULCKE), ii, 2538. 
gels, ageing phenomenain (ScHWARZ 
and ST6WENER), ii, 547. 
esterification by means of (MILLI- 
GAN, CHAPPELL, and REID), 
ii, 667. 
effect of water on reaction of lime 
with (BALAREFF), ii, 858. 
action of, on calcium sulphate 
_(Marcnat), ii, 44, 

Silicic (Scowarz and MENNER), 

ii, 753. 
cols, preparation of (ScHwARz2), ii, 
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Silicon :— 
Silicie acids, mutual precipitation of 
sols of ferric oxide and (THOMAS 
and JoHNSON), ii, 50. 
adsorption of organic colouring 
matters by (BERL and PFANN- 
MULLER), ii, 737. 
Silicates (TAMMANN and GREVE- 
MEYER). ii, 561. 
fused, electrical conductivity of 
(Farup, FLEIscHER, and Hot- 
TAN), ii, 680. 
Persilicates, preparation of (ERDEN- 
* BRECHER), ii, 473. 
Silicon organic compounds :— 
Silicic acid, esters of (HELFEKICH and 
Hausey), i, 711. 
Silicic tetra-acetic anhydride (HEL- 
FERICH and Hausen), i, 711. 
Silicon determination :— 
determination of, microchemically 
(BERTRAND), ii, 872. 
determination of, in tissues, micro- 
chemically (Isaacs), ii, 499. 
Silico-orthoformic acid, methyl ester 
and HavsEn), i, 711. 
Silk, fibroin from (BRILL), i, 102. 
structure of (ABNbERHALDEN and 
Scuwaps), i, 1361. 
molecular weight of (HERzoc and 
Kost), i, 1007. 
fermentation of (WESSELY), i, 696. 
hydrolysis of (ABDERHALDEN and 
Komm), i, 890. 
artificial, adsorption of colouring 
matters by (PANETH and Rapv), ii, 
606. 
spinning, composition of (ABDER- 
HALDEN), i, 232. 
Silkworms. See Bombyx mori. 
Siloxen, constitution and derivatives of 
(KauTsky and HerzBEre@), ii, 852. 
reactions of, with halogen compounds 
(KautTsky and THIELE), ii, 674. 
Silver, atomic weight of (ZINTL and 
MEUWSEN), ii, 608. 
structure of (CoLLINs), ii, 812. 
variation of molecular complexity of, 
with temperature (JOUNIAUX), ii, 
452. 
arc spectrum of (SHENSTONE), ii, 709. 
K-radiation from (UNNEWEHR), ii, 187. 
potential of (JELLINEK and GorDON), 
ii, 837. 
ratio of the combining weights of 
chlorine and (LorENz and BeEre- 
HEIMER), ii, 679. 
specific heat of, at high temperatures 
(EASTMAN, WILLIAMS, and Young), 
li, 681. 
diffusion of oxygen through (JOHNSON 
and LAROosE), ii, 750. 
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Silver, recrystallisation of (GLOCKER 

and Kaupp), ii, 857. 

resistance of evaporated films of 
(STEINBERG), ii, 857. 

colloidal, concentration of silver ions 
in preparations of (SCHLEE), i, 
1262. 

micelles (REBIERE), ii, 661. 

sols, formation and composition of 
(ERLACH and PauLi), ii, 532. 

fulminating (OLMER), ii, 679. 

Silver alloys with caimium, electro- 
motive force of (SCHREINER and 
SELJESAETER), ii, 760. 

with mercury and tin, hardness of 
(TAMMANN and MansurR}), ii, 340. 

Silver salts, action of light on solutions 
of, in presence of ziuc oxide (BAUR 
and PERRET), ii, 857. 

compounds of carbon monoxide with 
(Mancnot, K6nic, and GALL), ii, 
609. 

as catalysts in absorption of ethylene 
by sulphuric acid (LommEL and 
ENGELHARDT), i, 602. 

use of ammoniacal solutions of, in 
micro-analysis (DENIG#S), ii, 783. 

Silver antimonide, preparation of, 

pure (Werks and Luoyp), ii, 43. 
bromate, solubility of, in solutions 
of salts (DALTON, PomERoy, and 
WEYMOUTH), ii, 256. 
bromide, photochemical decomposition 
of crystalline (SHEPPARD and 
TRIVELLI), ii, 481. 
reduction of (REYCHLER), ii, 256, 336. 
perchlorate, equilibrium of aniline, 
and (Hitt and Macy), ii, 
679. 
chloride, photochemical decomposition 
of (ScHWARz and Gross), ii, 550. 
solubility of (LoRENz and 
HEIMER), ii, 757. 
adsorption of polonium by (EscHER- 
DEsRIVIEREs), ii, 736. 
double decomposition of mercuric 
iodide and (BERGMANN), ii, 178. 
batteries, See Batteries. 
chromate, surface energy of (DUNDON), 
ii, 22. 
diffusion of, in gelatin (SEN and 
Duar), ii, 730. 
rhythmic precipitation of (JABE- 
CZYNSKI), ii, 530. 
fluoride, complex (BuRADA), i, 203. 
halides, dispersity and photographic 
behaviour of (GERMANN and 
Hy.an), ii, 409; (WIGHTMAN, 
TRIVELLI, and SHEPPARD), ii, 410. 
application of the photochemical 
equivalent law to emulsions of 
(EGGERT), ii, 82. 
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Silver halides, action of, with acid and 
basic colouring matters (HassE1), 
ii, 738. 

hydroxide, solubility of (JeLLInEK 
and Gorpon), ii, 837 
iodide, crystal structure of (ConEN 
and MOoESVELD), ii, 382, 450. 
in photo-electric cells (GARRISON), 
ii, 401. 
photographic sensitiveness of (Grr- 
MANN and Hy ay), ii, 9. 
nitrate, partition of, between water 
and aniline (FRUMKIN and Kut- 
VARSKAJA), ii, 757. 
electrochemistry of the reaction 


between thiosulphates and 
(MGLLER), ii, 481. 
organic additive compounds of 


(PAWELKA), i, 838. 
inactivation of invertase by (v. 
EULER and WALLFs), i, 466. 
nitride (OLMER and DeErvin), ii, 410. 
suboxide, non-existence of (LEvI and 
QuILico), ii, 757. 
oxide, solubility of, in ammonia and 
methylamine solutions (OLMER), 
ii, 410. 
Silver organic compounds :— 
Silver chloro- and _ iodo-dinitrome- 
thanes (Gotts and HuntTrER), i, 362. 
Silver determination and separation :— 
determination of, microelectrolytically 
(NEUMANN-SPALLART), ii, 783. 
determination of, volumetrically 
(Fasans and HassEt), ii, 60. 
determination of, volumetrically, with 
colouring matters as indicators 
(Fasansand WourFr ; and 
ii, 776. 
determination of, in mercury (MIETHE 
and STAMMREICH), ii, 874. 
determination of, in presence of 
colloidal silver (NEERGAARD), ii, 
124. 
separation of copper, bismuth and, 
electrolytically (LasstxuR), ii, 568. 


Silver electrodes. See Electrodes. 
Sinamine, thio-, determination of, 
iodometrically (MorvinLez and 


MEESEMACKER), ii, 211. 
Sinomenine, constitution and deriv- 
atives (OcHIAI), i, 871. 
alkaloids of (OcH1A}), |i, 
871. 
Sitosterol (ANDERSON and WNABEN- 
HAUER), i, 1390. 
reduction of (ANDERSON and NABEN- 
HAUER), i, 1217. 
Skin, biochemistry of, and its swelling 
(KAYE and Luioyp), i, 1378. 
calcium content of (GANs), i, 1129. 
enzymes of (YAMASAK!), i, 1145. 
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Sklodowskite (ScHOEP), ii, 868. 
Sky, light of, at night (RAYLEIGH), ii, 
642 


sleep, physiology of (KLEITMAN), i, 
116, 


Smithsonite, crystalline lattices of (LEVI 
and Ferrari), ii, 760. 
germanium in (MULLER), ii, 561. 
Snow, substances dissolved in (FRIES 
and Knieur), ii, 751. 
Soaps, electrical resistance of aqueous 
solutions of (FiscHER), ii, 312. 
detergent action of (McBain, Har- 
BORNE, and Kine), ii, 155. 
gels, structure and composition of 
(ZsIGMONDY), ii, 391. 
jellies, distinction of gels and curds 
from (Laine and McBayrn), ii, 593. 
solutions, structure of ii, 
299, 518. 
surface tension of (LASCARY), ii, 
236. 
hemolytic action of (PONDER), i, 
1367. 

Soapwort, white. See Gypsophila 

sapoyenin. 

Sodamide, syntheses by means of 
(RaMART and HALLER), i, 732; 
(HALLER and BavERr), i, 830. 

as a dehydrating agent (VERLEY), i, 
1106. 

action of, on acetylenic hydrocarbons 
(BoukGvEL), i, 481, 1027. 

action of, on aromatic ketones 
(ScH6NBERG, ABELSDORFF, KIRCH- 
RATH, MALcHOW, and RosENBACH), 
i, 520. 

Sodium, atomic weight of (Mougs and 
CLAVERA), ii, 174; (ZINTL and 
MeEvuwsry), ii, 608. 

atoms, orbital motion of valency 
electrons in (THOMAS), ii, 433. 

structure of (CoLLINS), ii, 229. 

vacuum are spectrum of (BARTELS), ii, 


thermionic and photo-electric proper- 
ties of (Youne), ii, 86. 
polarised resonance radiation of 
(Woop and ; GavioLa and 
_ PrinesHErm), ii, 715. 
clouds (GERASIMOVI6), ii, 
5. 


replacement of, in its salts by 
magnesium and aluminium (BERG- 
STROM), ii, 106. 
decomposition of ethers by (ScHorI- 
GIN), i, 1185. 
Sodium alloys with potassium, emis- 
spectra of (NEWMAN), ii, 


free electron properties of (KENT), 
li, 106. 
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Sodium alloys with mercury, decomposi- 
tion of, in aqueous solutions (KLEIN), 
ii, 756. 

Sodium salts, molecular weights of 
(BouTaRIc, CHAUVENET, and Nazor), 
ii, 254. 

Sodium arsenite, action of sulphur 

compounds on (GUTMANN), i, 134. 
borate and metaphosphate, fusion of, 
with metallic oxides (CoHN), ii, 
606. 
carbonate, ammonia-soda process for 
(FEDoTEEV and Ko.ossov), ii, 
43. 
vapour pressure of (BAXTER and 
CoopPER), ii, 389. 
treatment of insoluble substances 
with (CurnTMAN and Harr), 
ii, 354. 
in soils (Cummins and 
KELLEY and Tuomas), i, 926. 
and chloride, equilibrium of potass- 
ium carbonate and_ chloride, 
water, and (BLASDALE), ii, 106. 
and sulphate, equilibrium of potass- 
ium carbonate and _ sulphate, 
water, and (BLASDALE), ii, 106. 
hydrogen carbonate, decomposition of 
solutions of (SABALITSCHKA and 
ii, 609. 
detection of carbonate in, by means 
of phenolphthalein 
ii, 873 
volumetric analysis of, containing 
sodium carbonate (CHIARINO), 
ii, 348. 
double carbonates, with metals of the 
cerium group (ZAMBONINI and 
CARoBB)I), ii, 261. 
chlorate, crystal structure of (KoLkK- 
MEIJER, BIsvoET, and KArssEN), 
ii, 108 ; (HERMAN), ii, 382. 
and chloride, crystal structure of 
(BECKENKAMP), ii, 143. 
perchlorate, equilibrium of the prepar- 
ation of ammonium perchlorate 
from (FREETH), ii, 336. 
chloride, photoelectric effects in 
crystals of (BincEL), ii, 224. 
scattering of X-rays by (JAUNCEY 
and May), ii, 298. 
melting point of (RospeErts), ii, 
300. 

ionisation of the vapour of (Lati- 
MER), ii, 86. 

density and specific volume of 
solutions of (HALL), ii, 408. 

preparation of large crystals of (GisEs 
and CLAYTON), ii, 335. 

vapour pressure of mixtures of 
potassium chloride and (Hack- 
SPILL and GRANDADAM), ii, 854. 
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Sodium chloride, equilibrium of, with 
potassium chloride and lead 
alloys with alkalis (JELLINEK 
and TomoFF), ii, 658. 

and hydroxide, equilibrium of water 
and (v. ANTROPOFF), ii, 837. 
chromate, synthesis and decomposition 
of (NayAR, Watson, and Svup- 
BOROUGH), ii, 552. 
fluoride, solubility of, in hydrofluoric 
acid and ii, 
675. 
fluorides, fusibility of mixtures of 
aluminium and calcium fluorides 
with and ILJINsky), 
ii, 107. 
hydroxide, effect of absorption of 
carbon dioxide on conductivity of 
(HoLMBOB), ii, 15. 
viscosity of mixtures of, with potass- 
ium hydroxide and with sulphuric 
acid (Simon), ii, 335. 
hypochlorite, decomposition of solu- 
tions of (GIORDANI), ii, 856. 
hydrates of (SANFOURCHE and GAR- 
DENT), ii, 856. 
hyponitrite, preparation of (WEITz 
and VoLLMER), ii, 608. 
hyposulphite, analysis of (McK&rE and 
ii, 777. 
iodide, decomposition of ethylene 
bromide by (PATTERSON and 
RoBERTsSON), i, 1027. 
diphosphatomanganate (MEYER and 
MAREK), ii, 555. 
nitrate, reduction of, during putre- 
faction of animal organs (GHIGLI- 
OTTO), i, 792. 
nitrite, manurial properties of (RoBIN- 
son), i, 480. 
peroxide, analysis of {BossHARD and 
FuRRER), ii, 568. 
phosphate, action of glycerol halo- 
hydrins on (BAILLY and GAUME), 
i, 605. 
Disodium phosphate, vapour pressure 
of (BAXTER and ii, 389. 
Sodium silicate, heat of formation of 
(MaTIGNoN), ii, 174. 
metasilicate, precipitation of zinc salts 
with, in presence of hydrogen per- 
oxide (ERDENBRECHER), ii, 181. 
sulphate in volcanic stalactites of 
Vesuvius(CArossi and CaGLiori), 
ii, 676. 
melting point of (Roberts), ii, 
00. 


vapour pressure of (BAxTzR and 
CooPER), ii, 389. 

equilibrium of ammonium nitrate 
and (PERMAN and HArgIson), 
ii, 255. 
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Sodium sulphate, equilibrium of mag- 
nesium sulphate, water, and 
(ARCHIBALD and GALB), ii, 676. 

equilibrium of sodium phthalate, 
water, and (FoorE and 
i, 399. 
decomposition of ammonium borate 
with (Ssorer and Ga ticui), 
ii, 477, 478 ; (SBore1, 
and CAPPELLINI; SsorGI and 
STEFANINI), ii, 478. 
and sulphite, miscibility of (Lewis 
and RIvETT), ii, 479. 
sulphide, analysis of (CrEspt), ii, 701. 
determination of, iodometrically 
(Bert and PFANNMULLER), ii,272. 
determination of sulphur in, volu- 
metrically (HAsskEIDTER), ii, 123. 
sulphite, action of heat on, in a 
vacuum (Picon), ii, 479. 
solubility of, in water (LEwIs and 
RIVET), ii, 478. 
absorption of nitric oxide by (Moser 
and HERZNER), ii, 545. 
action of, on coumarins “(Dry and 
Row), i, 538. 
action of, on  nitro-compounds 
(MuRaAouR), i, 629. 
hydrogen sulphite, decomposition of 
solutions of (SABALITSCHKA and 
Kupsisc#), ii, 608. 
thiosulphate, action of heat on, in a 
vacuum ii, 479. 
hydrates of (Picon), ii, 255. 
fused, cryoscopy with (BouTaric, 
CHAUVENET, and Naxzor), ii, 254. 
Sodium organic compounds :— 
triphenylboryl (Krauss), i, 436, 
Sodium detection and determination :— 
detection of (KotrnoFF), ii, 60; 
and CHABORSKI), ii, 
6. 
determination of, iodometrically 
(BAtINT and ii, 500; 
(MULLER), ii, 701. 
determination of, micro-volumetrically 
(MULLER), ii, 123. 

Soils, measurement of the vapour pres- 
sure of, by the  freezing-point 
depression of benzene (CROWTHER 
and Puri), ii, 725. 

effect of drying in air on (LEBE- 
DIANTZEV), i, 820. ; 

effect of electrolytes on hygroscopic 
behaviour of (Smotik), i, 1276. 

microscopy of (VINOGRADSKI), 1, 
1395. 

temperatures of, in relation to growth 
of roots (CANNON), i, 925. 

secular and seasonal changes in solu- 
tions of (Burp and Martin), }, 
1396. 


- 
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Soils, investigations of, with reference 


to manures and rotation of crops 
(HASELHOFF and LiEHR; HAsEL- 
HOFF ; HASELHOFF and Havy), i, 
819. 

acidity of (TipMorE and PARKER), 
i, 1394. 

active acidity of (WHERRY), i, 927. 

relation of aluminium salts to acidity 
of (GILE; WHITING), i, 928. 

resistance of, to acidification (Dr- 
MOLON and Dupont), i, 1395. 

effect of the reaction of, on growth of 
moulds (JoHNson), i, 126. 

effect of antiseptics on (MATTHEWS), 
i, 480. 

adsorption of bases by (JoNnEs), i, 820; 
(CoMBER and SaInt), i, 1395. 

action of calcium compounds on 
(LEMMERMANN and FRESENIUS), 
i, 600. 

calcium content of, in relation to 
reaction (SWANSON, GAINEY, and 
LATSHAW), i, 820. 

lime requirements of, and _ their 
mechanical analysis (SoKOLOWSKI), 
i, 1155. 

effect of calcium and magnesium com- 
pounds on (MAcINTIRE, SHAw, and 
Youne), i, 599. 

effect of calcium salts on the solu- 
bility of sulphates in (MAcINTIRE 
and SHAW), i, 599. 

reaction of, in relation to calcium 
adsorption (SWANSON), i, 479. 

calcium cyanamide in (JacoB, ALLI- 
son, and BRAHAM), i, 1156. 

caleium-magnesium exchange in 
(MacINTIRE, SHAW, and Younsc), 
i, 356. 

carbon dioxide production of, as a 
measure of fertility (WAKSMAN and 
STaRKEY), i, 818. 

hydrogen-ion concentration in, by 
means of the quinhydrone electrode 
(BIILMANN), i, 819. 

absorption of ions from, by plant 
roots (STOKLASA), i, 1018. 

action of micro-organisms in (LoMA- 
NITZ; WAKSMAN), i, 1271. 

toxic organic constituents of 
(SCHREINER), i, 1024. 

in (BurD and MARTIN), 
L 

replacement of potassium in (VANDE- 
CAVEYE), i, 599. 

action of salt solutions on (NOLTE and 
SANDER), i, 926; (Burp and 
Martin), i, 1022. 

sodium carbonate in (CUMMINS and 
KELLEY and THOoMAs), 


Soils, sulphofication in (Brown), i, 
1024. 
effect of sulphur oxidation on solubility 
of minerals in (STEPHENSON and 
i, 1395. 
thiosulphate bacteria in (KLEIN and 
LIMBERGER), i, 247. 
water in (KEEN ; FIsHER), i, 819. 
acid, activity of colloidal clay >i 
(BRADFIELD), i, 479. 
growth of crops on (CoNnNER), }, 
600. 
alkali (JorFE and McLEAn), i, 927. 
soil solution and water extract i 
(HrpBarp), i, 598. 
ferruginous, availability of phosphat-s 
in (McGEoRGE), i, 1022. 
forest, assimilation of atmospheric 
nitrogen by (Né&mxEo and Kvariv), 
i, 1024. 
heavy, control of hydrogen-ion con- 
centration in (BRADFIELD), i, 927. 
mineral, determination of humus in, 
colorimetrically (EDEN), ii, 796. 
Oregon, sulphur oxidation in (Hat- 
VERSEN), i, 818. 
Sudan, nitrification in (MARTIN and 
MasskEy), i, 1023. 
microbiological analysis of, as an index 
of fertility (WAKsMAN and HEUK:- 
LEKIAN), i, 928, 1023. 
analysis of, and their fertiliser reyuire- 
ments (McGEoRGE), i, 1024. 
determination of acidity of, colori- 
metrically (BARNETTE, GERRETSEN, 
HIssINK, and VAN DER SPER), ii, 
347. 
indicators for determining the acidity 
in (RAMANN and SALLINGER), i}, 
270. 
determination of ammonia in (BENGTs- 
son), i, 1394. 
determination of carbonates in 
(SANYOL), i, 820. 
determination of colloids in, by 
adsorption (GILE, MIDDLETON, 
RoBINSON, Fry, and ANDERSON), 
ii, 796. 
determination of concentration of 
hydrogen ions in (KOLTHOFF), ii, 
9 


determination of nitrates in (HARPER), 
ii, 274; (VAN WIdK), ii, 566. 
Soil extracts, electrical conductivity of 
(ATKINS), i, 819. 
Soja beans, natural soaps in (MuRA- 
MATSU), i, 1033. 
Soja bean oil, constituents of (WALLIS 
and Burrows), i, 1161. 
Solanine in potatoes (GRIEBEL), i, 1273. 
determination of, in potatoes (BOMER 
and MatrTis), i, 813. 
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Solanum elwagnifolium, chymase of 
(BopAnsky), i, 1269. 
Solar atmosphere, flash spectra in the 
(CROZE), ii, 134. 
Solids, constitution of (KARPEN), ii, 302. 
velocity of photochemical change in 
(Bowrn, Hartiry, Scorr, and 
Warts), ii, 539. 
of ions in ii, 
27. 
density of (DAMIENs), ii, 452. 
internal pressure of (RicHARDS), ii, 
723. 
complexity of (Smits), ii, 453. 
invariable composition of phases of 
(TAYLOR), ii, 728. 
role of water in reactions of (BALA- 
REFF), ii, 483, 611, 858. 
transference of acid radicals in 
(HEDVALL ard HEUBERGER), ii, 
484, 
Selid solutions. 
Selubility (H1LpEBRAND, 
and TAyLor), ii, 94. 
of strong electrolytes (ScHARER), ii, 
455 ; (BUTLER), ii, 727. 
of gases in water and organic liquids 
(Merscu1), ii, 726. 
in water of homologous series of 
organic compounds (FUHNER), ii, 
303, 
mutual (PARVATIKER and McEwen), 
ii, 659. 
Solutes, ionised, inter-ionic attraction 
theory of (NoYEs), ii, 658, 659. 
Solution, theories of (JoNEs), ii, 145; 
(Core), ii, 452. 
replacement of the ionic theory of 
(AuGER), ii, 146. 
molecular attraction in (KARPEN), ii, 
301. 
freezing of (LOMBAERS), i, 856. 
surface tension of, and its dependence 
on temperature and concentration 
(REHBINDER), ii, 662. 
volume change in equilibria of (CoHEN, 
DE MEESTER, and MoESVELD), ii, 
234. 
evaporation of (BAGSTER), ii, 399. 
as binary mixed liquids (G. G. and 
I. N. Lonernzscv), ii, 392. 
aqueous, evaporation of, in vacuum 
(v. ii, 468. 
solid, structure of (WESTGREN and 
PHRAGMEN), ii, 146. 
photoluminescence of (CuRIE), ii, 
442. 
and relations between atoms (Nor- 
BURY and ROsENHAIN), ii, 229. 
solid metallic, wolumes occupied by 
the solute atoms in (Norsury), ii, 
522, 


See Solutions, solid. 
HoenEss, 
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Solvents, immiscible, adsorption and 
distribution between (ANGELEscU 
and DuMITRESCU), ii, 303. 

non-aqueous, electrode potentials in 
(BAUER), ii, 597. 
organic, purification of (CASTILLE and 
ENRI), ii, 581. 
Sorbic acid, derivatives of (v. AUWrrs 
and HrEyna), i, 8. 

Sorbic aldehyde. 

aldehyde. 

Sorghum, variation of carbohydrates in 
leaves of (MILLER), i, 1021. 

effect of nitrates on hydrocyanic acid 
content of (PINCKNEY), i, 1021. 
Sorption, theory of (ILs1n), ii, 92. 
chemical (MoRAVER), ii, 392. 

Sound, velocity of, in gases, and the 
ratio of their specific heats (D1xon 
and GREENWOOD), ii, 144. 

velocity of, in liquids (BUNGETZIANV), 
ii, 590. 
Sparassis ramosa, crystalline product 
from (FAuckK), i, 356. 

Sparassol (Prav), i, 512; (SrArH and 

JESCHKI), i, 513. 
constitution of (WEDEKIND 
FLEISCHER), i, 174, 966. 
Spectra, Bohr’s theory of (HARTREE), 
ii, 1. 
multiplets in (LAND& and HEIsey- 
BERG), ii, 710, 
and their Zeeman effects (SomMEr- 
FELD), ii, 135. 
relative values of the 
(CaTALAN), ii, 361. 
fine structure of lines in (LAv), ii, 
282. 
damping of lines in (Wr1EN), ii, 362. 
excitation of lines in, by electron 
impact (HERTZ), ii, 283. 
broadening of lines in (HOLTSMARK), 
ii, 363 ; (KtmurA and NAKAMURA), 
ii, 799. 
intensities of lines in (ROBERTSON), 
ii, 2; (DorzxExo), ii, 282; (Grr- 
LACH and BrEzIN4A), ii, 283 ; (ORN- 
STEIN and BurRGER), ii, 433. 
of alkali metals (TURNER ; BARTEIS), 
ii, 136. 
of monatomic gases, excitation of 
(DEJARDIN), ii, 709. 
of isotopes (Das), ii, 710. 
of stars. See Stars. 
absorption, identification of, by 
quantitative measurements with 
molecular compounds (SCHEIBE, 
May, and Fiscner), ii, 712. 
effect of pressure on (WICK), il, 
287. 
and crystal structure and 
HowE bt), ii, 817. 


See Acy-Hexadien- 


and 
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Spectra, absorption and molecular 
structure of substances in the 
vapour state (HENR1), ii, 4. 

of colouring matters (HoLMEs), ii, 
138. 
and constitution of colouring matters 
(KEHRMANN and Sanpoz), i, 215. 
of cymene derivatives (HoLMEs), i, 
576. 
of indicators (BRopDE), ii, 346. 
infra-red (ELLIs), ii, 218, 219. 
of organic compounds (LEcoMTE), 
ii, 439, 512, 641. 
Réntgen ray (CosTER), ii, 581. 
ultra-violet, of organic compounds 
(MARCHLEWsKI and Moroz), 
i, 274; ii, 440. 
of dsoquinoline and morphine 
alkaloids (STEINER), i, 1096. 
arc (PROCOPIU), ii, 364. 
constricted (TAKAMINE and Fv- 
KUDA), ii, 800. 
open (Moore), ii, 284. 
and spark, ultimate lines in (PRo- 
COPIU), ii, 364. 
band, theory of (Born and HEIsEN- 
BERG), li, 365; (TARTAKOVSKY), 
ii, 510. 
quantum theory of (ANoN.), ii, 433. 
in relation to molecular structure 
(TAKAHASH]), ii, 802. 
variations in structure and intensity 
of, due to molecular influences 
(ToussAIN7T), ii, 2. 
of hydrocarbons (KRAtTzER), ii, 
366 


in relation to isotopes (MULLIKEN), 
ii, 295, 446. 
band and line, properties of (DEs- 
LANDRES), ii, 577. 
emission, use of colloidal supports in 
obtaining (ERRERA), ii, 802. 
flash, in the solar atmosphere (Crozz), 
ii, 134. 
fluorescence (MARSH), ii, 219. 
high-frequency, intensity measure- 
ments in (DAUVILLIER), ii, 438. 
infra-red, photography of (TERENIN), 
ii, 363. 
chemical affinity and (BALANDIN), 
_ ii, 719. 
theory of (Bonr), ii, 
7 


isotope effect in (MULLIKEN), ii, 
446 


canal ray line and band, Doppler effect 
in (Rav), ii, 134. 

mass (ASTON), ii, 225. 

B-ray (MEITNER), ii, 12; (ELLIs and 
SKINNER), ii, 85, 138. 

Rintgen ray (Stixtzinc ; Hrrata), 
li, 83, 
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Spectra, Rontgen ray, in relation to 
atomic structure (DE BROGLIE 
and DAUVILLIER), ii, 369. 

spark lines in (WENTZEL), ii, 368. 
relativity doublets in (LANDE), ii, 
511, 711. 
of amalgams (v. Simson), ii, 449. 
N-series of (DoLEJsEK), ii, 216. 
series, in relation to the periodic 
system (CATALAN), ii, 78. 
resonance rays and ultimate rays in 
(CrozB), ii, 1. 
of the alkaline earths (WENTZEL), 
ii, 434. 
of bivalent elements (B1RGE), ii, 
281. 
K-series, of light elements (v. WISNI- 
EVSK]), ii, 639. 
in relation to constitution (STEL- 
LING), ii, 139. 
spark, absorption lines of, in water 
ii, 640. 
X-ray doublets in (Bowen and 
MILLIKAN), ii, 710. 
of metalloids ii, 2. 
Tesla-luminescence, of organic com- 
pounds (McVicker, Marsn, and 
STEWART), ii, 712. 
ultra-violet, of hydrocarbons (For- 
TRAT), ii, 365. 
extreme ultra-violet (MILLIKAN and 
Bowen), ii, 214. 


Spectrochemistry of heterocyclic nitrogen 


compounds (v. AUwERS and KoHL- 
HAAS), i, 666. 


Spectrograph, inass, investigations with 


(Aston), ii, 445. 

quartz ii, 511. 

six-prism, and a _ neutral wedge 
(FosTER), ii, 323. 


Spectrometer, colour-mixing (ALLEN), 


ii, 323. 
Réntgen ray (ALLISON and CLARK), 
ii, 511; (Soxuer), ii, 652. 


Sperm oil, tetradecenoic acid from 


(TsusJIMOTO), i, 135. 
(WILLSTATTER and 
WALDscCHMIDT-LEITZ), i, 920. 


Spermine (WreprE and Banik), i, 77, 
78 


and its salts (WREDE), i, 1133. 


Spinacin from spinach leaves (CHIB- 


NALL), i, 1272. 


Spinel, luminescent (Tanaka), ii, 467. 
Spirans (Raputescu), i, 58, 215; 


(Leucus and i, 971. 


Spirillosis, action of bismuth derivatives 


in (LEVApDITI and NicoLav), i, 691; 
(LEVADITI!), i, 1016. 


Spirochextes, culture of, in media con- 


taining sodium pyruvate (BERTHELOT 
and Skevin), i, 916. 
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Spleen, 


cholesterogenic function of 

(ABELOUS and Sovu.A), i, 1013. 

iron in, in anemia (WRIGHT), i, 

nitrogenous extractives of (DEMIA- 
NOWSKI), i, 457. 

nuclein substance of (HAGIHARA), i, 
903. 

of ox, extractives of (HAGIHARA), i, 
903. 

Spruce wood, lignin content of (KLAson), 

i, 148. 

Stachys tuberifera, pectins of (Cuanr- 

PENTIER), i, 811. 

Staining of cells with basic dyes 

(McCurcHEoN and Luckk), i, 790. 

Stannic acid. See under Tin. 

Stars, hydrogen in the spectra of 
ii, 637. 

giant, hydrogen lines in (CoMPToN 
and RusskLL), ii, 509. 

Starch (PRINGSHEIM and LEIBOWITZ ; 
PRINGSHEIM and WOLFSOHN), i, 714; 
(PRINGSHEIM and STEINGROEVER ; 
PRINGSHEIM, BEISER, WOLFSOHN, 
and KUSENACK), i, 
1170. 

in Composite (DANIEL), i, 477. 

formation of, in leaves (REINHARD), i, 
1154. 

synthesis of, from sugar by bacteria 
(GREY), i, 912. 

absorption of oe by, and its com- 
pound with magnesium ethyl 
bromide (Costa), i, 714. 

solubility of and 
CATOIRE), i, 141. 

soluble, electro-viscous effect in (DE 
JONG), ii, 314. 

degradation of, by amylases (HoLM- 
BERGH), i, 691. 

effect of potassium iodide on degrad- 
ation of, by amylases (HOLMBERGH), 
i, 691. 

hydrolysis of (PRINGSHEIM and 

ScHMALZ), i, 106; (BIEDERMANN 
and JERNAKOY), i, 1288. 
by salts (Ins1n), i, 500. 
by emulsion (KuHN), i, 692. 
action of enzymes on (SJ6BERG@), i, 
1169. 
behaviour of various kinds of grains 
of (RoSENTHALER), i, 618. 
diurnal variation of, in green leaves 
(STANEsCD), i, 354. 
halogen compounds of (BERGMANN 
and LupeEwie), i, 837. 
reaction of iodine with (LOTTER- 
MOSER), i, 269, 373; (DHAR), ii, 
242. 
hexahexosan from 
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Starch triphenylmethyl ether (Het- 


FERICH and KoksTER), i, 500. 
maize and potato, allyl ethers of 
(TomMEcKo and ADAms), i, 14. 
maize and wheat, gelatinisation of, 
by heat (ALsBERG and Rask), i, 
946, 
determination of (THOMAS), ii, 631. 
determination of, by means of the 
interferometer (WOLFF), ii, 506. 
determination of, by picric acid (Cor 
and BIDWELL), ii, 429. 


Starch paste (YosHINO), i, 142. 
Stark effect in hydrogen and helium 


(FosrEr), ii, 511. 

Stearic acid, calcium and magnesium 
salts, relative solubilities of (Bri1z 
and RéurRs), i, 260. 

alanine esters of (KARRER, Hor- 
LACHER, LocHER, and GIESLER), 
i, 170. 

y-aminopropyleneglycol esters (BERc- 
MANN and SABETAY), i, 933. 

Stearic anhydride, constants for (HoLDE, 

RiprEr, and ZADER), i, 259. 

a-Stearin (BERGMANN and SABETAY), i, 

933. 

B-Stearoxy-a-benzoylaminopropane, 7- 
iodo- (BERGMANN and WEINMANY), 
i, 931. 

8-Stearoxypropylamine, y-iodo-, hydro- 
chloride (BERGMANN and WEINMAN), 
i, 931. 

Steel. See under Iron. 

Stereoisomerides, physical constants of 
(v. AuUwERs and OTTENs), i, 513. 

Steric hindrance (FREUDENBERG and 


RuInNo), i, 1173. 

Sterigmatocystis nigra. See Aspergillus 
niger. 

Sterols, separation of unsaturated from 
saturated (ANDERSON and NABEN- 
HAUER), i, 1217. 

Stick-lac (TscHincH and Lwtpy), i, 
194. 

2-Stilbazolealkine, 
(RATH), i, 768. 

Stilbene, o-hydroxy-, preparation of 
(KAUFFMAN), i, 37. 

Stink bug. See Perillus bioculatus. 

Stizolobiwm deeringianwm(Georgia velvet 
bean), nutritive inadequacy of proteins 
of (SURE), i, 684. 

Stomach, peptones from the mucous 
membrane of (FELIX), i, 790. 

Streptococcus, acids produced by (LANG- 
WILL), i, 1014. 

Strontium, preparation of (MATIGNON), 
ii, 44. 

Strontium carbonates, solubility of, 1 
water containing carbon dioxide 


constitution of 


(Picter and 
STRICKER), i 1288. 


(HAEHNEL), ii, 758. 
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Strontium oxide and carbonate, heating 
of, in graphite tubes (TAMMANN 
and GREVEMAYER), ii, 179. 

selenide, crystal structure of (SLAT- 
TERY), ii, 859. 

sulphate, surface energy of (DuNDOoN), 
ii, 22. 

Strophanthic acid, dimethyl 
benzoate (Jacobs), i, 66. 

a- and £-isoStrophanthic acids, and 
their derivatives (Jacops and CoL- 
LINS), i, 1331. 

a- and f-csoStrophanthidic acids, and 
their derivatives (JAcoss and 
LINS), i, 1331. 

Strophanthidin, oxidation of (Jacoss), 
i, 65. 

K-Strophanthidin, formula of, and its 
methyl ether, and dibromo- (THoms 
and UNGER), i, 1217. 

isoStrophanthidin, isomerisation and 
oxidation of (Jacoss and CoLLIns), 
i, 1331. 

Strophanthin (Jacoss), i, 65, 67; 
(Jacoss and CoLuins), i, 867, 1331. 
Struma, blood in cases of (SZENEs), i, 

1137. 

Strychnine (Crusa and SCAGLIARIN}), i, 
760 ; (CLEMo, PERKIN, and Ropin- 
son), i, 1337. 

constitution of (OLIVERI-MANDALA), 
i, 1101. 

Strychnos alkaloids (LEucHs, GLAD- 
korN, and HELLRIEGEL), i, 199; 
(Levcus and Tavsk), i, 988 ; (LEUCHS 
and Kanao), i, 1231. 

4Styracyldihydrocoumarin, 4-0-hydr- 
oxy-, methyl ether (HEILBRON and 
ForsTEr), i, 1824 

Styrene (whenylethylene), preparation of, 
from a-phenylethyl alcohol (Des- 
CAMPS), i, 850. 

pseudopolymorphism of derivatives of 
(GILLET), i, 1207. 

Styrene, 88-dicyano-3:4-dihydroxy- and 
BB-dicyano-3:4:5-trihydroxy-, and 
their acetyl derivatives (ROSENMUND 
and Borum), i, 734. 

#-Styrylacetophenone, 2:2 -diamino-, 
salts and derivatives of (MADELUNG 
and SrecErr), i, 421. 

Styryl alkyl ketones, isomerism of 
(McGookrn and HEILBron), i, 1323. 

S8tyrylborneol (Rupr), i, 648. 

Styryldiphenylpyrylium yerchlorates, 
(DiLrHEY and FiscHEr), 
1, 1332. 

Styrylglyoxylic acid, and its esters 
(REIMER), i, 640. 

1-Styryl-3:4-dih ydroxycyclopentadiene- 
2:5-dicarboxylic acid, methyl ester 
and Ruzicka), i, 750. 


ester, 
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2-Styrylindoxyl, o-amino-, and its acetyl 
derivative (MADELUNG and SIEGERT), 
i, 422. 

Styryl ketones, o-hydroxy-, condensation 
of, with ethyl acetoacetate (FoRSTER 
and HEILBRON), i, 413. 

Styryl methoxystyryl ketone, o-chloro-, 
and its additive compound with ferric 
chloride (DILTHEY and RAUCHHAUPT), 
i, 406. 

Styryl methyl ketone, 2-hydroxy-, iso- 
merism of (McGooxIn and HEIL- 
BRON), i, 1323. 

6-Styryl-2-methylpyridine-3:4-dicarb- 
oxylic acid, and its ethyl ester picrate 

(Lawson, PERKIN, and Rosinson), 

i, 562. 

1-Styrylnaphthalene-8-carboxylic acid, 

B-cyano- (KALLE & Co.), i, 1078. 

1-Styrylcyc/opentan-3-one (STav- 

DINGER and Ruzicka), i, 750. 

(STAUDINGER and RvzicKa), i, 

750. 

B-Styrylvinyldiphenylpyrylium per- 
chlorates (DILTHEY and FIscHER), i, 
1332. 

Sublimation apparatus (GUTBIER and 
PayYER), ii, 846. 

Substance, C,H,ON,Cl;, from glycine 
anhydride and thionyl chloride 
(ABDERHALDEN and KLARMANN), 
i, 1346, 

C,H,0,, and its derivatives from the 
culture of Aspergillus (W1JKMAN), 
i, 463. 

C,H,0,N, from ethyl elsholtzoyl 
acetate, hydroxylamine hydro- 
chloride and sodium hydroxide 
(ASAHINA, MuRAYAMA, SHIBATA, 
KuwapbA, and ASANO), 
i, 977. 

CyoH,;Cl, from distillation of di- 
chloropinane in steam (GARINO and 
D’AmBrROSIO), i, 973. 

Cy9H,,0,NCl, from phenyl 8-chloro- 
propionate and pyridine (SKRAUP 
and NIETEN), i, 1186. 

C,,H,,0,, from acetophenone, soda- 
amide and ethyl chloroformate 
(HALLER and BaveER), i, 831. 

C,,H,,0N,S, ZnCl,, from 4-thiocyano- 
antipyrine, zine, and hydrochloric 
acid .(KAUFMANN and LIzEPE), i, 
209. 

C,,;H,ON, from 2-azidofluorenone 
(KorozyNski and NAaMyYSLOVK!), 
i, 1354. 

C,,H,,NS,. from 2-methylene-1-ethyl- 
1:2-dihydroquinoline and carbon 
disulphide (RosENHAUER, SCHMIDT, 
and SCHLEIFENBAUM), i, 1236. 
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Substance, C,,H,,0,N;, and its salts, 
from ethyl 2-hydroxy-5-methyl- 
pyrrole-4-carboxylate and benzene- 
diazonium chloride (FiscHER and 
MULLER), i, 320. : 

C,,H,,0;N3, from hydrolysis of 
casein (ABDERHALDEN), i, 228. 
C,,H,,0;N;, from hydrolysis of hog 
bristles (ABDERHALDEN and Komm), 


i, 343. 

C,,H,,0,N,S8,Se, from o-phenylene- 
“diamine and formaldehydesulph- 
oxylate (FARBWERKE VORM. 
Lucius, & 
i, 1353. 

C,3H,,0;N, from reduction of 
(Koxpo and Na- 
KAZATO), i, 980. 

C,;H,,0,N,Cl, from benzylidene- 
phenylhydrazine and oxalyl chloride 
(STOLLE and Becker), i, 987. 

from pyridine and 
ethyl a-chloroglyoxylate 2:4-di- 
chlorophenylhydrazone (BULow and 
SEIDEL), i, 674. 

from hydrocotarnine 
and ethyl chloroformate(Konpo and 
NAKAZATO), i, 980. 

CysHe,Ng, from action of phenyl- 
hydrazine on pinene nitrosochloride 
(KREMERS), i, 

C,gH,,0,N,8Se, from anthranilido- 
methylenesulphoxylate and hydro- 
gen selenide (FARBWERKE VORM, 
MEISTER, Lucius, & Brinine), i, 
1353. 

C,,Hy,0;N2, from indirubincarboxylic 
acid and alkali (v. Braun and 
Haun), i, 86. 

C,,H,0O,NS, from isatin-4-carboxylic 
acid and thionaphthen (v. Braun 
and Hann), i, 86. 

C,,H,,0,NCl, from 6-hydroxy- 
8-methoxy-2-methyltetrahydroiso- 
quinoline and ethyl chloroformate 
(Konpo and Nakazato), i, 
980. 

C,sH,,N.S,, from heating aniline 
with sulphur (HopaGson), i, 
1188. 

C,sH,,N,8;, from heating aniline 
with sulphur (Hopeson), i, 
1188. 

Cy3H,,0,N;5, by action of nitric acid 
on diazotripheny] pyrrole (ANGELICO 
and MonFortTe), i, 2038. 

C,;H,,N., from formaldehyde and 
carbazule (DuTT), i, 670. 

CygH,,0,Nio, from oxidation of 
a-phenyl-8-trinitropheny]-a-methy]- 
hydrazine (GOLDSCHMIDT and 
NaTHAN), 887. 


SUBJECTS. 


Substance, C,,H,,0,N, from 1-phenyl- 
4-p-aminophenylbenzene and p- 
naphthaquinone (PUMMERER and 
BITTNER), i, 382. 

from benzyl and phenacy) 
mercaptans (GroTH), i, 1322. 

from  anhydro- 
5:10-dihydroacridine-9-aminoacetic 
acid (CLEMO, PERKIN, and RuBin- 
son), i, 1340. 

from benzaldehyde and 
carbazole (Dutt), i, 670. 

C33H3,0.N, from y-cyano-By-di- 
phenylbutyrophenones and _potass- 
ium hydroxide (KOHLER and 
ALLEN), i, 853. 

Substitution, mechanism of (FrikEs and 

ENGEL), i, 1187. 

influence of, on equilibria in binary 
systems (KrEMANN and Dierricn), 
i, 386, 63; (KREMANN and 
PoGaNTscH), i, 52. 

in organic compounds(MENSCHUTKIN), 

in the nucleus of aromatic compounds 
(BARNETT and Cook), i, 1292. 

Succinic acid, and its anhydride and 
imide, crystal structure of (YARD- 
LEY), ii, 382. 

equilibrium of fumaric and malic acids 
with, in presence of resting bacteria 
(QuASTEL and WHETHAM), i, 913. 
in muscle (MoyYLE), i, 791. 
nephropathic action of (Ross), i, 
1374. 
d-neomenthyl ester (VAvon and 
CoupeErc), i, 1211. 
Succinic acids, aa’-dibromo-, and their 
esters (ING and PERKIN), i, 1162. 
Succinimide, equilibria of phenols with 
(KREMANN and DIETRICH), i, 36. 

Succinodehydrogenase, action of arti- 
pyretics on (NitzEscu and Cosma), 
1, 1148. 

action of narcotics on (GRONVALL), 
i, 1148. 
action of urethanes on (SVENSSON), 
i, 1148. 
Succinyl-1:1’-di-indole (MAsima, SHIGE- 
MATSU, and IKEDA), i, 1235. 

Sucrose (saccharose; cane sugar), action 
of ultra-violet light on solutions 
of (BEYERSDORFER and _ HEss), 
i, 1287. 

effect of heating on optical activity 
of (RAkUZzIN and NEsMEJANOV), 
i, 1288. 

action of heat on (PictreT and ANDRI- 
ANOFF), i, 1045. 

hydrogen-ion concentration in solu- 
tions of (TAyLor and BomrorbD), 
i, 1286. 
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Sucrose, crystallisation of (Kucua- 
RENKO), i, 498. 
inversion of (DuBovx), ii, 842. 
mutarotation lag in inversion of 
(PENNYCUICK), i, 1287. 
solubility of mixtures of dextrose, 
kevulose, and (JACKSON and SILs- 
BEE), i, 1168. 
penta-allyl ether (Tomecko and 
ADAMS), i, 14. 
determination of (Tuomas and Dut- 
CHER), ii, 630. 
separation of, from reducing sugars 
(Komatsu and 'TANIMURA), i, 713. 
Sugars, photosynthesis of (IRVINE and 
FRANCIS), i, 1286. 
reversion synthesis of (PRINGSHEIM 
and i, 1169. 
molecular configuration in (SPEAK- 
MAN), i, 371. 
and their derivatives, rotation, and 
structure of (Hupson), i, 371, 372 ; 
(Hupson and Monrok), i, 617. 
mutarotation of (BAKER, INGOLD, and 
THORPE), i, 262; (GinMoUR), i, 
497. 
hydrogen-ion concentration in the 
enzymic hydrolysis of (KUHN and 
i, 711. 
acids derived from (PRYDE), i, 486. 
unsaturated reduction products of 
(BERGMANN, MIEKELEY, and 
STATHER), i, 5; (BERGMANN, 
RENNERT, LUDEWIG, 
and KosgE.), i, 265. 
effect of trichloroacetic acid on the 
reducing properties of (DENIGés), 
ii, 681. 
behaviour of, in alkaline solutions 
(Groot), i, 836. 
carbonates of, and their derivatives 
(ALLPREss and i, 943. 
action of tertiary bases on acetohalogen 
derivatives of (KARRER, WIDMER, 
and Straus), i, 713. 
fluoroacetyl derivatives of (BRAUNS), 
i, 265, 837. 
isopropylidene derivatives of (OHLE), 
i, 497 ; (Pacsu), i, 712; (OHLE and 
i, 1168. 
synthesis of starch from, by bacteria 
(Grey), i, 912. 
fermentation of, by yeast (FERNBACH 
and SCHILLER), 1, 917. - 
co-zymase in fermentation of (MyrR- 
BACK and v. EULER), i, 1141. 
absorption of, by newborn children 
_ (FLoop), i, 1255. 
in blood (Denis and Hume), i, 1252. 
changes in (NAKAHAYASHI and 
ABELIN), i, 1123 ; (WINTER and 
Smirw), i, 1365. 


Sugars in blood, distribution of(HécLzn 


and UEBERRACK), i, 1124. 
influence of dextrose on (ConsTAM), 
i, 246. 
under the action of insulin (C. ¥. 
and G. T. and Go.rz), 
i, 446. 
effect of, in relieving symptoms caused 
by insulin (HERRING, IRVINE, and 
MACLEOD), i, 1387. 
decomposition of, in the lunge 
(SLUITER), i, 1370. 
relation of excretion of, to renal 
integrity (UNDERHILL and WILENS), 
i, 445. 
optically active, rotatory power of, 
in presence of colloids (BHATNAGAR 
and SHRIVASTAVA), i, 942, 
rare, fermentation of, by plant patho- 
genic bacteria (WOLF), i, 1014. 
reducing (FLEURY and TAVERNIER), 
ii, 627. 
determination of (MAQUENNE), i, 
208; (THomMAs and DuTcCHER), 
ii, 680 ; (BLANCHETIERE), ii, 786. 
analysis of (REYNOLDs), i, 464. 
detection of (SUMNER and GRAHAM}, 
ii, 72. 
determination of, iodometrically 
(Histon and Macara), ii, 209. 
determination of, by picric acid (Cox 
and BIDWELL), il, 429 ; (WILLAMAN 
and Davison), ii, 789. 
determination of, in blood (RoTHBERG 
and Evans), ii, 280; (STANFORD 
and WHEATLEY), ii, 359 ; (DRESEL 
and RoruMAn), ii, 632 ; (COPPENS), 
ii, 707; (PincusseN and 
SIUNIS), i, 1124. 
table for the determination of, in 
blood (WETSELAAR), ii, 280. 
determination of, in urine (PUCHER), 
ii, 572; (LANE and Eywon), ii, 
707. 
determination of raffinose in (Sar- 
LARD), ii, 632. 


Sugar-beet, iodine in (SToktasa), i, 


356. 


Sulphamic acid, esters, and their iso- 


merisation (‘'RauBK, ZANDER, aud 
GAFFRON), i, 839. 


pyrazolone (CHEMISCHE 
ALTSTETTEN), i, 1116. 


‘‘ Sulpharsphenamine,” determination 


of total sulphur in (ELvove), ii, 625. 


Sulphatase (NeURERG and LINHARDT), 


i, 107 ; (Noeucnt), i, 244, 475. 


Sulphates and Sulphides. See under 


Sulphur. 


Sulphilimines, optically active (MANN 


and Pops), i, 656. 
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Sulphinanilides, preparation of (SoNN 
and Scumip7), i, 1181. 

Sulphinones, preparation of (BERT), i, 
1030. 


Sulphites. See under Sulphur. 

Sulphito-cobaltammines. See 
Cobalt bases. 

Sulphoacetamide, salts (ANDREASCH), i, 
1291. 


under 


Sulphoacetylcarbamide, barium salt 
(ANDREASCH), i, 1290. 

Sulphobenzeneazofiluorescein (SEN and 
SETT), i, 337. 

methyl-1:2-dihydroquinoline, sodium 
salt (ROSENHAUER and DANNHOFER), 
i, 1236. 

;.-a-Sulphobutyrie acid, and its salts 
and derivatives (BACKER and DE 
Boer), i, 708, 1284. 

«-a-Sulphodibutyric acid (AHLBERG), i, 
833. 

a-Sulphodiisovaleric acids, stereoiso- 
meric, and their salts (AHLBERG), i, 
8338. 

Salphofication in soils, and its relation 
to reaction and nitrification (BRowN), 
i, 1024. 

2-Sulphonamido-6-carbethoxyphenyl- 
glyoxylic acid, ethyl ester(v. Braun), 
1, 50 

2-Sulphonamido-4-carboxyphenyl- 
glyoxylic acid, and its derivatives (v. 
BRAUN), i, 50. 
4-Sulphonamidophthalic acid, 
ester (Vv. Braun), i, 50. 
2-Sulphonaphthalene-1:8-dicarboxylic 
acid, salts of (DzizEWoNsKI and 
StrotyHwo), i, 1178. 
1-5ulphonaphthol-3-methyl-5-pyrazol- 
one (BATTEGAY and WOLFF), i, 99. 

Sulphones, aromatic (MEYER, SCHMIDT, 
and Grim), i, 27. 

Sulphonefiuorescein, and dibromo-, and 
diiodo-, and their derivatives (ORN- 
pORF¥F and Voss), i, 1190. 

Sulphonefluorescin, and its zinc salt 

(OrnDoRFF and Vosz), i, 1191. 
Sulphonie acids, aliphatic, carbamide 
and guanidine derivatives of 
(ANDREASCH), i, 1290. 
aromatic (MryER, ScHMIDT, 
Grim), i, 27. 
2-Sulphophenyldehydrothio-p-toluidine- 
sulphonic acid, 4-amino-, and 4-nitro-, 
and its salts (PEAcock), i, 1119. 

e Sulphopropionylcarbamide, potassium 
salt (ANDREASCH), i, 1290. 

a-Sulphopropionylphenylcarbamide, 
potassinm salt (ANDREASCH), i, 1290. 

Sulphoxyl compounds Binz, RATH, and 
WALTER), i, 1160. 


ethyl 


and 
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r-a-Sulphoxyditsovaleric acid (AHL- 
BERG), i, 833. 
Sulphur, structure of (CoLLIns), ii, 

381. 

rhombic, space lattice of (MARK and 
WIGNER), ii, 650. 

series spectra of (HOPFIELD and 
Brreg), ii, 2. 

ultra-red spectra of salts containing 
(StnvoNEN), ii, 79. 

and its dioxide, effect of argon on 
spectra of (JOHNSON and CAMERON), 
ii, 639. 

allotropy of (CouEN), ii, 450. 

metastability of (CoHEN), ii, 603. 

photochemical combination of hydro- 
gen with (NorrisH and 
ii, 848. 

diffusion of the vapour of, in air 
(CHAVASTELON), ii, 37. 

solubility of, in caoutchouc (KELLY 
and AyErs), i, 409. 

colloidal, properties of (Rosst), ii, 380, 
404 


hydrosols, heat of coagulation of 
(Browne), ii, 536. 

catalytic activity of, and its com- 
pounds (MoureEu and 
li, 602 ; (MourEv, and 
BapocuHke), ii, 841. 

equilibrium of iodine and, in carbon 
disulphide solution (Mori), ii, 26. 

acid function of the oxy-acids of 
(KoLTHoFF), ii, 305. 

reactions of, with alkali and alkaline 
earth hydroxides (TarraR and 
DravEs), ii, 330. 

and its chlorides, compounds of 
aluminium chloride with (Rurr 
and GoLLA), ii, 684. 

in I (KLEIN and LIMBERGER), i, 
247. 

biological action of (HoTTiNGER), i, 
899. 

metabolism of. See Metabolism. 

Sulphur compounds, determination of 
constitution of, by their action on 
sodium arsenite (GUTMANN), i, 134. 

in blood (BRowINSKI), i, 895. 
oxidation of, in the organism (HILL 
and LrEwis), i, 788. 

Sulphur monochloride, condensation 
products of aromatic amines with 
(CASSELLA & Co.), i, 88. 

chlorides (RUFF and GoLxa), ii, 672. 

Sulphuryl chloride, reaction of a-tri- 
oxymethylene with (Fucns and 
KATSCHER), i, 1164. 

Thionyl chloride, action of, on hydr- 
oxyanthraqninones(GREEN), i, 1080. 

difluoride (CENTNERSZWER 
and STRENK), ii, 167. 
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Sulphur :— 
Sulphides, crystal structure of (Huc- 
GINS), ii, 849. 

determination of, by means of per- 

manganate (KOLTHOFF), ii, 697. 

Sulphur dioxide, purification of, and 
measurement of the vapour pres- 
sure (CarDoso, CoproLa, and 
FLORENTINO), ii, 654. 

liquefaction of mixtures of ethane 

and (MunpD and HErRREN7), ii, 
453, 822. 

action of manganic hydroxide with 
(Mzyer and Scnramy), ii, 264. 

determination of, in sodium hydro- 
gen sulphite solution 
QUET), ii, 272. 

trioxide, absor ption of, by sulphuric 

acid (McDavip), i ii, 330. 

Sulphur acids, separation and determin- 

ation of salts of (JARVINEN), ii, 421. 

Sulphurous acid, catalysis of the reac- 
tion of ferric salts with (PINNow), 
ii, 30. 

reduction of iodic acid by (SKRABAL 
and RIEDER), ii, 543. 

detection and differentiation of thio- 

sulphuricacid, hydrogen sulphide, 
a (PITTARELLI), i, 

of, bromometrically 
(MancHorT and OBERHAUSER), ii, 
274. 

determination of, by means of per- 
manganate (KoLTHOFF), ii, 697. 

Sulphites, interaction of iodates and 
(THIEL and MEYER), ii, 750. 
reduction of, by bacteria (WILson), 
i, 125 

determination of, by oxidation with 
nascent bromine (Mayr and 
PrYFuss), ii, 56. 

Sulphuric acid, second dissociation 
constant of (KoLTHOFF), ii, 305. 
viscosity of mixtures of, with 
potassium and sodium hydroxides 
(Stmon), ii, 335. 

fluidity of mixtures of nitric acid, 
water, and (BINGHAM and STONE), 
ii, 21. 

absorption of ethylene by, in 
presence of silver salts (LOMMEL 
and ENGELHARDT), i, 602. 

effect of catalysts in reaction of 
ethylene with (Gtuup and 
SCHNEIDER), i, 359. 

free energy of, in aqueous solution 
(SMITH and MAYER), ii, 1538. 

action of, on amino-acids (KRron- 
ACKER), i i, 838. 


decomposition of calcium fluoride» 


and LANGE), ii, 
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Sulphur :— 

Sulphuric acid, purification of, from 
arsenic (BEAL and Sparks), ii, 
405. 

content of, in body fluids (MEYER- 
Biscw), i, 1132. 
detection of, microchemically 
(ROSENTHALER), ii, 1238. 
fuming, vapour pressure of 
(McDavip), ii, 330. 
apparatus for analysis of (Boss- 
HARD), ii, 344. 

Sulphates, viscosity of chromates and 

(Simon), ii, 455. 

effect of calcium salts on the solu- 
bility of, in soils (MAcINTIRE and 
SHAW), i, 599. 

acid (CamBi and Bozza), ii, 37. 

soluble, determination of, electro- 
metrically (MLLER and 
HEIM), ii, 564. 

determination of, by Hahn’s method 
(KOLTHOFF and VAN CiTTERT), 
li, 421. 


Hyposulphites, determination of 


(BrotHERTON & Co., LtD.), ii, 
56 


Persulphates, action of, on cyanides 
(BELLUCC!), ii, 672. 
Pyrosulphates, preparation of (CAMBI 
and bozza), il, 37 
Thiosulphuric acid, preparation of, 
and its. alcoholic solutions 
(CAsarREs and BEaTo), ii, 
104. 
constitution of 
THOMAS), ii, 103. 
second dissociation constant of 
(KoLTHOFF), ii, 305. 
detection and differentiation of 
salphurous acid, hydrogen sul- 
phide, and (PrrraRELLt), i ii, 777. 
Thiosulphates (ForRsTER and Momm- 
SEN), li, 248. 
ageing of solutions of (SKRABAL), 
ii, 565. 
electrochemistry of the reaction 
between silver nitrate and 
(M@GLLER), ii, 481. 
standardisation of solutions of 
(Bray and MILLER), ii, 870. 
determination of, by oxidation with 
nascent bromine (Mayr and 
PEyFuss), ii, 56, 
determination of, by means of 
permanganate (KoutHorF), ii, 
697. 


(Piccard and 


determination of ferric chloride 
with, volumetrically (JELLINEK 
and ii, 703. 
— acids, constitution of (VoGEL), 
ii, 470 
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Sulphur :— 

Dithionic acid, determination of, 
volumetrically, in presence of sul- 
phurous and thiosulphuric acids 
(Mayr and SzENTPALY-PEYFuss), 
li, 201. 

Dithionates, thermal decomposition 
of, in aqueous solution (CoRNOoG 
and HENDERSON), ii, 857. 

Tetrathionates, determination of, by 
means of sulphite (KURTENACKER), 
ii, 497. 

Polythionates, formation and decom- 
position of (JosEPHy), ii, 470. 

Sulphur organic compounds, formation 

of, by bacteria (McLrop and 
Gorpoyn), i, 1386. 

autoxidation of (DELEPINE), i, 1030. 

phenyl chloride. See Benzene, chloro- 
thiol-. 

Sulphides, organic, conductivity of 
platinum compounds with (Tscuvu- 
GAEV and MALZSCHEVSKY), i, 934 ; 
(TscHUGAEV and VLADIMIROv), i, 
935. 
Sulphur detection and determination :— 
detection of (PRANDTL), ii, 563. 
determination of, microchemically 
(WINTERSTEINER), ii, 777. 

determination of, thermo-volu- 
metrically (DEAN and Warts), ii, 
421. 

determination of, in iron and steel, 
by use of amalgamated zinc 
(AsHIDA), ii, 347. 

determination of, in phenolsulphoric 
esters and salts (Simon and 
FREREJACQUE), i, 636. 

determination of, and phosphorus 
and ii, 566. 

determination of, volumetrically in 
sodium sulphide (HAssrEIDTER), ii, 


total, determination of, in  neo- 
salvarsan and ‘‘sulpharsphenamine” 
(ELVoVE), ii, 625. 
Sulphurous acid. See under Sulphur. 
Sunflower. See Helianthus annws. 
Surface energy of salts (DuNDoN), ii, 
22. 


molecular (BENNETT), ii, 390. 
Surface tension (FRAENKEL), ii, 528. 
determination of (SUGDEN), ii, 154. 
with small. quantities of liquid 
(RicHARDs, SPEYERs, and 
CARVER), ii, 661. 
effect of a magnetic field on (Rotton 
and Troop), ii, 390. 


variation of, with temperature 


(SuGDEN), ii, 153. 
relation between density and (ANTON- 
Ov), ii, 829. 
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Surface tension, relation between 
density, chemical constitution, and 
(SUGDEN), ii, 662. 

dependence of, on density and temper- 
ature (LEVSCHIN), ii, 829. 

and coagulation (AMAR), ii, 144. 

of solutions (pu Noivy), ii, 

31. 

of emulsions (Josu1), ii, 529, 731. 

of liquid films (MARcELIN), ii, 390, 594. 

of liquids (SUGDEN), ii, 662. 

of organic liquids (Herz), ii, 22. 

at liquid interfaces (MATHEWS and 
Stamm), ii, 663. 

at the interface of water and an 
organic liquid (Dusrisay and 
PicaRD), ii, 154. 

effect of, on fine particles (Burron), 
ii, 731. 

of solutions, dependence of, on temper- 
ature and concentration (REHBIND- 
ER), ii, 662. 

Swelling, measurement of (v. Haun), 
ii, 834 

X-ray spectroscopy of (Katz), ii, 652. 
of hydrophilic colloids (v. NEER- 
GAARD), ii, 738. 
Syenites, nephelenic, of the Los islands 
(Lackorx), ii, 494. 
Sylvite, action of X-rays on (BAYLEY), 
ii, 855. 

Synthin (FiscHER and Trorscu), i, 131. 

Synthol (FiscnER and Tropscy), i, 131. 

Syphilis (forpycz, RosEN, and Myers), 
i, 584 

proteins in sera in (STERN), i, 443. 
Systems, foaming power of (BArtTscH), 
ii, 832 
binary. See Binary systems. 
homo-heterogeneous, reaction velocity 
in (H@JENDAHL), ii, 601. 
ternary. See Ternary systems. 


T. 


Tachardiacerol (TscHircH and Ltpy), 
i, 195. 
Takadiastase, cellase of (NEUBERG and 
ROSENTHAL), i, 233. 
in (AKAMATSU), 
i, 107. 


hexose monophosphatase of (Noeucu)), 
i, 233. 

inulase in (TAKAHASHI), i, 470. 

hydrolysis of lecithin by (AKAMATSU), 
i, 107. 

hydrolysis of nucleic 
(Noevc#t), i, 1141. 

Taka-invertase, effect of a- and 6-methy!- 
glucosides on the action of (Harrori), 
i, 1141. 


acid by 
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Takalactase (NEUBERGand RosENTHAL), 
i, 594 

Tannase, determination of the degree 
of hydrolysis of gallotannin by 
(NicHOLsoN and RuHIND), ii, 875. 

Tannic acid, pentaferric salt (ZETZSCHE, 
ViELI, LILLJEQVIST, and Loos.1), i, 
402. 

Tannins (FREUDENBERG, ORTHNER, and 
FIKENTSCHER), i, 660; (FREUDEN- 
BERG and PURRMANN), i, 868. 

in plant cells (MicHEL-DurRanp), i, 
477. 

oak-wood (FEIsT and BEsrEHORN), i, 
1218. 

detection of (Prick), ii, 209, 574; 
(Ware), ii, 789. 

determination of, in plant tissues 
(MENAUL), ii, 360. 

and their derivatives, determination 
of, with osmium _ tetroxide 
(MITCHELL), ii, 356. 

Tanning, vegetable, theory of (DE Jone), 
i, 342. 


Tantalum, emission of electrons from 
(DusHMAN, and KIDNER), ii, 
809. 

Tantalum dichloride, derivatives of 

and FEI?), ii, 768. 

pentachloride, additive compounds of, 
with organic compounds (LINDNER 
and Fe!r), ii, 320. 

Tantalum determination :— 
determination of (WENZEL), ii, 571. 
determination of, in minerals (Topp), 

ii, 207. 

Tap, plug for (LEEMANS), ii, 846. 

Tap water. See under Water. 

Tar, coke-oven and low-temperature, in 
relation to petroleum (ScuUrTz), i, 
628. 

low-temperature (Scuiitz, Buscu- 
MANN, and WISSEBACH), i, 627. 
aromatic hydrocarbons of (KouBER), 
i, 954. 
detection of decahydronaphthalenes 
in (KAFFER), i, 1175. 

Tar oils, low-temperature 
GERBER), i, 955. 

Tartarie acid, rotatory dispersion of 
(AstBURY), i, 989; (Lowry and 
AusTIN), i, 940; ii, 714; (Lone- 
CHAMBON), ii, 373. 

rotatory dispersion of derivatives of 
(AUsTIN and CARPENTER), i, 
1164. 

and its ethyl ester, rotation of, and 
molecular weight of the ester 
(Lowry and Currer), i, 1040. 

hydrated active (AMADORI), i, 1163. 

complex ions of metals with (JELLINEK 

and Gorpon), ii, 836. 


(WEIss- 
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Tartaric acid, oxidation of, by potassium 
permanganate and hydrogen per- 
oxide (MEIGEN and ScHNERB), ii, 
506. 

nephropathic action of (Ross), 
1374. 

metallic salts, water of crystallisation 

in (CHATTERJEE), i, 940. 
sparingly soluble (CHATTERJEE and 
DHAR), ii, 838. 

cesium antimony] salt (CosTEANv), i, 
611. 

potassium phosphoryl salt (STERN- 
LIEB), i, 611. 

ethyl ester, action of hydroxylamine 
on (GUILLAUMIN), i, 1050. 

d-sec.-octyl ester, and its rotation 
(PATTERSON and BUCHANAN), i, 
1041. 

distinction between citric acid and 
(STEVENS), ii, 353. 

detection and determination of (Fran- 
gois and LORMAND), ii, 129 ; (KLING 
and LASSIEUR), ii, 573. 

determination of (STREBINGER and © 
WotFram), ii, 78. 

d-Tartaric acid, potassium salt, viscosity, 

freezing-point, and density of solutions 

of (FRickE and ScntTzpELLER), i, 

1031. 

Tartramhydroxamic acid, and its deriv- 

atives (GUILLAUMIN), i, 1050. 

Taste, relation between chemical con- 
stitution and (RiccoMANNI), i, 667. 
Taurine, substitution of, for cystine in 
diet (MiTcHELL), i, 685. 

Tautomerism and adiitive 
(INGOLD), i, 368, 853. 

of dyads (INGoLD), i, 1026. 
keto-enolic (KAUFMANN and WOLFF), 
i, 136. 
ring-chain (BAKER, INGOLD, and 
THORPE), i, 262; (Dickens, Hor- 
TON, and THoRPE), i, 1313. 
three-carbon in the cyclopropane series 
(Goss, and THORPE), i, 
1164. 
Teeth, influence of diet on (TovERUD), 
i, 455. 
cycloTelluri-4:4-dimethylpentane-3:5-di- 
one 1:1-dichloride (Morcan and 
Drew), i, 1044. 
Tellurium, mass-spectrum of (ASTON), 
ii, 812. 
potential 
151. 
crystal structure of (BRADLEY), ii, 
817 ; (SLATTERY), ii, 849. 
optical constants of crystals of (Size 
and VAN DykE; SIEG), ii, 849. 
Tellurium dichloride (LINDNER and 
APOLANT), ii, 604. 


i, 


reactions 


of (KAsARNOWSKY), ii, 


| 
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Tellurium ¢etrachloride, action of, with 
silver and silver chloride (BiL1z 
and ii, 604. 

action of, on B-diketones (MORGAN 
and Drew), i, 493; (MorcAN 
and THomMason), i, 495 ; (Mor- 
GAN and HoLMEs), i, 496. 
monoxide (DOOLAN and PARTINGTON), 
li, 544. 
Tellurides, crystal of 
(Hucerns), ii, 849. 
Tellurous acid, basic properties of 
(KASARNOWSKY), ii, 544. 
Tellurium organic compounds :— 
Tellurium bisisovalerylacetone dichlor- 
ide (MorGAN and Drew), i, 494. 
y-n-butylacetylacetone, and its di- 
chloride (MORGAN and HoLMgs), 
i, 496. 
7-n-butylpropionylacetone, and its 
dichloride (Morcan and 
Hotmgss), i, 496. 
n-butyrylacetone, and its dichloride 
(MorGan, Drew, and PorrTeEr), 
i, 493. 
n-decoylacetone and its dichloride 
(MorGaN and Hotmgs), i, 496. 
dibutyrylmethane, and its di- and 
tri-chlorides (MorGAN- and 
THOMASON) i, 495. 
vy-diethylacetone, and its dichloride 
(MoreGAN and Drew), i, 494. 
dipropionylethylmethane, and _ its 
dichloride (Mora@AN and Drew), 
i, 494. 
dipropionylmethane, and its di- 
chloride (MorGAN, Drew, and 
ACKERMANN), i, 493. 
y-ethyl-n-butyrylacetone, and its 
dichloride (MorGAN and Drew), 
i, 494. 
0-ethyl-n-butyrylacetone trichloride 
(Morean, Drew, and Porter), 
i, 493. 
0-ethylisobutyrylacetone trichloride 
(More@an and Drew), i, 494. 
y-ethylpropionylacetone, and 
dichloride | (MorGan 
THomMAsoN), i, 495. 
0-ethylpropionylmethane trichlor- 
ide (MoRGAN, Drew, and AcKER- 
MANN), i, 494. 
O-ethylisovalerylacetone trichloride 
(MoreAN and Drew), i, 494. 
n-heptoylacetone, and its di- and tri- 
chlorides (MorcAN, Drew, and 
PorTER), i, 493. 
n-hexoylacetone, and its dichloride 
(More@ANn and HoiMgss), i, 496. 
y-methylpropionylacetone, and its 
dichloride (MoRGAN and Drew), 
i, 494. 


structure 


its 


and “’ 
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Tellurium compounds :— 
propionyl-n-butyrylmethane, and 
its dichloride (MorcAN, Drew, 
and ACKERMANN), i, 494. 
y-n- and -iso-propylacetylacetones, 
and their dichlorides (Morcan 
and THOMASON), i, 496. 
n-valerylacetone, and its dichloride 
(MorGAN and HoLMEs), i, 496. 
Tellurium determination and separ- 
ation :— 
determination of, volumetrically, and 
its gravimetric separation from 
selenium (MosEr and Mixscun), ii, 
698. 
separation of, from selenium, by 
distillation (LENHER and 
li, 698. 
cycloTellurodimethylpentane-3:5-diones, 
oximes of (MorcAaN and Drew), i, 
1044. 
cycloTelluroethylpentane-3:5-diones, 
dioximes of (MorGAN and Drew), i, 
1044, 
cycloTelluropentane-3:5-dione dioxime 
(MorGan and Drew), i, 1044. 
Temperature and density (HERz), ii, 
524, 
high, researches at (RuFF and Forr- 
STER), ii, 256. 
researches at (RuFF and Harr- 
MANN), ii, 481. 
transition, and law of corresponding 
states (Lorenz and Herz), ii, 
520. 
Temperature coefficients of electrical 
conductivity (BIL1z), ii, 515. 
catalytic reactions (BANERJI 
DuHAR), ii, 466. 
Terephthal-brilliant-green and -green, 
synthesis of (BoGERT and Nissov), i, 
1352. 
Terephthalic acid, derivatives of 
(Bocert and Nisson), i, 1315. 
Terephthalic-2:5-disulphinide 
MAN and CHOUFOER), i, 1071. 
Ternary systems (Hitt and Macy), ii, 
679. 


and 


temperature-concentration diagrams 
in (SWANson), ii, 304. 

Terpenes and ethereal oils (WALLACH), 

i, 756; (WALLACH and WEISSEN- 

BORN), i, 862. 


chemistry of (WIENHAUS and 


ScuuMmM), i, 1086. 

abnormal oxidation and _ halogen 
addition in (SEAWINSKI), i, 
865. 

action of, on germination of seeds 
(SicmuND), i, 925. 

dicyclic, structure of (SLAVINSK]), i, 
1327. 


| 
| 
| 
| 
| 
| 
| 
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Terpene compounds (Ruzicka, Scu1nz, 
and MryER), i, 171; (Ruzicka and 
Meyer), i, 172; (Ruzicka and 
Stout), i, 302, 531, 532; (Ruzicka, 
Baas, and ViLIM), i, 732; (RuzicKa 
and BALAS), i, 1311. 

Terpinolene, formation and decom- 
position of (MAILHE), i, 865. 

Testicles, bull’s, chemistry of (LEIB- 
FREID), i, 1256. 

Tetany, experimental (CRUICKSHANK), 

i, 583. 

influence of phosphates on production 
of (UNDERHILL, Gross, and CoHEN), 
i, 1255. 

biochemistry of (PALLADIN 
GRILICHES), i, 898. 

pyloric occlusion in 
(MurRRAY), i, 583. 

calcium and phosphorus in blood in 
(Hess, CALVIN, Wane, and 
FELCHER), i, 112. 

relation between calcium and phos- 
phorus of serum in (HOWLAND and 
KRAMFR), i, 1011. 

due to parathyroidectomy, calcium 
and protein of serum in (SALVESEN 
and LINDER), i, 443. 

Tetra-acetyl orthosilicate (HELFERICH 
and Havssn), i, 711. 

Tetra-acetyl-d-glucose, mutarotation of 
(BAKER, INGOLD, and THORPE), i, 263. 

Tetra-acetyl-levulose, bromo-, and 
fluoro- (BRAUNS), i, 265. 

Tetra-acetylmethyl-d-mannosides, 
meric crystalline (DALE), i, 615. 

Tetra-allyl orthosilicate (HELFERICH 
and Hausen), i, 711. 

Tetra-aquostannic bisacetylacetone 
stannibromide (MorGAN and DrEw), 
i, 370. 

eee acid (PALMER), i, 


and 


relation to 


iso- 


Tetra-azido-o-benzoquinone (KorczyN- 
SkI and NAMYSLOVKI!), i, 1354. 
Tetrabenzyl orthosilicate (HELFERICH 
and HavsEn), i, 711. 
Tetrabenzylacetoin. See aadd-Tetra- 
benzylbutan-8-one, y-hydroxy-. 
(ScHEIBLER and EMDEN), i, 438. 
y-hydroxy- (ScHEIBLER and EMDEN), 
1, 43. 
Tetrabenzyldiacetamide 
and EmpEn), i, 43. 
Tetrabenzylsulphone-ethane 
and LANDMANN), i, 40. 
Tetrabenzylthiolethane (FRoMM 
LANDMANN), i, 40. 
Tetra-n-butyl titanate (BiscHorF and 
ADKIns), i, 259. 


(ScHEIBLER 
(FRoMM 


and 
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Tetra(3-carbethoxy-2:4-dimethyl-5- 
pyrryljethane (FiscHEr and Scuv- 
BERT), i, 217. 

Tetracarbethoxyfructose (ALLPRESS and 
Haworts), i, 943. 

Tetracarbomethoxyfructose (ALLPRESS 
and Haworth), i, 943. 

Tetracarbomethoxygalactose (ALLPRESS 
and Haworrs), i, 943. 

Tetracarbomethoxyglucose 
and HAwoRrTH),i, 943. 

Tetracarbomethoxymethylglucose 
(ALLPREss and Haworth), i, 943. 

Tetra(3-carboxy-2:4-dimethylpyrryl)- 
(FiscHER and i, 

17. 

Tetrachloro-oxyruthenic 
under Ruthenium. 

n-Tetracosanol (LEVENE and TAYLOR), 
i, 828. 

n-Tetracosoic acid, and _ its 
(LEVENE and Taytor), i, 828. 

n-Tetracosyl iodide (LEVENE 
TAYLOR), i, 828. 

Tetradecenoic acid, and its barium salt 
and methyl ester (TsusImoTo). i, 135. 

(PiccarD and ABpoucny), i, 316. 

Tetraethyl titanate (Biscuorr and 
ADKINS), i, 259. 

Tetraethyldiaminodiphenylphosphinic 
acid, and its salts and dihydrochloride 
(BouRNEDF), i, 340. 

3:5:3’:5’-Tetraethyldiphenoquinone 
(v. AUWERS and WirTIG), i, 1210. 

1:3:7:9-Tetraethyluric acid and 
SEDLATSCHER), i, 431. 

Tetracyclohexyl orthosilicate (HELFER- 
IcH and HAvseEy), i, 711. 

16:17:18:19-Tetrahydroacrindoline, and 
its salts (CLEMO, PeERKry, and Ronin- 
son), i, 1338. 

16:17:18:19-Tetrahydroacrindoline-21- 
acetic acid, and its ethyl ester (CLEMO, 
PEKKIN, and Roptnson), i, 1837. 

Tetrahydroanthraquinones, chloroimino- 
pentachloro- (SocikTE ANONYME ANC. 
DurAND, HuGuENIN ET Cr), i, 35. 

Tetrahydroberberine (HaworTH, PER- 
KIN, and RANKIN), i, 1099, 

Tetrahydro-y-berberine, and its salts 
(HawortTH, PERKIN, and RANKIN), 
i, 1099. 

Tetrahydro--cpiberberine, and its salts 
(Buck and PERKIN), i, 1096. 

Tetrahydrocarbazoles, preparation of 
(CHEMISCHE FABRIKEN VORM. 
WEILER TER MEER), i, 207. 

Tetrahydrocarbazole-9:8-anhydro- 
propionic acid, and its phenylhydra- 
zone (CLEMO and PERKIN), i, 
1104. 


(ALLPRESS 


acid. See 


esters 


and 
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3:4:5:6-Tetrahydro-5-carboline, and its 
5eacetyl derivative (RoBpiNson and 
THORNLEY), i, 1349. 
Tetrahydrodimethylmorphimethine 
chloroaurate and methiodide (FALTIS 
and Suppan), i, 1100. 
a-Tetrahydrodimethylmorphine (FALTIS 
and Suppan), i, 1100. 
Tetrahydrodipyridyls, 1:1-dialkyl deriv- 
atives of (Mumm, Roper, and Lup- 
i, 768. 
1:2:1’:2’-Tetrahydro-4:4’-diquinolyl, and 
its diacetyl derivative (CLEMO and 
PERKIN), i, 1104. 
Tetrahydrofurfuraldehyde, and its de- 
rivatives (SCHEIBLER, SOTSCHECK, and 
FRIEsSE), i, 1218. 
Tetrahydroindazole, derivatives of (v. 
AuWwERS, BuscHMANN, and HEIDEN- 
REICH), i, 526. 
Tetrahydroindazoles (v. AUWERS, 
and HEIDENREICH), i, 
Tetrahydronaphthalene (etralin), pre- 
paration of (INovE), i, 628. 
and its substituted derivatives, oxid- 
ation of (v. Braun), i, 48. 
1:2:3:4-Tetrahydronaphthalene, 2:6- and 
2:7-diamino-, and their derivatives 
(WINDAUS), i, 1302. 
chloro-derivatives (v. BRAuN), i, 
49. 
2:2:3:3:5-pentachloro-1:4-dihydroxy- 
(FriEs, KOHLER, and ScHURMANN), 
i, 526. 
5- and 6-thiol-, and their derivatives 
(v. Braun), i, 50. 
Tetrahydronaphthalenes, aminohydr- 
oxy-derivatives and their salts and 
derivatives (WINDAUS), i, 1301. 
chloroiminopentachloro- 
ANONYME ANC. DurRAND, HvuGUE- 
NIN ET CIE), i, 35. 
1:2:3:4-Tetrahydronaphthalenebis- 
1:2-diketohydrindene-2:2:3:3-dispiran 
(RADULEsCD), i, 59. 
Tetrahydro-8-naphthol, and its ethyl 
ether (CHEMISCHE FABRIK GRIE- 
SHEIM-ELEKTRON), i, 31. 
2-Tetrahydronaphthol-3-phenylsulphone 
(MEYER and STEINMETZER), i, 30. 
8-Tetrahydronaphthylamine, quinaldine 
synthesis with (LINDNER, DJULGE- 
ROWA, and Mayr), i, 1102. 
Tetrahydroperylenequinone, tetra- 
bromo-, and ¢etrachloro- (ZINKE and 
ScHOPFER), i, 1080. 
s-A?-Tetrahydrophthaly] chloride (Kavur- 
MANN and Voss), i, 176. 
Tetrahydro-/-pimaric acid, and its esters 
(Ruzicka, Baas, and VILIM), i, 
732. 
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Tetrahydropyrethrolone, and its deriv- 
atives (STAUDINGER and Ruzicka), i, 
523, 

Tetrahydropyrethrone, synthesis, con- 
stitution and derivatives of (Strav- 
DINGER and Ruzicka), i, 521, 522, 

4-Tetrahydroquinoline, 4-hydroxy-, and 
its diacetyl derivative (CLEMo and 
PERKIN), i, 1104. 

5:6:7:8-Tetrahydroquinolines, and their 
derivatives (v. Braun, GMELIN, and 
PETZOLD), i, 558. 

1:2:3:4-Tetrahydroquinoline-2-carb- 
oxylic acid, Heller's, 
true constitution of (HANTzscH), i, 
421. 

4-Tetrahydroquinolone, and 3-chloro-, 
and nitroso-, and their derivatives 
(CLEMO and PERKIN), i, 1103, 

Tetrahydrotetracyclopentadiene (Strav- 
DINGER and RHEINER), i, 275. 

Tetralactosan (PictET and Ecay), i, 
499. 

Tetralin. See Tetrahydronaphthalene. 

3:4:3’:4’-Tetramethoxy benzophenone. 
See Veratrone. 

6:7:3’:4’-Tetramethoxy-1-benzoyl- 
8:4-dihydroisoquinoline, and 
derivatives (Buck, HawortTu, and 
PERKIN), i, 1336. 
quinoline (Buck, HAwortn, 
PERKIN), i, 1336. 
6:7:3':4’-Tetramethoxy-1-benzyl-3:4- 
dihydrotsoquinoline, and its picrate 
(Buck, Hawortu, and PERKIN), i, 
1336. 
3:4:5’:6’-Tetramethoxydianthrone 
(GoopALL and PERKIN), i, 527. 

Tetramethoxydiphenyl (FicuTer and 
Dierricn), i, 282. : 

4:6:3’:4’-Tetramethoxy-2-ethoxy- 
diphenylacetic acid, and its methyl 
ester (HAZLETON and NIERENSTEIN), 
i, 1218. 

2:3:4:6-Tetramethoxy-9-methylphen- 
anthrene (WINDAUS and SCHIELE), i, 
74 


and 


2:3:4:7-Tetramethoxy-9-methylphen- 
anthrene (WINDAUs), i, 1090. 

Tetramethyl titanate (Biscnorr and 
ADKINS), i, 259. 

Tetramethyldiaminodiphenylphosphine 
oxide (BOURNEUF), i, 339. 

Tetramethyldiaminodiphenylphosphinic 
acid, sodium salt (KOURNEUF), i, 339. 

aaBB-Tetramethylbutyric acid, and its 
ethyl ester (Locquin and Svuné), i, 
613. 

Tetramethyl-d-catechin, dichloro- 
(FREUDENBERG, ORTHNER, and 
FIKENTSCHER), i, 661. 


INDEX OF 


Tetramethyldihexosan (SJésere), i, 
1169. 

1:2:4:6-Tetramethyldihydropyridine- 
8:5-dicarboxylic acid, ethyl ester 
(MumM and i, 85. 

2:5:2’:5’-Tetramethyldi-8-pyridy!- 
methene-4-carboxylic acid, ethyl 
ester (FIscHER and SMEYKAL), i, 
545. 

Tetramethylenepentamethylenedi- 
imine, and its salts and derivatives 
(Vv. BLEssING, and ZoBEL), 
i, 427. 

NNN’ 
idine (LECHER and GRAF), i, 1051. 
Tetramethyl-gluconic acid, methy] ester 

(PRYDE), i, 486. 
1:2:4:6-Tetramethylhexahydropyridine- 
3:5-dicarboxylic acid, ethy] ester, and 
its salts (Mumm, Roper, and Lup- 
wie), i, 769. 
1:2:3:3-Tetramethylindolenium iodide, 
5-chloro- (KONIG and WAGNER), 
i, 670. 
(Kénte and i, 


Tetramethyl-luteolidin ferrichloride 
Rosinson, and WILLIAMS), 

Tetramethylmannonolactones (LEVENE 
and M&YER), i, 944. 

Tetramethyl-y-mannose (IRVINE and 
Burt), i, 544. 

Tetramethyl-y-methylmannoside 
VINE and Burt), i, 944. 

BByy-Tetramethylpentan-d-one, and its 
semicarbazone (Locquin and Sune), 
i, 613. 

1:2:2:3-Trimethylcyc/opentyl  phenyl- 
acetylenyl ketone, and its derivatives 
(RUPE), i, 648. 

1:2:2:3-Tetramethylcyclopentyl styryl 
ketone (RupE), i, 649. 

Tetramethylquinaldines, and their salts 
DsULGEROWA, and Mayr), 
i, 1102. 


2:4:5:8-Tetramethylquinoline, and its 


salts (v. Braun, GMELIN, and 
Prrzoup), i, 555. 
1:2:4:6-Tetramethyltetrahydropyr- 
idine-3:5-dicarboxylic acid, ethyl 
(MumM and i, 
5 


picrate (Mumm, Roper, and Lup- 
WIG), i, 769. 
2:4:5:8-Tetramethyltetrahydroquinol- 
ines, and their salts (v. Braun, 
GMELIN, and Prrzoup), i, 55. 
Tetramethyl-o-xylylenediamine, salts of 
(v. Braun and Cann), i, 632. 
Tetracyclopentadiene (STAUDINGER and 
RHEINER), i, 274. 
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glycol and Hys.op), i, 
1063, 

aaBB-Tetraphenylacetylenylethylene 
glycol (WiLson and Hystop), i, 
1063. 

aayy-Tetraphenylallyl, and its deriv- 
atives (ZIEGLER, BREMER, THIEL, 
and THIELMANN), i, 309. 

BByy-Tetraphenylbutane (ZIEGLER and 
SCHNELL), i, 851. 

3:4:5:6-Tetraphenylhexahydro-1:2-di- 
azine (EcTors), i, 853. 

(ZIFGLER and 
ScHNELL), i, 851. 

aa’ p’-Tetraphenyltetrazan, chloro- 
acetyl derivatives (GoLDsCHMIDT and 
DriMMER), i, 885. 

Tetraisopropyl titanate (BiscHoFF and 
ADKIns), i, 259. 

Tetrapyrrylethanes 
ScHUBERT), i, 217. 

Tetrathionates. See under Sulphur. 

Tetryl. See Phenylmethylnitroamine, 
2:4:6-trinitro-. 

Textiles, adsorption of colouring matters 
by (HALLER), ii, 93. 

Thallium, are spectrum of (Moors), ii, 

284. 


(FIiscHER and 


ultra-violet spark spectrum of (L. and 
E. Biocn), ii, 133. 

molecular weight of, at different 
temperatures (JOUNIAUX), ii, 612. 

equilibrium of cadmium and, with 
their chlorides (LORENZ, FRAENKEL, 
and SILBERSTEIN), ii, 761. 

Thallium alloys, with cadmium and 

with lead, hardness of (DI Capua), 

13%, 

Thallium arsenomolybdo- and arseno- 
tungsto-vanadates (CANNERI), ii, 
118. 

carbonate, preparation of (Grva), i, 
770 


70. 
Thallic selenates and _ sulphates 
(MEYER and WILK), ii, 259. 
Thallothallic bromides and chlorides 
(BenratH, LAMBERZ, and KRUGER), 
ii, 612. 
Thallous bromide, spectrum of (VAN 
ARKEL), ii, 618. 
Thallium organic compounds (MENZIES 
and WILKrNs), i, 704. 
Thallium determination :— 
determination of, electro-analytically 
(DIETERLE), ii, 61. 
Theobromine mercuronitrate (ROosEN- 
THALER and ABELMANN), i, 110. ~ 
Theophylline mercuronitrate (RosEN- 
THALER and ABELMANN), i, 110. 
Thermochemistry, standard substances 
in (VERKADR), ii, 91. 
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Thermodynamics, limitation of the 
second law of (FIsHER), ii, 384. 
third law of (EAsTMAN), ii, 148. 
of individual ions (Br6NSsTED), ii, 
94, 

Thermodynamical potentials, theory of 
(ABEL), ii, 838. 

Thermoelectric inversion (DARLING and 

RINALDI), ii, 523. 
power of metals and the Hall effect 
(RAETHJEN), ii, 378. 

Thermometer, latinum _resistance, 
calibration of (HENNING and HEvsg), 
ii, 403. 

Thermo-regulator, electric (BRADFORD), 
li, 469. 

Thermostat, device for regulating 

(MESTREZAT and JANET), ii, 670. 
gas-heated, device for (MuRRAY), ii, 
246. 

Thiazine colouring matters, reaction of, 
with the gel of Chondrus crispus 
(JUSTIN-MUELLER), i, 567. 

Thiazoles (BocertT and SNELL), i, 
772. 

a-2-Thienylpropionic acid, §-chloro-, 
and a- and §#-hydroxy-, and their 
derivatives (SrkINKoP¥ and WOLF- 
RAM), i, 661. 

a-2-Thienylpropionyltropine,  8-hydr- 
oxy-, and its salts (STEINKOPF and 
Wo i, 661. 

Thioacetamide, condensation of benzo- 
nitrile with (IsHIKAWA), i, 639. 

Thioaldehydes, isomerism of (FROMM 
and SorFNER), i, 492. 

Thioamides, condensation of nitriles 
with (IsHIKAWA), i, 639. 

Thiobenzamide, condensation of aceto- 
nitrile with (IsHIKAWA), i, 639. 

Thiocarbamide (thiowrea), equilibrium 
of ammonium thiocyanate and 
(Burrows), i, 948. 

salts, constitution of (LECHER and 
HeEvck), i, 1051. 

Thiocarbamides, reaction between chloro- 
nitrobenzenes and (TAYLOR and 
Dixon), i, 279. 

Thiocarbonyl chloride, preparation of 

Faz), ii, 475. 
reactions of (Dyson and GEORGE), 
i, 1057. 

Thiochelidonic acid, ethyl ester (ARNDT 
and NacHTWEY), i, 199. 

Thiocol. See Guaiacolsulphonic acid, 
potassium salt. 

Thiocyanates, detection and determin- 
ation of, in presence of ferrocyanides 
(PERCIABOSCO), ii, 354. 

determination of, bromometrically 


(KURTENACKER and KvpbinA), ii, 
778. 
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isoThiocyanates, reaction of Grignard 
reagents on (GILMAN and KINNey), 
i, 382. 

Thiocyanatocobaltous acid, and its alkali 
rg (ALLEN and MIDDLETON), i, 

Thiocyanic acid, alkali salts, electrolysis 
(KERSTEIN and HoFFrMANy), i, 
ammonium salt, equilibrium of thio- 
and (Burrows), i, 
48. 

isoThiocyanic acid, allyl ester, com- 
pound of potassium hydrogen sulphite 
with (ROSENTHALER), i, 949. 

Thiocyanogen, preparation of (KERSTEIN 

aud HorrMANy), i, 717. 
additive reactions of (KAUFMANN and 
i, 209. 
use of, in volumetric analysis (KavF- 
MANN and GAERTNER), i, 840. 
(KAUFMANN and Lizpe), i, 
39. 

Thiocyano-groups, orienting influence 
of, in aromatic compounds (CHAL- 
LENGER and CoLuins), i, 953. 

1:3:4-Thiodiazole, 2-amino-5-thiol-, 
derivatives (FRomMM and JOKL), 
i, 883. 
iodiazolone sulphides, synthesis of 
(BiLow and SEIDEL), i, 573. 

a-Thiodibutyric acids, stereoisomeric, 
and their salts (AHLBERG), i, 832. 

Thiodiglycol. See Diethyl sulphide, 
BB-dihydroxy-. 

a-Thioditsovaleric acids, stereoisomeric, 
and their salts and esters (AHLBERG), 
i, 832. 

Thio-ether, C,,H,,S,, from m-dithiol- 
benzene and m-xylylene bromide 
(REINDEL and ScHUBERTH), i, 542. 

Thio-ethers, electrical conductivity of 
platinum compounds of (TscHuGAEV 
and MALZscHEVSKyY), i, 934 ; (TscHU- 
GAEV and VLADIMIROV), i, 935. 

Thioindigo. See  2:2’-Bisoxythio- 
naphthen. 

Thiols, galactosides and glucosides of 
(PoTEL), i, 15. 

3-Thiol-1:2:4-triazole, 5-amino-, di- 
benzoyl derivative (Fromm, Brick, 
RunNKEL, and MAYER), i, 673. 

Thionaphthenquinone, 6-chloro- (F RIED- 
LANDER and SANDER), i, 662. 

Thionaphthenquinone-p-dimethylamino- 
2-anil, 6-chloro- (FRIEDLANDER and 
SANDER), i, 662. 

Thionaphthenquinone-5-dioxide (PosNE! 
and WALLIs), i, 1335. 

‘*2-Thionaphthen-2-quinoxalineindigo ” 
(Hakt and i, 664. 

Thionic acid. See under Sulphur. 


2-Thion-4-phenylthiazoline-3-acetic 
acid, and its saltsand esters (GROTH), 
i, 13822. 

Thionyl chloride. See under Sulphur. 

Thionylalizarin (GKEEN), i, 1080. 

Thiophen series (STEINKOPF and WOLF- 
RAM; ST«KINKOPF and i, 661. 

‘“‘Thiophen-atropine.” See a-2-Thienyl- 
propionyltropiue, B-hydroxy-. 

Thiophen-2-carboxyecgonine and _ its 
methyl ester, and their salts (STEIN- 
KuPF and Ouse), i, 662. 

Thiophen-2-carboxylic anhydride 
(SreINKOPF aud Ouse), i, 662. 

“Thiophen-cocaine.”” See Thiophen-2- 
carboxyecgonine, methyl ester. 

Thiophenmelanic acid (ADLER), i, 1174. 

Thiophenmelanin (ADLER), i, 1174. 

Thiophenols (BRAND and GROBEL), 
i, 219. 

Thiosulphates and Thiosulphuric acid. 
See under Sulphur. 

Thioxan, derivatives of (Fromm and 
UncGaR), i, 68, 

Thiuronium salts, constitution of 
(LecuER and HeEvck), i, 1051. 

Thomsonite, composition of (GoRDON), 
ii, 868. 

Thorium, atomic weight of (RussELL), 

ii, 813. 

emission of electrons from (DUSHMAN, 
Rowg, and KIpNER), ii, 809. 

emission of long-range particles by 
the active deposit of (BaTEes and 
RocErs), ii, 84. 

ratio of ionium to, in minerals (SopDY 
and HiTcHINs), ii, 446. 

emanation, detection of, in thermal 
springs (LrPaPe), ii, 295. 

Thorium compounds, isomorphism of 
cerium compounds with (CuTTrica 
and Toccui), ii, 866. 

chromate (BRITTON), ii, 763. 

molybdate (ZAMBONINI), ii, 267. 

oxide, bombardment of, with cathode 
rays (TEUCKE), ii, 370. 

oxide, catalytic action of mixtures of 
cerium oxide and (Swan), ii, 400. 

dioxide, reduction of (RuFF and 
BRINTZINGER), ii, 53. 

Thorium-X, action of, on maturation of 
eggs, germination of seeds, and 
growth of plants (AVERSENQ, 
JALOUSTRE, and MAuRIN), 
1, 796. 

Thoron. See Thorium emanation. 

Thrombin, effect of calcium on formation 
(WéutiscH and PascHKIs), i, 

13. 
action of (W6HLIscH), i, 681, 1013. 
Thunderstorms, origin of electricity in 
(ARMsTRONG), ii, 12. 
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Thymic acid (THANNHAUSER), i, 231. 
Thymine, action of hydrazine on (Fossz, 
HIEULLE, and Bass), i, 428. 
decomposition of (BaupIscH and 
Bass), i, 318 ; (Bass), i, 319. 
Thymol, nitroso-, benzoate, and its 
additive compound with nitric acid 
(Hrxon), i, 291. 
Thymolglycuronic acid, dichloro-, and 
its barium salt (TAKAO), i, 244. 


Thymonucleic acid, hydrolysis of 
(STEUDEL and PEISER), i, 438. 

Thymoquinonedi-imine (CoRDONE), 
i, 1326. 


Thymoquinonemonoimine, and its salts 
(KEHRMANN and CokvoNs), i, 214. 
Thymus, proteolytic enzymes in (WID- 

MARR), i, 792. 
Thymus-nucleic acid, osmotic properties 
of (E. and H. HAMMARSTEN), 
ii, 386. 
carbuhydrate group in (STEUDEL and 
PEISER), i, 1362. 
Thyroid, effect of quinine on the iodine 
content of the (SuGATA), i, 118. 
methylation function of the (STUBER, 
RussMAN, and PRoEBsTING), i, 239. 
oxygen consumption of, after feeding 
with (AsHER and RowRER), i, 582. 
feeding on, in adrenaline glycosuria 
(ASHER and TsuKAMorTo), i, 585. 
Tilletia tritici, toxicity of copper sulph- 
ate to spores of (Brices), i, 911. 
Tin, absorption spectrum of (Sur and 
ii, 641. 
spark spectrum of (L. and E. Biocn), 


ii, 4. 
thermoelectric power of (HARRISON 
and Foote), ii, 866. 

Tin, white, crystal structure of (MARK 
and Po.LANy!), ii, 298; (VAN 
ARKEL), ii, 558. 

passivity of (STEINHERZ), ii, 689. 
catalytic activity of (Brown and 
HENKE), ii, 31. 

Tin alloys with bismuth and with 
cadmium, hardness of (p1 Capua), 
ii, 414, 

with cadmium, activity of tin in 
(TAYLoR), ii, 89. 

with cobalt (TAMMANN and Kocn), 
ii, 490. 

with copper, heats of formation of 
(BILTz), ii, 491. 

with copper and zinc (TAMMANN and 
HANSEN), ii, 683. 

with lead, hardness of (p1 CAPuUA and 
ARNON), ii, 553. 

with mercury, hardness of (TAMMANN 
and MANsuR!), ii, 340. 

with mercury and silver, hardness of 

(TAMMANN and MansvrR}), ii, 340. 
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Tin compounds, isomorphism of, with 
lead, platinum, and selenium com- 
pounds (CaRozz!), ii, 768. 

Tin hydride (Vauset), ii, 414. 
sulphides, electrolytic preparation of 

(Tocco and Jacob), ii, 267. 

Stannous salts, reduction of nitric 
acid by (MILLIGAN and GILLETTE), 
ii, 605. 

Stannic chloride, distillation of 

(BOTTGER), ii, 333. 
oxide, reduction of, by carbon mon- 
oxide (MAEDA), ii, 25. 

Stannic acids (WILLSTATTER, KRAUT, 
and FREMERY), ii, 266, 767. 

Tin organic compounds :— 
alkyl halides, compounds of, with 

ammonia and the amines (Kraus 
and GREER), i, 155. 

di-, tri-, and tetra-cyclohexyls and 
their derivatives (KRausE and 
POHLAND), i, 579. 

dipropyl oxide and propyl tribromide 
and trichloride (Druck), i, 24. 

phenyltricyelohexyl, p-tolyltricyclo- 
hexyl, tricyclohexylethyl, tricyclo- 
hexylmethyl, and _ triphenylcyclo- 
hexyl (Krause and PoHLAND), i, 
581. 

trimethyl chloride, conductivity of, 
in mixed solvents (Kraus and 
GREER), i, 155. 

trimethy] chloride and iodide, proper- 
ties of (Kraus and CALLIs), i, 25. 

Stannic bis-8-diketone dibromides 

(MorGAN and Drew), i, 370. 
halides, additive compounds of 
esters with (H1EBER), i, 1249. 
dialkyl halides, compounds of 
ammonia and amines with 
(PFEIFFER), i, 837. 

Stannichlorides i, 277. 

Hexachlorostannic acid, derivatives of 
(GuTBIER, KunzE, and GUHRING), 
i, 150. 

Tin detection and determination :— 
detection of (TANANAEV), ii, 571. 
determination of, volumetrically 

(Druck), ii, 427. 

determination of, in alloys with copper 
(ETHERIDGE), ii, 702. 

Tissues, hydrolytic activities of extracts 
of various (FALK, Noygs, and 
Suerura), i, 696. 

imitations of, with silica, potassium 
hydroxide, and alcohol (HERRERA), 
i, 1134, 

animal. 

normal and sarcoma, 
(FuEIscH), i, 785. 

vegetable, extraction of sap from 
(Dixon and Batt), i, 595. 


See Animal tissues. 
oxidation in 
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Tissues, distinction between living and 
dead (Rostock), i, 1260. 
determination of chlorides in (Van 
SLYKE and SEnprRoy), ii, 271. 
determination of silicon in, micro- 
chemically (Isaacs), ii, 499. 
determination of uric acid in (Har- 
PUDER), ii, 75. 
Titanium, absorption spectrum of 
and GrorRIAn), ii, 
13. 
are spectrum of (C. C. and H. K. 
Krxss), ii, 510. 
ultra-violet arc spectra of (K1Ne), ii, 
638, 
ionised, spectrum of (Sur), ii, 801. 
oxidation potentials of (ForBEs and 
HALL), ii, 316. 

Titanium compounds, effect of, on plant 
growth (BLANK and ALTEN), i, 
1275. 

Titanium oxychloride (AvGER), ii, 

53. 

oxide, luminescence of (NicHOLs), ii, 


dioxide, reduction of (Rurr and 
BRINTZINGER), ii, 53. 

Titanic acid, solubility of, in alkali 
carbonates an hydroxides 
(AUGER), ii, 52. 

solubility of, in hydrochloric acid 
(Morey and Woop), ii, 689. 
Titanous salts as reducing agents 
(Knercur), i, 1183. 
reduction of nitricacid by (MILLIGAN 
and GILLETTE), ii, 605. 
Titanium organic compounds :— 
Titanates, organic (Biscnorr and 
ADKINS), i, 259. 
Titanium determination and separa- 
tion :— 
determination of, volumetrically 
(LUNDELL and KNow.Lsgs), ii, 66; 
(Mor.Ey and Woop), ii, 351. 
determination of, in minerals (Topp), 
ii, 207. 
separation of, from aluminium (Kay- 
SER), ii, 704. 
Tobacco, chemical factors in grading of 

(GraHAM and Carr), i, 816. 

Tenia echinococcus, constituents of 

liquid from {FL6ssNER), i, 590. 

p-Tolenylamidine, salts of (Ponzio and 

ZANARDI-LAMBERTI), i, 324. 

Tolite. See Toluene, 2:4:6-¢rinitro-. 
p-Toluacetodinitrile, C-chloroacetyl 
derivative, and its derivatives 

(Benary and Scuwocn), i, 416. 

p-Tolualdehyde 4:6-dinitro-m-tolyl- 
hydrazone (GrvA), i, 339. 
p-nitrophenyl methyllydrazone (C1usA 
and RAsTELLI), 1, 578. 
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Toluene compounds, Me = 1. 

Toluene, photo-chlorination of (Book 

avd ii, 10. 
uilibrium of acetone, water, and 
(WALTON and JENKINS), i, 156. 
action of nitrogen tetroxide on 
(SCHAARSCHMIDT and SMOLLA), i, 
380. 
detection and distribution of, in organs 
(KuropA), i, 462. 
Toluene, y-chloro-, nitration of (Hope- 
son and ANDERSON), i, 1294. 
p-chloro-, and p-nitro-, electrolytic 
oxidation of (DuUNBROOK and 
Lowy), i, 639. 
2-chloro-3:6-dznitro- 
GLOVER), i, 1056. 
2:4:6-(rinitro-, specific heat and 
thermal diffusibility of (PREN- 
TISs), i, 844. 
specific heats of, and its tetryl 
compound (TayLor and RINKEN- 
BACH), i, 843. 
purification of (MuRAoUR), i, 629. 
solubility of, in organic solvents 
(DESVERGNEs), i, 848. 

Toluenes, nitro-, condensation of, with 
ethyl oxalate (WISLICENUS and 
THoMA), i, 389. 

a-m-Tolueneazo-8-naphthylamine 
(CHARRIER, BERETTA, NANI, ALBANI, 
pE LEon1Bus, DrIsALDI, PAVESI, and 
TAVAZZANI), i, 224. 

a-Tolueneazonaphthyl-4-nitro-2-amino- 
phenylamines (CHARRIER, BERETTA, 
Nani, ALBANI, DE Lreonisus, Dris- 
ALDI, Pavesi, and TAVAZZANI), i, 
225. 

Tolueneazonaphthyl-2:4-dinitrophenyl- 
amines (CHARRIER, BERETTA, NANI, 
ALBANI, DE LEONIBUS, DRISALDI, 
Pavesi, and TAVAZZANI), i, 224. 

Tolueneazo-4-nitro-2-aminomethyl- 
diphenylamines(CHAKRIER, BERETTA, 
NANI, ALBANI, DE Dris- 
Pavesi, and TAVAZZANI), i, 

21, 

Tolueneazo-2:4-dinitromethyldi- 
phenylamines (CHARRIER, BERETTA, 
Nani, ALBANI, DE LEonrBus, Dris- 
PavEsI, and TAVAZZANI), i, 


(Morcan and 


Toluenediazonium ée¢rachloroiodides and 
chloroplumbates (CHATTAWAY, GAR- 
TON, and Parkgs), i, 1355. 

p-Toluenediazonium chloride, action of, 

with methanesulphonamide (Dutt), 
1, 1081. 
chloro-arsenites (FOLD1), i, 235. 
Toluene-p-sulphon-p-anisidide, o-nitro-, 
= of (REVERDIN), i, 
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Toluene compounds, Me = 1. 

Toluene-p-sulphon-8-bromo-a-methoxy- 
ethylanilide (CLEMo and PERKIN), i, 
1344, 

p-Toluenesulphonchloroamides hydro- 
lysis of, in water (SopgR), i, 1176. 

Toluene-p-sulphon-8-chloroethyl- 
anilide (CLEMO and PrRKIN), i, 1343. 

Toluene-p-sulphon-8-iodoethylanilide 
(Cuxmo and PERKIN), i, 1343. 

Toluene-p-sulphonvinylanilide (CLEMO 
and PERKIN), i, 1344. 

Toluene-p-sulphonyl-8- anilinopropionic 
acid, and its methyl ester (CLEMO and 
PERKIN), i, 1103. 

3-0-Toluenesulphonyl-2-benzene- 
sulphonylquinoline (TrécER and 
MEINECKE), i, 556. 

and -p-Toluenesulphonylcarbo- 
styril, and their phenyi and p-tolyl 
thioethers (Tk6GER and MEINECKE), 
i, 556. 

Toluene-p-sulphonyl-as-homotetra- 
hydrozsoquinoline (v. BrauN, BLEs- 
SING, and CAHN), i, 874. 

Toluenesulphonyloxypropionic acids, 
esters and amide of (FREUDENBERG 
and RHINO), i, 1173. 

Toluenesulphonylquinolines, and amino- 
and chloro- (TR6GER and MEINECKE), 
i, 556. 

3-p- Toluenesulphonylthiocarbostyril 
(Tr6cER and MEINECKE), i, 557. 

8-p-Toluenesulphony]-2-p-toluene- 
sulphonylquinoline (I'R6GER and 
MEINECKE), i, 557. 

Toluene-p-sulphonyl-o-toluidide, 6- 
chloro- and 6-chloro-5-nitro- (MoRGAN 
and GLOVER), i, 1056. 

m-Toluic acid, 5-bromo-2-amino- 
(KALLE & Co.), i, 1065. 

p-Toluic acid, p-tolyl ester (AUTENRIETH 
and THOMAB), i, 486. 

m-Toluic anhydride (AUTENRIETH and 
THOMAR), i, 486. 

o-Toluidine, 6-chloro-5-nitro- (MoRGAN 
and GLOVER), i, 1056. 

m-Toluidine, mutual solubility of 
glycerol and (PARVATIKER and 
McEwen), ii, 659. 

p-Toluidine, compound of, lead tetra- 
chloride and (SAKELLARIOs), i, 221. 

p-Toluidine, thio- (BoGERT and MAn- 
DELBAUM), i, 166. 

Toluidines, compounds of acetic acid 
with (O’Connor), i, 1058. 

m-Toluidinedimercurihydroxides, and 
their salts and derivatives (VECCHI- 
OTTI). i, 957. 

m-Toluidine-6-mercuri-acetate, and its 
acetyl derivative (VECCHIOTT!), i, 
957. 
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Toluene compounds, Me = 1. 
Toluidino-6-methylflavones (v. AUWERS 
and JORDAN), i, 869. 
o-Toluidine-N-monoacetal (RATH), i, 
556. 
1-p-Toluidino-2-0-chlorophenyl-5- 
methylbenziminazole, and its deriv- 
atives (FiscuEr, SrauBER, and Hip), 
i, 559. 
1-p-Toluidino-2-dimethylaminophenyl- 
5-methylbenziminazole, and its de- 
rivatives (FiscHeER, STAUBER, and 
Hip), i, 560. 
1-p-Toluidino-2-0- and -m-nitrophenyl- 
5-methylbenziminazoles, derivatives 
of (FiscHER, STAUBER, and HILp), i, 
560. 
acid, ethyl ester (WoRRALL), i, 
208. 
3-p-Toluidino-5-oxoisooxazole-4- 
carboxylic acid, ethyl ester (Wor- 
RALL), i, 208. 
3-p-Toluidino-5-oxopyrazole-4- 
carboxylic acid, ethyl ester (Wor- 
RALL), i, 208. 
3-o-Toluidino-5-pyrazole-4-carboxylic 
acid, ethyl ester (WoRRALL), i, 208. 
2:5-0-Toluidino-1:3:4-thiodiazole 
(FromM, SoFFNER, and Frey), i, 
94 


4-p-Toluidino-1-p-tolylimino-8-naphtha- 
quinone (Socikr& ANONYME DES 
MATIERES COLORANTES ET PRODUITS 
CHIMIQUES DE St. DENIS, WAHL, and 
Lantz), i, 1210. 

4-Toluidino-4-tolyl-1:2:4-triazole, 3- 
thiol-, and its lead compound (Fromm, 
SoFFNER, and FREy), i, 94. 

p-Toluoyl bromide, w bromo- (SHOE- 
SMITH, HETHERINGTON, and SLATER), 
i, 843. 


p-Toluoyl cyanide oxime, and its 
benzoyl derivative (AvoGADRO), 
i, 55. 


oxide of (AvoGADRO), i, 294. 
p-Toluoylbenzoic acid, 3-5-diamino-o- 
3’-hydroxy-, and  3:5-dinitro-o-3’- 
hydroxy-, and its derivatives (EDER 
and WIDMER), i, 185. 
B-p-Toluoyloxypropionic acid (KRoLL- 
PFEIFFER and SCHULTZE), i, 412. 
m-Tolyl methyl ether, 2:6-dibromo- 
(v. AuwrErs and Kocn), i, 1221. 
p-Tolyl acetate, 3-amino-, 5-bromo- 
naphthoyl derivative (RAIFoRD and 
GREIDER), i, 384. 
thiocyanate, 2-nitro- (CHALLENGER 
and CoLuins), i, 953. 
Tolyl methyl ethers, electrochemical 
oxidation of (FicuTER and Ris), i, 
060. 
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Toluene compounds, Me = 1. 

o- and p-Tolyl acetates, bromoamino- 
acetyl and -benzoyl derivatives (Rat- 
FORD and WooLFOLK), i, 1304. 

p-Tolyl alkyl diketones, hydroxy-, de. 
rivatives of (v. AUWERS and WrEcE 
NER), i, 536. 

and  -p-Tolylamino-5-thiol-1:2:4- 
triazoles, and 5-amino-, and their 
derivatives (Fromm, Brick, RuNKEL, 
and MAYER), i, 672. 

o-Tolylarsinic acid, 5-amino- (Mascu- 
MANN), i, 1357. 

p-Tolylarsinic acid, 2-amino-, and 2- 
nitro- (MASCHMANN), i, 1357. 

p-Tolylazide, action of dilute sulphuric 
= on (BAMBERGER and Brun), i, 

27. 

p-Tolyl benzyl diketone, hydroxy-, de- 
rivatives of (v. AuweErRs and 
WEGENER), i, 536. 

4-Tolyl 8-bromoethy] ketone, 1-hydroxy- 
and ScHULTzE), i, 

4, 

p-Tolyl-A-butenoic acid, and its ethyl 
ester (RUPE and WIEDERKEHR), i, 
1067. 

a-p-Tolylbutyric acid, and its magnesium 
salt and esters (RuPE and WIEDER- 
KEHR), i, 1067. 

B-p-Tolylbutyric acid, and its derivatives 
(Rupe and WIEpERKEHR), i, 1067, 
p-Tolyleamphanylearbinylamine (Rurr 

and Brin), i, 753. 

0-Tolylearbamide, cyano- (Fromy, 
Brtck, RunKEL, and Mayer), i, 
672. 

p-Tolylchloroamidine (Rosin), i, 159. 

Tolyl-p-cresolsulphone (MEYER and 
STEINMETZER), i, 30. 

p-Tolyl-~-cumylsulphone 
ScHMIDT, and Grim), i, 29. 

4-0- and -m-Tolyldihydrouracils (PosNEr 
and ScHREIBER), 1, 963. 

1-p-Tolyl-2:5-dimethyl-4-aldehydo- 
pyrrole-3-carboxylic acid, and its 
derivatives (FISCHER and SMEYKAL), 
i, 201. 

pyrrole-3-carboxylic acid, ethy! ester 
(FiscHER and SMEYKAL), i, 201. 
1-p-Toly]-2:5-dimethylpyrrole-3- 
carboxylic acid, and its ethyl ester 
(FiscHer and SMEYKAL), i, 201. 
2:5-Tolylenediamine, 6-chloro- (MORGAN 
and GLOVER), i, 1056, 
p-Tolylethane, 
hydroxy-, and its hydrochloride 


(MEYER, 


(Hrnspere), i, 167. 
B-m-Tolylethylaminoacetic acid, ethyl 

ester (Vv. Braun, 

Cann), i, 873. 


BiEssING, and 


B 
3 
] 
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Toluene compounds, Me = 1. 

p-m-Tolylethylbenzenesulphonyl- 
glycine (Vv. Braun, BuiEssinc, and 
CAHN), i, 873. 

p-m-Tolylethylglycine hydrochloride (v. 
BrauN, and Cann), i, 873. 

p-Tolylfurazan (AvoGaDRO), i, 55. 

a-p-Tolylglyoxime, amino- (AVOGADRO), 
i, 294 

a- and B-p-Tolylglyoximes, and their 
salts, and derivatives (AVOGADRO), 
i, 55. 

1-0-Tolyl-n-hexylbarbituric acid (Dox), 


i, 1037. 
1-Tolylideneindene, 3-nitro- (WISLI- 
cenus, HENTRICH, and  PFEIL- 


STICKER), i, 394. 

o-Tolyliminodiacetic acid (KALLE & 
Co.), i, 1069. 

Tolylmesitylsulphone (MEYER,ScCHMIDT, 
and GRIM), i, 29. 

a-0-Tolylmethylaminopropaldehyde, and 
its picrate (RATH), i, 556. 

2-0-Tolyl-5-(or 4-)methyl-2:1:3-benztri- 
azole, and its N-oxide (ANGELETTI), 
i, 93. 

8-Tolylmethylglyoximes, and _ their 
nickel salts and dibenzoyl derivatives 
(Ponzio and BERNARD}), i, 293. 

o-Tolyl-2-methylindolidenemethane 
hydrochloride (BURR and GORTNER), 
i, 763. 

oxylic acid (CHATTAWAY, GARTON, 
and PaRKRs), i, 1356. 

N-p-Tolylnaphthasultam (K6nie and 
WAGNER), i, 997. 

Tolyl-c- and -§-naphthylsulphone 
ScumipT, and Grim), i, 29. 

3-p-Tolyl-1:2:4-oxadiazole, 5-hydroxy-, 
salts and methyl ether of (Ponzio and 
ZANARDI-LAMBERTI), i, 324. 

p-Tolyloxamonitrile (PLowMAN and 
WHITELEY), i, 624. 

3-o- and -m-Tolylisooxazolones, and 
4-oximino-derivative of the former 
(PosNER and ScHREIBER), i, 963. 

p-Tolyloxyacetic acid, hexamethylene- 
tetramine salt (GEHE & Co. and 
Runne), i, 1312. 

0-Toly1-2-phenylindolidenemethane 
(Burr and GortNER), i, 763. 

3-p-Tolyl-1-phenylthiophthalan 
TRZYCKI and TravB), i, 1333. 

8-Tolylpropionic acids, 8-amino-, and 
their derivatives (PosNER and 


(Bis- 


SCHREIBER), i, 963. 

8-p-Tolylpropyl methyl ketone, and its 
derivatives (RurE and WIEDERKEHR), 
i, 1067. 

dinitro- (GIUA), 
1, 


SUBJECTS. 1289 


Toluene compounds, Me =1. 
p-Tolyl styryl ketones (WEYGAND), 
i, 521 


Tolyltetrahydronaphthylsulphone 
(Meyer, ScuMiptT, and i, 
29 


p-Tolyl tetrakaidecyl ketone, hydroxy-, 
pp-dinitroosazone of (Vv. AUWERS and 
WEGENER), i, 536. 

o-Tolylthiocarbamide (Fromm, Brick, 
RUNKEL, and MAYER), i, 673. 

o-Tolylthiocarbamide, 5-bromo- and 5- 
nitro- (Dyson and GEorGE), i, 1057. 

p-Tolylthiocarbamic acid, -butyl ester 
(CHATTAWAY, Harpy, and Warts), 
i, 1058. 

o-Tolylthiocarbimide, 5-bromo- and 5- 
nitro- (Dyson and GEorGE), i, 1057. 

p-Tolylthiophosphor-diamide and -di- 
hydrazide (StrEcKER and HEvsER), 
i, 1160. 

4-o-Tolylthiosemicarbazide, and _ its 
derivatives (Fromm, SoFFNER, and 
FREY), i, 93. 

1-0-Tolyl-1:2:3-triazole (CHATTAWAY, 
GaRron, and Park&s), i, 1356. 

p-Tolyl-m-xylylsulphone (MEYER 
ScHMIDT, and Grim), i, 29. 

Tomatoes, constituents of (YOSHIMURA 
and NisHIpA), i, 1274. 

sulphur content of (MarsH), i, 1020. 
fresh and canned, antiscorbutic pro- 
perties of (DELF), i, 902. 

Tonophosphan, physiological action of 
(ENGEL), i, 1011. 

Topochemical reactions (HERzoG and 
LONDBERG), i, 373. 

Toxins (KARRER, SMIRNOV, EHREN- 
SPERGER, VAN SLOOTEN, and 
KELLER), i, 690. 

purification of (MicHAELIs and 
SOHN), i, 464. 

susceptibility of lipases to (RonA and 
Perow), i, 804. 

diphtheria (RAMON), i, 463. 

Transition points, determination of, 
from viscosity (HARTSHORNE), ii, 
846. 

Transmutation, vacuum lamp for experi- 
ments on (Smits), ii, 847. 

Transudates, diagnosis of (HiruMA), 
i, 243. 

Transport numbers, moving boundary 
method for determining (SMITH and 
MacInngs), ii, 727. 

Traube’s reaction (STECHOW), i, 1157. 

Trees, chemistry of the bark of (FEIN- 
BERG, HkERRMANN, ROGLSPERGER, 
and ZELLNER), i, 814. 

effect of ringing stems of, on move- 
ment of nitrogen and ash constitu- 


ents (CURTIs), i, 1020. 
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Triacetaldehyde-allylamine (BERGMANN 
and MIFKELEY), i, 622. 

Triacetaldehyde-ethylamine 
MANN and MIEKELEY), i, 622. 

Triacetic acid, cyano-, menthyl ester 
(STADNIKOV), i, 388. 

Triacetonamine, nitroso-, influence of 
colloids on the decomposition of 
(FinpLay and THomas), ii, 539. 

Triacetylaurin, hexabromo- (SPrERs), i, 
385. 

Triacetylcholic acid, methyl 
(BoRscHE), i, 1202. 

Triacetyleurbinoxime (LEUCHS, GLAD- 
KORN, and HELLRIEGEL), i, 200. 

Tri-3-acetyl-2:4-dimethylpyrrylmethane 
(FiscHER and AMMANN), i, 78. 

1:3:7-Triallylxanthine (SociETY oF 
CHEMICAL INDUsTRY IN BASLE), 
217. 

4:5:11-Trianilinoflavinduline chloride 
(StrcArR and Roy), i, 566. 

Trianisylethinylcarbinol, and its salts 
(WELTZIEN, MICHEEL, and Hkgss), 
i, 41. 

Trianisylethylcarbinol (WELTZIEN, 
and Hess), i, 41. 

cycloTriazobutane. See cycloTriazo- 
methane. 

Triazoles, synthesis of (Fromm, Brick, 
RunKEL, and MAYER), i, 672. 
1:2:4-Triazole compounds, synthesis of 

(GASTALDI), i, 1116. 

1:2:3-Triazole-4. benzenesulphonylcarb- 
oxylamide, l-amino-5-hydroxy-, 
hydrazine salt and benzylidene deriv- 
ative, and 5-hydroxy- (CurTius and 
i, 998. 

cycloTriazomethene, derivatives of (DIELS 
and BEHNCKE), i, 673; (STOLLE), i, 
1239. 

cycloTriazomethene-4:4-dicarboxylic 
acid, and its potassium hydiogen salt 
(Diets and BEHNCKE), i, 674. 

cycloTriazomethene-1:3:4:4-tetracarb- 
oxylic acid, potassium salt (DIELS 
and BrHNCKe), i, 673. 

Tribenzoyl-4-0-anisylsemicarbazide 
(Fromm, SorFNER, and Frey), i, 93. 


(BERe- 


ester 


Tribenzylammonium ¢tetrachloroiodide 
(CHATTAWAY and GARTON), i, 272. 
Tribenzylhydrazine hydrochloride, 


hydroxy- (GoLDscHMIDT and VoETR), 
i, 337. 

Tribenzylsulphone-ethane (FRoMM and 
LANDMANY), i, 39. 

Tricarballylic acid, bromohydroxy., 
lactone este’ (INGOLD, OLIVER, and 
TuHorPR), i, 1282. 

Tri-3-carbethoxy-2:4-dimethylpyrryl- 
methane (FiscHER and AMMANN), 
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(LEVENE and i, 

n-Tricosoic acid, and its esters (LEVENE 
and TAYLOR), i, 828. 

n-Tricosyl cyanide and iodide (LEVENE 
and TAYLOR), i, 828. 

Tricyclene, chloro- (MEERWEIN and 
WokrTMANN), i, 190. 
Tridecoic acid, anilide of (LANGLAIs 

and Gosy), i, 1153. 
(IvitzKy), i, 608. 
Tridiphenylylamine, and its antimony 
chloride compound (BiLow), i, 1183. 
Triethylsulphone-ethane (Fromm and 
LANDMANN), i, 39. 
oo’o”’ -Triethylthioltriphenylcarbinol 
(BRAND and STEIN), i, 1065. 
Triethyluric acids (BiLTz and 
SCHER), i, 431. 


Triformaldehyde-allylamine (BERe- 
MANN and MIEKELEY), i, 622. 
Triformaldehyde-ethylamine (BERG- 


MANN and MIEKELEY), i, 622 

Trigermane (DENNIS, COREY, and 

OORE), ii, 343. 

Triglycolamidic acid, triphenylethyl- 
amide of (KELSEY), 1, 958. 

Trigonelline in animals (Hotz, Kur- 
SCHER, and THIELMANN), i, 907. 

Trihexosan (PicteT and SALZMANN), i, 

1288. 
from amylopectin (PRINGSHEIM and 
WoLFsoun), i, 715. 

Tri-indole, structure of (Oppo and 
Crippa), i, 427. 

1:2:4-Triketocyclohexene, 3:3:5:6-tetra- 
bromo- and -chloro- (ZmncKE and 
WEISHAUPT), i, 751. 

Triketones, action of selenium tetra- 
chloride on (MorGAN and PorTER), 
i, 1079. 

2:4:5-Triketo-1-phenylcyclopentane, and 
its derivatives (WISLICENUS and 
Metms), i, 404. 

Triketophenylcyclopentaneglyoxylic 
acid, and its salts and ethy! ester 
(WIsLICENUs and MEtms), i, 403. 

2:3:4-Trimethoxybenzaldehyde (SCHAAF 
and LABouUCcHERE), i, 515. 

2:4:5-Trimethoxybenzenesulphonic acid, 
and its sodium salt (Sz&K!), i, 166. 

3:4:5-Trimethoxybenzenesulphonic acid, 
and its salts (ALIMCHANDAN]), 1, 
509. 

Trimethoxybenzylhydantoins (ScHAAF 
and i, 515. 

Trimethoxybenzylidenehydantoins 
(ScHaaF and Lasoucuére), i, 515. 

Trimethoxydiphenyl, hydroxy-, and its 
acetyl derivatives (FICHTER an! 
DIETRICH), i, 282. 


4 
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2:4:4’-Trimethoxydiphenyl-yy-diphenyl- 
allyl (ZIEGLER, BREMER, THIEL, and 
THIELMANN), i, 310. 
1:2:8-Trimethoxy-6- and -7-methyl- 
anthraquinones (SIMONSEN), i, 528. 
2’:3:4-Trimethoxy-3’- and -4’-methyl- 
2-benzoylbenzoic acids (SIMONSEN), 
i, 529. 
2:4:5-Trimethoxyphenacyldialuric acid 
(SzEKI), i, 166. 
Trimethoxyphenylalanines (ScuaaF and 
LaBOUCHERE), i, 515. 
3:5:7-Trimethoxy-2-phenylbenzopyryl- 
ium. See Trimethylyalangidin. 
8:3’:4’-Trimethoxy-2-phenylbenzopyryl- 
ium salts, 2’-hydroxy- (ROBINSON, 
CRABTREE, Das, Lawson, Lont, 
Roserts, and i, 807. 
Trimethoxyphenyl-Ay-butenyl ketone, 
and its semicarbazone (HELFERICH 
and KEINER), i, 1167. 
2:4:5-Trimethoxyphenyldialuric acid, 
(SzéxK1), i, 166. 
2:3:4-Trimethoxyphenyl-2-hydroxy- 
8-methoxystyryl ketone (RoBINSON, 
CRABTREE, Das, Lawson, Lunt, 
Roperts, and WILLIAMS), i, 307. 
2:4:5-Trimethoxyphenyltartronimide 
(SzEK1), i, 166. 
2:4:5-Trimethoxytriphenylmethane 
(Széx1), i, 166. 
1;2:5-Trimethy1-4-aldehydopyrrole- 
8-carboxylic acid, ethyl ester and 
phenylhydrazone (FISCHER and 
SMEYKAL), i, 201. 
Trimethylammonium  ¢etrachloroiodide 
(CHATTAWAY and GARTON), i, 271. 
hydroxide N-sulphonic anhydride 
(DéLEPINE and i, 622. 
Trimethylapigenidin ferrichloride 
(PraTT, Ropinson, and WILLIAMs), 
i, 306. 
Trimethylaurin, and ¢ribromo- (SPIERs), 
i, 386. 
methoxyphenyl-A?-cycl-hexane, and 
its bromo-derivative (SzEKI), i, 166. 
Trimethylearbonatogalactose carbonate 
(ALLPREss and Haworrn), i, 948. 
meetiys cellulose 4 (WELTZIEN), i, 
46 


2:26-Trimethylohroman (CLaIsEN), i, 


2:2:4- and 2:2:6-Trimethyleoumaranones 
and their derivatives (v. AUWERs and 
MEIssNER), i, 1220. 

2:4:5-Trimethyl 3-[w-cyano-w-carb- 
ethoxyvinyl]pyrrole (FiscHER and 
Weiss), i, 543. 

Vinyl)pyrrole (FIscHER and NENIT- 
ZESCU), i, 1233. 
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pyrrole (FiscHER and NENI?TzEscv), 
i, 1233. 
2:4:5-Trimethy]-3-(ww-dicyanovinyl)- 
pyrrole (FiscHER and NENITzEscv), 
i, 1233. 
2:3:4-Trimethyldecahydroquinoline, and 
its salts, and nitroso- (v. BRAUN, 
GMELIN, and PrTzo.p), i, 554. 
1:3:5- Trimethyldialuryldiazoacetic acid, 
methyl ester (BrLTz and Kremer), 
i, 568. 
emethene, 5’-bromo-, and its copper 
salt (FIscHER and ScuEyEnr), i, 81. 
NNS.-Trimethyl-\’ N’-diethylthiuron- 
ium iodide and picrate (LECHER and 
HeEvcK), i, 1052. 
2:4:4’-Trimethyldipyrrylmethene, 
and _ its salts 
(FIscHER and ScHEYER), i, 81. 


Trimethylene iodohydrin, methylene 
ether of (BocERT and Siocuwm), i, 
603. 


trisulphide, action of chlorine on 
(Giron), i, 1280. 
trisulphides (HinsBERG), i, 759. 
Trimethylene glycol n-butylidene ether 
and i, 710. 
determination of (FACHINI and 
Somazzi), ii, 789. 
Trimethylethylglycerol. See §3-Di- 
2:3:3-Trimethyl-1-ethylindoleninium 
perchlorate (Kén1i¢ and MULLER), i, 
420. 
amide (LECHER and GRAF), i, 1051. 
Trimethylgalangidin, salts of (PRATT 
and Rosinson), i, 306. 
Trimethylgalloylallylacetoacetic acid, 
ethyl ester (HELFERICH and KEINE), 
i, 1167. 
Trimethyl-d-glucosedibenzylmercaptal 
(Pacsv), i, 713. 
afy Trimethyl-Ac-heptenoic acid, 
B-hydroxy-, ethyl ester (v. Braun 
and GossgL), i, 483. 
£55-Trimethylhexan-e-one, and its de- 
rivatives (Locquin and Lrrrs), i, 941. 
1:5:5-Trimethylcyc/ohexan-3-one, 
2-hydroxy-, dioxime and nickel com- 
pound (WALLACH and WEISSENBORN), 
1, 865. 
oad-Trimethylhexoic acid, B-hydroxy-, 
and its salis aud derivatives (Coucov- 
L¥SCo), i, 261. 
2:4:7-Trimethylindole (v. Braux, 
Bayer, Buiessine, and LEMKE), i, 
547. 
Trimethylmannitan (InvINE and GIL- 
CHRIST), i, 258. 
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Trimethylmethylenedihydropyridine- 
3:5. dicarboxylic acid, ethy! ester, and 
its salts and derivatives (MumMM and 
Hinesr), i, 84. 

Trimethyl-y-methylmannoside (IRVINE 
and Burt), i, 944. 

acid, 


ethyl ester (v. Braun and GossEL), 


i, 484. 

a8¢-Trimethyl-A¢-octenoic acid, 8-hydr- 
oxy-, ethyl ester (v. Braun and 
GossEL), i, 484. 

Byn-Trimethyl-As-octenol (v. Braun 
and GosskL), i, 484. ° 

Byy-Trimethylpentan-5-one, and its de- 
rivatives (Locquin and LEERs),i, 941. 

Byy-Trimethyl-A«-pentenaldehyde, and 
its derivatives (WOUSENG), i, 823. 

755-Trimethyl-A8-pentenol, and its allo- 
phanate (WouSsENG), i, 823. 

ethy] carb- 
onate (HALLER and BAvER), i, 831. 

755-Trimethylpentinen-y-ol, and its de- 
rivatives (WOUSENG), i, 823. 

Trimethylphenanthrene, and its deriv- 
atives (RuzicKA and Batas), i, 1311. 

Trimethylphenylacetaldehydes (CHUIT 
and Botte), i, 736. 

1;2:3-(or 1:2:5-)Trimethyl-5-pyrazolone- 
4-carbithionic acid, methyl ester 
(BENARY and ScumipDrT), i, 558. 

2:4:6-Trimethylpyridine-3:5-dicarb- 
oxylic acid, ethyl ester methiodide 
periodides (Mumm, RopEr, and Lup- 
WIG), i, 769. 

2:4:5-Trimethylpyrrole-3(8)-acrylic 
acid (FIscHER and NENITZESCU), i, 
1233. 

2:3:4-Trimethylquinoline, salts of (v. 
Braun, GMELIN, and PETzoLD), i, 
554, 

2:4:7- and 2:4:8-Trimethylquinolines, 
synthesis of, and their salts (YAM- 
AGUCHI), i, 667. 

Trimethylsuccinic acid, ethyl ester (v. 
AUWERS and OrTENs), i, 514. 

2:3:4-Trimethyltetrahydroquinolines, 
and their derivatives (v. Braun, 
GMELIN, and Perzotn), i, 554. 

Trimethyltetroyl chloride. See yy-Di- 
methyl-Ae- pentinoy! chloride. 

Tri-2-methylthioltriphenylcarbinol 
(BRAND and STALLMANN), i, $52. 

Tri-2-methylthioltriphenylcarbinol, 
5:5’:5’-trichloro-, and its derivatives 
(BRAND and Grorer), i, 1064. 

Tri-4-methylthioltriphenylcarbinol, and 
its derivatives (BRAND and STALL- 
MANN), i, 852, 

Tri-2-methy]thioltriphenylmethane, and 
(BRAND and STALLMANN), 
i, 852 
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Trim from milk (PIETHE and 
i, 933. 

Tri-a-naphthylstibine, and its derivatives 
(CHALLENGER and PritcHArD), i, 676, 

a-Trioxymethylene, reaction between 
sulphuryl chloride and (Fucus and 
KATSCHER), i, 1164. 

Tricyclopentadiene (STAUDINGER and 
RHEINER), i, 274. 

Triphenylbismuthine, chloro-, iodo- and 
nitro-derivatives (WILKINSON and 
CHALLENGER), i, 675. 

Triphenylboron, compounds of, with 
ammonia and aromatic amines 
i, 777. 

ay5- Triphenylbutanetrione 
(KoHLER), i, 999. 

1:1:4-Triphenylcyc/obutan-2-one (Stav- 
DINGER and RHEINER), i, 295. 

aaB-Triphenyl-n-butyric acid 
DINGER and RHEINER), i, 295. 

aBB’-Triphenylisobutyric acid (ZIEGLER 
and SCHNELL), i, 851. 

3:4.6-Triphenyl-5:6-dihydropyridine, 2- 
bromo-6-hydroxy-, and its benzoyl 
derivative (KOHLER and ALLEN), i, 
855. 

2:3:3-Triphenyldimethylene-1:2-oxa- 
imine (INGOLD and i, 1117. 

aay-Triphenyl-88-dimethylpropane, 
a-chloro- (RAMART), i, 1062. 
(RaMART), i, 1062, 1189. 
aaB-Triphenylethyl methyl 
(ZUEGLER and ScHNELL), i, 851. 
1:2:6-Triphenyl-4-p-hydroxyphenyl 
pyridinium chlorides (DILTHEY, 
AmMoN, and EsrErt), i, 553. 
Triphenylmethane, preparation of (Nor- 
RIs), i, 381. 
space lattice of (BeckER, Mark, and 
WEISSENBERG), ii, 449. 
— fluorescence of (CARRELLI), 
ii, 7. 

Triphenylmethane, dibromo-p-nitro- 
tetrahydroxy-, 
p-nitro-p’p”-dihydroxy-, and 4:3':3”- 
trinitro-4’:4”-dihydroxy-, and their 
derivatives (Kine and Lowy), i, 646. 

Triphenylmetbane colouring matters, 
effect of sulphur on the colour of 
and Rerp), i, 1350. 

Triphenylmethanecarboxylamide, 
hydroxy-, dibenzoate (MEYER and 
GERLOFF), i, 510. 

Triphenylmethyl, and its compounds, 
action of alkali metals on (KRAUS 
and KAWAMURA), i, 276. 

benzyl ether (STADNIKOV), i, 389. 

chloride, action of, on free sulphydro- 
groups (BILMANN and Dvr), }, 


oxime 


(Stavu- 


ether 


f 
] 
Q 
1 
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Triphenylmethyl chloride, action of, on 
ethyl f-aminocrotonate (BENARY 
and Lortn), i, 1192. 

fluoride (BLICKE), i, 845. 
peroxide, and its hexanitro-derivative 
(BINAGHI), i, 341. 

N-Triphenylmethylacetylacetoneamine 
(BENARY and Lortu), i, 1192. 

§-Triphenylmethylaminocrotonic acid, 
derivatives of (BENARY and LoRTH#), 
i, 1192, 

N-Triphenylmethylbenzoacetodinitrile 
(Benary and Lorrn), i, 1192. 

N-Triphenylmethylbenzoylacetoneamine 
(BENARY and Lorts), i, 1192. 

aay- and yy5-Triphenyl-8-methylbutan- 
B-ols (RAMART), i, 1189. 

1:4:6-Triphenyl-2-methylenedihydropyr- 
idine, and its derivatives (SCHNEIDER), 
i, 1108. 

Triphenylmethylphosphinic acid, pre- 
paration of, and its barium and potass- 
ium salts (Boyp and Smirs#), i, 
1121, 

1:4:6-Triphenyl-2-methylpyridinium iod- 
ide (SCHNEIDER), i, 1107. 

Triphenylmethylthiolacetic acid (Br1L- 
MANN and Duk), i, 611. 

Triphenylmethylthiolsuccinic acid (B11L- 
MANN and Dus), i, 612. 

a-and 
acids (BIILMANN and Dus), i, 611. 

5-Triphenylmethyl-m-xylene (BATTEGAY 
and KAPPELER), i, 1178. 

5-Triphenylmethy1-2-m-xylidine, and its 
hydrochloride (BatrEGAY and Kap- 
PELER), i, 1178. 

3:4:5-Triphenylisooxazolidine (KOHLER 
and BARRETT), i, 1240. 

3:4:5-Triphenylcsooxazoline,and itsoxide, 
and 2-hydroxy-, and its derivatives 
(KOHLER and BARRETT), i, 1239. 

Triphenylphosphine, additive derivatives 
from (MASRIERA), i, 436. 

Triphenylphosphine-2:4-dichlorophenyl- 
imine (MASRIERA), i, 436. 

Triphenylphosphinephenylimine, 
ditive compounds of, with acetyl 
chloride, methyl iodide, and toluene- 
Canny chloride (MAsRIERA), i, 
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Triphenylphosphine-p-toluenesulphonyl- 
phenylammonium hydroxide, and its 
isomeride (MASRIERA), i, 234. 

eB8-Triphenylpropane (ZIEGLER and 
ScHNELL), i, 850. 

aa8-Triphenylpropionic acid, and its 
derivatives (RAMART), i, 171, 641. 

«88’-Triphenylisopropyl methyl ether 
(ZIEGLER and ScHNELL), i, 851. 

2:4:6-Triphenylpyrancel pheny lhydrazides 
(ScHNEIDER), i, 1109. 
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3:4:5-Triphenylpyrazoline, and its hydro- 
chloride (Ecrors), i, 853. 

1:3:4-Triphenyl-5-pyrazolone; (WISLI- 
CENUS, BUTTERFASS, KOKEN, EICHERT, 
and MarQuarDt), i, 397. 

3:4:6-Triphenylpyridine, 2-bromo-, and 
2-hydroxy- (KoHLER and ALLEN), i, 
855. 

2:4:6-Triphenylpyridinephenylimine 
(SCHNEIDER), i, 1109. 

idine, and its derivatives (DILTHEY, 
AMMON, and EBERT), i, 5538. 

Triphenylstibine hydroxyiodide (W1L- 
KINSON and CHALLENGER), i, 675. 

Triphosphonucleic acid (THANNHAUSER), 
i, 231. 

Tripyrrylmethanes (FIscHER and AmM- 
MANN), i, 78. 

Tri-m-tolylbismuthine dibromide 
(CHALLENGER and PRITCHARD), i, 
676. 

Tri-m-tolylstibine hydroxychloride 
(CHALLENGER and PRITCHARD), i, 
676. 

in meteorites (TscHIRVINSK!), 
ii, 773 

Tropacocaine, preparation of, from Java 
coca leaves (HARA and SAKAMOTO), i, 
870. 

Tropinonecarboxylic acid, ethyl and 
methyl esters, and their derivatives 
(WILLSTATTER, WOLFEs, and MADER), 
i, 70. 

Tropyldimethylearbinol (FRANKEL and 
GRUBER), i, 72. 

Trouton’s rule, connexion between van 
der Waals’ equation and (BRANDT), ii, 
232. 

Truxillamic acid 
BacHER), i, 401. 

Truxillanilic acids, and their esters 
(STOERMER and BACHER), i, 401. 

Truxillic acids, configurations of, and 
their esters (STOERMER and BAcHER), 
i, 400. ' 

Trypanosomes, resistance of, to drugs 
(VoEcTLIN, DyrEr, and MILLER), i, 
796. 

Trypanosomiasis, action of bismuth de- 
rivatives in (LEVADITI and NICOLAD), 
i, 691 ; (LEVADITI), i, 1016. 

arsamide, excretion of (YouNG and 
MUEHLBERGER), i, 1259. 
Trypsin, ionic nature of (NORTHROP), 
i, 478. 
adsorption of, by filter-paper (Hsi), 


(STOERMER and 


i, 472. 
action of colloids on (HAGIHARA), i, 
472. 
kinetics of digestion with (HAGIHARA), 
i, 472; (NorTHRop), i, 805. 
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in, importance of, in protein 
digestion (TERROINE and Przy- 
LECK]), i, 287. 
determination of, in gastric contents 
(LuUEDERS and BERGE), ii, 432. 

Tryptophan, determination of, in casein- 

ogen (ONSLOW), li, 358. 
determination of, in proteins (FirTH 
and DiscHe), ii, 576. 

Tubatoxin, and its isomerides and de- 
Trivatives (T'AKEI), i, 478. 

Tuberculosis, treatment of (RoBINOVITCH 
and STILEs), i, 1375. 

Tumours, melanotic, effect of oxydases 
from, on phenols and their derivatives 
(Mawas), i, 696. 

Tung oil, constituents of (EIBNER, 
Merz, and MunzeErtT), i, 609. 

Tungsten, and its alloys, preparation of 
(L. and H. H. KaHLENBERG), ii, 
766. 

K and JL absorption and emission 
spectra of (CroFuTT), ii, 581. 

visible and total radiation of (Lax 
and PIRANI), ii, 367. 

soft Réntgen rays from (Bazzoni and 
Cuv), ii, 215. 

emission of electrons from (DUSHMAN, 
RoweE, and K1pNER), ii, 809. 

emission of positive ions 
(JENKINS), ii, 443. 

emissive power and melting point of 
(WorTHING), ii, 289. 

electrolytic deposition of (NEUMANN 
and RicHTER), ii, 839. 

atomic heat of (WorTHING), ii, 865. 

worked and unworked, heats of com- 
bustion of (VAN LiEmpPT), ii, 19. 

monocrystalline (VAN ARKEL), ii, 558. 

deformation of crystals of, under 
tensilestrength (GENERAL ELECTRIC 
Co.), ii, 818. 

Tungsten compounds, tervalent (RosEn- 
HEIM and Lt), ii, 193. 

Tungsten chloride, quinquevalent, re- 
duction potential of (COLLENBERG 
and GuTHR), ii, 619. 

dichloride, derivatives of (LINDNER 
and K6HLER), ii, 864. 
chlorides, electrolytic preparation of 
(CoLLENBERG and GUTHE), ii, 688. 
— acid, precipitation of (VAN 
IEMPT), ii, 194. 
separation of molybdic acid and 
(KoppeEt), ii, 874. 
Chlorotungstic acid, complex salts of 
(CoLLENBERG and SANDVED), ii, 51. 

Tungstic acid. See under Tungsten. 

Turacin, constitution of (FISCHER and 
HILGER), i, 1130. 

Turakoo birds, urinoporphyrin from 
(FiscHER and HILcEr), i, 1130. 


INDEX OF 
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Turmeric oil, curcumone from (Rupz 
and WIEDERKEHR), i, 1066. 

constituents of (Dupont), 
i, 1088. 

autoxidation of, in air (WIENHAUS 
and ScHumm), i, 1086. 
tine oil from firs of Bucovina 
(CZERNY), i, 659. 
borneols from (MURAYAMA and Apr), 
i, 62; (Murayama, ABE, and 
YAMAGISHI), i, 973. 

Tyramine, production of, by intestinal 
bacteria (HANKE and KogssiER), i, 
806. 

Tyrosine, solubility of, in acid and 

alkali (HitcHcock), ii, 728. 
hydrogenation of (WASER 

I), i, 1068. 
determination of, by bromination 

(PLIMMER and PHILLIPS), ii, 576. 
determination of the content of, in 

proteins (Firrn), ii, 575. 

dl-Tyrosine, resolution of (ABDERHAL- 

DEN and SIcKEt), i, 173. 

Tyrosine, dibromo-. See Phenylpro- 
pionic acid, a-amino-8-3:5-dibromo- 
4-hydroxy-. 

dichloro-. See Phenylpropionic acid, 
a-amino-3:5-dichloro-4-hydroxy-. 

Z-Tyrosine, 3:5-diiodo-, action of enzyme 
on(ABDERHALDEN and STIX), 
i, 351. 

Tyrosinesulphomelanic acid, and _ its 
salts (ADLER), i, 1174. 

4, 


and 


(ADLER), i, 


Uv. 


Ultrafil technique of (WHA) 
apparatus for (BECHHOLD and GuT- 
LOHN), ii, 621. 
Ultramicroscopy of linear elements 
(SzEGVARI), ii, 834, 835. 
Mie effect in (SzEGvaR1), ii, 315. 
A*«x-Undecadi-inene, and its compound 
= silver nitrate (LEsPIEAU), i, 
Undecenoic acid, cellulose ester (GAULT 
and UrRBay), i, 1047. 
Undecoic acid, rhythmic crystallisation 
of (GARNER and RANDALL), ii, 289. 
of (LANGLAIS and Gosy), i, 
1153. 
Undecoic acids, and their ethyl esters 
(v. BRAUN and Katser), i, 4. 
2-Undecyl-5-chloromethyloxazoline 
hydrochloride (BERGMANN and SABE- 
TAY), i, 932. 
n-Undecylmalonic acid 
i, 262. 


(RosBInson), 
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Unsaturated compounds (PosNER and 
SCHREIBER), i, 963. 
action of nitroso-derivatives on (ALES- 
SANDRI), i, 968. 
action ef potassium permanganate on 
(NAMETKIN), i, 1062. 
aliphatic, action of halogens on (CER- 
DEIRAS), i, 1033. 
Uracil, action of on 
HIEULLE, and Bass), i, 428. 
reduction of (BROWN and JOHNSON), 
i, 319. 
colour tests for (BAUDISCH), i, 991. 
Uracil, nitro-, reduction of, in presence 
of colloidal platinum (BRown and 
JOHNSON), i, 567. 
Uracilearboxylic acid, methyl ester 
(Bittz and KREMER), i, 568. 
Uranium, atomic weight of (RUssELL), 
ii, 813. 
—" preparation of (JANDER), ii, 
76 


relation between radium and (Soppy 
and HitcHrns), ii, 446. 

Uranium salts, production of diuresis 
by (Heute), i, 796. 

normal solutions of, as standards 

(LupEwie and LorENsER), ii, 227. 
Uranium hydroxide, polymorphism of 
(ScHoEP), ii, 560. 

Uranyl compounds, supposed iso- 
morphism of, with metals of the 
magnesium group (CAROBBI), 
ii, 414. 

determination of (JANDER and 
REEH), ii, 65. 

Uranyl nitrate hexahydrate, crystal 
structure of (PAULING and DIcKIN- 
SON), ii, 619. 

Uranium organic compounds :— 
Uranyl salts of aliphatic acids, 
stability of Tallinn. i, 285. 
Uranium determination and separ- 
ation :— 
determination of, electrometrically 
(MULLER and FLaTH), ii, 66. 
determination of, by means of cup- 
ferron (HOLLADAY and CUNNING- 
HAM), ii, 125. 

separation of, from titanium, iron, 

and aluminium (Moser), ii, 65. 
and-JJ, a-raysfrom(GuDDEN), 

ii, 717. 

Uranyl compounds. See under Uranium. 
p-Urazine, and mono- and di-thio-, and 
derivatives of the latter (GuHA and 

Dr), i, 949. 

Urazole disulphide, thio- (ARNDT and 

Bie.icn), i, 28. 

Urea (carbamide), quantitative prepar- 
ation of, from human urine (Moor), 

ii, 210. 
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Urea, accumulation of, in mushrooms 
(Ivanov), i, 353. 
distribution of, in blood and cerebro- 
spinal fiuid (PoLoNovskr and 
AUGUSTE), i, 1126. 
in red blood cells (Asz6p1), i, 782. 
zymolysis of (FEARON), i, 351. 
excretion of, in pregnancy (STANDER, 
Duncan, and Mosks), i, 1259. 
new form of, from urine (Moor), i, 
1134. 
determination of, in blood (Hrnp- 
MARSH and PRIESTLEY), ii, 359; 
(PaGEL), ii, 575. 
micrometric apparatus for the deter- 
mination of, in blcod (MoLHANT), 
ii, 634. 
determination of, in urine (RE- 
VOLTELLA), i, 474. 
See also Carbamide. 
Urease (FEARON), i, 351. 
action of light on (PincussEN and 
Karo), i, 107. 
effect of various compounds on 
activity of (Rockwoop and Husa), 
i, 351. 
activity of, in alcohol (IvANov), i, 
1145. 
animal (STEPPUHN 
LusuBovzov), i, 790. 
dried, ” of (REVOLTELLA), 
i, 474 ; 
Urethane, action of o-acetoxybenzoic 
acid with (CoMANDUCCI), i, 44. 
Uric acid, solubility of (HARPUDER and 
ERBsEN ; HARPUDEB), i, 1132. 
crystallisation of, from urine (MAIL- 
LARD), i, 459. 
gels, dialysis of (Rona and MEyER), 
i, 200 


oxidation of (PratTz), i, 217; 
(Pravx), i, 430, 481; and 
SCHAUDER), i, 569. 

by iodine in alkaline solution 
(More), i, 333. 

in human amniotic fluid (WILLIAMS 
and BaRGEN), i, 1256. 

increase of, in blood during starvation 
(LENNOX), i, 1010. 

in blood serum and spinal fluid 
(Lesnf&, Hasarp, and LANGLE), i, 
78 


and UTKIN- 


3. 

metabolism. See Metabolism. 

excretion of, in urine (MEDERHOFF), 
i, 909. 

effect of guanylic and adenylic acids 
on excretion of (ROSENFELD), i, 
1135. 

effect of rare earth salts on excretion 
of (POMPEAN]), ii, 1135. 

salts, solubility of (BARKAN), ii, 
660. 
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Uric acid, determination of, colori- 
metrically (FoLIN and TRIMBLE), 
ii, 634. 

determination of, in blood-serum and 
urine (LEBERT and Lopo-ONELL), ii, 
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determination of, in blood-serum and 
tissue extracts (HARPUDER), ii, 
75 


determination of, in poultry excreta 
(Woopman), ii, 794. 

determination of, in urine (WEIN- 
TRAUT), i, 909. 

Uric acids, substituted, action of alkalis 

on (GATEWOOD), i, 218. 

Urine, photochemical reactions of (v. 
Sods), i, 1373. 

acidity of (BLATHERWICK and Lone), 
i, 121; (GuILLAUMIN), i, 590. 

relation of alkaline earth salts to 
acidity of (LEscaur and MoquEr), 
i, 795. 

acetaldehyde in and RoTHMAN- 
MANHEIM), i, 794. 

alkali in, in relation to acidity of 
gastric secretion (HUBBARD, Mun- 
FORD, and ALLEN), i, 1257. 

amines in (VAN Eck), i, 349. 

origin of ammonia in (Lors, ATCHLEY, 
and BENEDICT), i, 1257. 

in (WOHLGEMUTH and Koga), 
i, 795. 

creatine in, in tetany (PALLADIN and 
GRILICHEs), i, 898. 

formation of ethereal sulphates in 
(SHIPLE, MULDOON, and SHERWIN), 
i, 899. 

enzymatic fission of ethereal sulphates 
in (NoGucnl), i, 244. 

excretion of a8-glucose in (TALLER- 
MAN), i, 897. 

guanidines in, after parathyroid- 
ectomy (GREENWALD), i, 794. 

hydrogen-ion concentration of, during 
fasting (LE Norr and pr Fossey), 
i, 795. 

excretion of iminazoles in (KoESSLER 
and HANKE), i, 795. 

excretion of organic acids in 
(McLAUGHLIN and BiunT), i, 458. 

phosphates in blood and (WiGGLEs- 
WORTH and WoopRow), i, 544. 

pigments of (FiscHER and ZERWECR), 
1, 1136 

proteic acids of (EDLBACHER), i, 122. 

effect of dextrose on reducing sub- 
stances in (WANG and FELSHER), i, 
1373. 

new form of urea from (Moor), i, 
1134. 

crystallisation of uric acid from 
(MAILLARD), i, 459. 
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Urine, excretion of uric acid in (MrprEr- 
HOFF), i, 909. 
in pernicious anemia (REINWEIN and 
THIELMANN), i, 1010. 
changes in the nitrogen distribution 
of, of the alligator (Hoprrr), i, 582. 
of children, creatinine in (LORENzIN1), 
i, 1135. 
diabetic, detection and determination 
of B-hydroxybutyric acid and dex- 
trose in (MOLHANT), ii, 632. 
of young dogs, distribution of nitrogen 
in (SERIO), i, 243. 
horse’s, reaction of (PADAR), i, 1257. 
human, influence of food on acidity of 
(Lz Norr and Fossey), i, 
1135. 
calcium content in (StEWART and 
HALDANE), i, 1364. 
detection of crystalline globulin in 
(EVERETT, BAYNE-JONES, and 
Witson), ii, 431. 
Urine, analytical methods rela i 
analysis of (WEINTRAUT), i, 1373. 
formol titration of (v. Bemutu and 
GoEBEL), i, 794. 

detection of bile pigments in (Kar- 
SINOV), ii, 795. 

detection of bismuth in (FaBricuz 
and BrEsSIER), ii, 629. 

detection and determination of oxalic 
acid in (DADLEZ and JANKowskK4), 
ii, 573. 

determination of acetone and B-hydr- 
acid in (ENGFELDT), ii, 
428 ; (LUBLIN), ii, 634. 

determination of adrenaline in, colori- 
metrically (FRIEND), ii, 75. 

determination of bile acids in (Scu- 
MIDT and MERRILL), ii, 359. 

determination of bile pigments in 
(SABATINI), ii, 795. 

determination of bilirubin in 
(Hoxrscn), ii, 76. 

determination of colloids in (GoLD- 
WASSER), ii, 431. 

determination of hippuric acid in 
(Snaprer and LaqueEn), ii, 430. 

determination of lead in (THRESH), ii, 
349; (FAIRHALL), ii, 873. : 

determination of mentholglycuronic 
acid in (Quick), ii, 876. 

determination of phenols in, colori- 
(GorrFon and NEpvEvx), 
ii, 706. 

determination of sugars in (PUCHER), 
(Lang and Eynon), ii, 
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determination of urea in (REVOI- 
TELLA), i, 474. 

determination of uric acid in (WFrIN- 
TRAUT), i, 909. 
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Urine, analytica) methods relating to: — 
determivation of uric acid aud purines 
in (LEBERT aud Loso-ONELL), i, 75. 
determination of urobilin in (DEs- 
comps, GoIFFON, and Brovussg), ii, 
795. 
use of permutite in separation and 
determivation of ammonia in 
(Kous), ii, 699. 

Urinoporphyrin, conversion of, into 
cotoporphyrin (Fiscoer and ZER- 
WECK), i, 1129. 

Urinoporphyrinogen heptamethy] ester 
(FiscHEkx and ZExwEckR), i, 1129. 

Urobilin, formation and excretion of 

i, 1873. 
detection of, in bile (ADLER), ii, 280. 
detection of, in the duodenal fluid 
(GriMBERT and Purrot), ii, 508. 
determination of, in urine and feces 
(Descomrs, GoIFFON, and BRoussE), 
ii, 795. 

Urobilinogen, conversion of, into uro- 
bilin (Brro), i, 1136. 

Urochrome (FiscHER and ZERWECK), i, 
1136. 

Urson, and its methyl] ester, and their 
acety] derivatives (VAN DER Haar), 
i, 643. 

Uterus, action of veratrine on the 
(BackMAN), i, 1140. 
Utricularia vulgaris, 
(Apowa), i, 1147. 


enzymes of 


Vv. 


Vacua, high, measurement of pressure in 
(STINTzING), ii, 216. 

Vacuum tubes, modification of (MAULEY), 
ii, 647. 

Valency (ScHGNBERG, ABELSDORFF, 
KIRCHRATH, MALcHow, and 
RosENBACH), i, 520; (Lowry and 
FrEncg), i, 1212; (Brices), ii, 384. 

electron theory of (FLURSCHEIM), ii, 
227 ; (WoRLEY), ii, 298 ; (Lowry), 
ii, 447, 650. 

and luminous radiation (DucLAvx), 
ii, 148. 

polarity of (NoyEs), ii, 720. 

with reference to energy (GRIMM and 
HERZFELD), ii, 102. 

requirements of, of organic radicals 
(v. AUWERS), i, 1055. 

of alkyl radicals (v. AUWERS and 
WEGENER), i, 534. 

secondary (CLARK), ii, 227; (CLARK 
and DUANE), ii, 855. 

subsidiary (Ley, ScHWARTE, and 

Miwnnicn), ii, 228. 
localisation and specific action of 
(PFEIFFER), ii, 719. 
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Valency-affinity of metaliic ions in fused 
salts (VAN |.AAR), ii, 517. 

tsoValeraldehyde, action of zinc on a 
mixture of ethyl a-bromoisobutyrate 
and (CoucouLEsco), i, 261. 

Valeric acid, preparation of (Koizumi 

and IvHINOSB), i, 259. 
identity of phocenic acid and (ANDRE), 
i, 607, 1032. 

isoValeric acid, and a-bromo-,diethylene- 
diamine salts (GOLDSCHMIDT and 
Neuss), i, 827. 

n-Valeryl bromide, a-bromo- (v. AUWERS 
and WEGENER), i, 536. 

n-Valerylacetic acid, ethyl ester, and 
its derivatives (BLAISE and Cor- 
MILLOT), i, 760. : 

n-Valerylacetone, and its copper salt 
(MorGAN and Hotmgs), i, 496. 

n- and %so-Valerylallylacetoacetic acids, 
ethyl esters (HELFERICH and KEINER), 
i, 1167. 

isoValerylbenzylacetoacetic acid, ethyl 
ester (HELFERICH and KEINER), i, 
1167. 

8-2-Valeryl-p-cresol, a-bromo- (v. Av- 
WERS and WEGENER), i, 536. 


isoValerylethylcarbamide, a-bromo- 
(ANDREASCH), i, 1290. 
m-Valerylidenecamphor (RUPE and 


CouRVOISIER), i, 192. 
1-isoValerylindazole, and its derivatives 
(v. AUWERsS), i, 1348. 
2-isoValerylindazoles (v. AUWERS and 
ALLARDT), i, 878. 
Valine, presence of, in zein (DAKIN), 
i, 1152. 
Valylvaline (ABDERHALDEN and Komm), 
Vanadium, structure of (CoLLINs), ii, 
229. 
spectrum of (CATALAN), ii, 361; La- 
PORTE), ii, 435. 
absorption spectrum of (GIESELER and 
GROTRIAN), ii, 713. 
are spectrum of (MEGGERs), ii, 365. 
multiplet spectral lines of (LAPORTE), 
ii, 135. 
in petroleum (PorTER), ii, 767. 
Vanadium compounds, tervalent (MEYER 
and Backa), ii, 558. 
Vanadium pentoxide sols, properties of 
(DuMANSE}), ii, 195. 
dielectric constant of (FURTH and 
Buta), ii, 729. 
specific inductive capacity of 
(ERRERA), ii, 810. 
ageing of (GESSNER), ii, 741. 
oxides as catalysts, equilibria of 
(Weiss, Downs, and Burns), ii, 
30. 


silicide (MEYER and Backa), ii, 559. 
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Vanadium :— 

Vanadic acid, determination of 
(RosENHEIM and YANG), ii, 54. 
Vanadio-iodates and -periodates 
(RosENHEIM and Yanc), ii, 54. 
Vansdiophosphates (RosENBEIM and 

ii, 54. 

Vanadous chloride, formation of free 
radicals by reduction with (CONANT 
and SLOAN), i, 304. 

Hexamminevanadium salts (MEYER 
and BacKA), ii, 558. 

Vanadium organic compounds :— 
thiovyanates, complex (SCAGLIARINI 

and TARTARIN!), i, 312. 

Vanadium determination :— 
determination of( HOTHERSALL),ii,629. 
determination of, electrometrically 

and Fats), ii, 66. 
determination of, volumetrically, in 
steel (ETHFRIDGE), ii, 67. 

Vanilla, constituents of the green fruit 
of, and its odour (GoriIs), i, 1019. 

Vanillic acid, dithio-, and its salts and 
disulphide (BRUNI and LEv1), i, 964. 

Vanillin (4-hydroxy-3-methoxybenzalde- 

hyde), formation of, by electrolytic 
oxidation of zsoeugenol (LOWRY 
and Moorg), i, 182. 

preparation of, by oxidation of <so- 
eugenol with ozone (BRINER, PATRY, 
and DE LusERNA), i, 290. 

p-nitrophenylmethylhydrazones 
(Civsa and RasrE tt), i, 578. 

Vanillin, 5-iodo-, compounds of, with 
amines (HANN), i, 404, 

Vapours, absorption spectra and mole- 
cular structure of (HENRI), ii, 4. 

Vapour pressure, distillation method of 

measuring (HUDLESTON), ii, 725. 
and ionisation constant of electrolytes 
(JABLUZYNSKI), ii, 525. 

at low temperatures (BRANDT), ii, 232. 

curves, theory of (LORENZ), ii, 654. 

of alkaline earth metals (RuFF and 
HarrMAny), ii, 481. 

and vapour composition of binary 
mixtures of volatile liquids (LEWIs 
and MurPHEE), ii, 145. 

of hydrated double sul;hates (CAVEN 
and Frerceuson), ii, 553. 

of soils, measurement of, by the 
freezing-poivt depression of benzene 
(CRowTHER and Puri), ii, 725. 

Velocity of benzylation of amines (PEA- 
cock), i, 1297. 

Velocity of reaction (CHRISTIANSEN and 

KRAMERS), ii, 28. 

theory of (BJERRUM), ii, 240. 

equation for constant of (PRINs), ii, 99. 

in relation to the rate of stirring 
(KuErn), ii, 745. 
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Velocity of reaction, influence of colloids 
on (FINDLAY and THoMASs), ii, 539. 
in _homo-heterogeneous _systems 
(H¢@sENDAHL), ii, 601. 
Velocity of sound. See Sound. 
Veratrine, action of, on the intestines 
and uterus (BACKMAN), i, 1140. 
Veratrone, diamino-, and its diacetyl 
derivative, and dinitro- (Lawson, 
PERKIN, and RosBrnson), i, 563. 
Veratroylpyruvic acid, 6-nitro- (Law- 
SON, PERKIN, and Rostnson), i, 565. 
1-Veratryl-6:7-methylenedioxydihydro- 
zsoquinoline. and its salts 
PERKIN, and RANKIN), i, 1099. 
1-Veratryl-6:7-methylenedioxytetra- 
hydrozsuquinoline, and _ its salts 
(HawortH, PERKIN, and Ranky), 
i, 1099. é 
d-Verbanone, formation and derivatives 
of (WIENHAUS and ScHuMmM), i, 1086. 
Verbanylamine, and its salts (WIEn- 
HAUS and ScHuUMM), i, 1087. 
Verbanylxanthic acid, methyl ester 
(W1IENHAUS and ScHUMM), i, 1087. 
d-Verbenone, formation aid derivatives 
of (WIENHAUS and Scuumm), i, 1086. 
Vernine, in the leaves and berries of the 
coffee tree (CARMARGO), i, 598. 
Veronal, colour reactions of (PaRRi), 
li, 634. 
Veronica, 
i, 1273. 
Vesuvius, manganolangbeinite in the 
lava of (ZAMBONINI and CaARosBI), 
li, 867. 
sodium sulphate in the stalactites of 
(CARosBI and ii, 676. 
Vibration frequency of elements (Wac- 
STAFF), ii, 137. 
Vinylacetonitrile, reactions of (Bruy- 
LANTS), i, 1053. 
9-Vinylearbazole (CLEMO and PERKIN), 
i, 1344. 
a-Vinylcrotonaldehyde 
NEvwWIRTR), i. 12. 
a- and 8-Vinyldiacetonalkamines, and 
their salts (KiNG), i, 312. 
9-Vinyltetrahydrocarbazole (CLEMO and 
PERKIN), i, 1344. 
Visciresinol (EINLEGER, FiscnER, avd 
ZELLNER), i, 817. 
Viscose, viscosity of solutions of (Ras- 
sow and WapeEw!I7z), i, 374. 
Viscosimeter, capillary, use of, for 
colloidal solutions (OsTWALD), ii, 660. 
Viscosity, kinetic theory of (CHAPMAN 
and HAINsSworTs), ii, £23. 
effect of, on fluorescence (PERRIN), i, 
514. 
relation between free space and, of 
liquids (HERz), ii, 590. 


glucosides in (BRAECKE), 


(ZEIsEL and 
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Viscosity of lyophilic colloids (Hxss), 
ii, 236 ; (ScHuoRL), ii, 310. 
of liyuids (BARTON and BROWNING), 
ii, 233. 
relation between temperature and 
(CREIGHTON), ii, 233. 
of salts of higher fatty acils in organic 
solvents (PRASAD), ii, 726. 

Viscum album (mistletoe), constituents 
of (EINLEGER, FiscHER, and ZELL- 
Nek), i, 817 

Vitamin, specific, 
(Surg), i, 455. 

Vitamins, classification of (TONNIs), i, 

900. 
as growth catalysts (v. EULER), i, 
588 


for reproduction 


relation of manganese to 
i, 900. 
in barley and malt (HARDEN and 
Zitva), i, 1888; (SourHeaTe), i, 
1389. 
in cod-liver oil and malt extract 
(STAMMERS), i, 588. 
antiueuritic (GAGLIO), i, 454. 
antiscorbutie, and their reducing 
properties and dialysis (ZILVA; 
CoNNELL and ZiLvA), i, 901. 
colour reaction for (Kay and ZILVA), 
i, 346. 
fat-soluble (BRTHKE, STEENBOOCK, and 
Netson), i, 454; (STEENBOCK 
and Buack), i, 1272. 
relation of, to rickets and growth in 
pigs (Zitva, GoLpiInc, Drum- 
MOND, and KoRENCHEVSKY), i, 
1375. 
yeast growth-promoting (Das), i, 
1150. 


Vitamin-A (SHERMAN and KRAMER), i, 
788 


of cod-liver oil (PouLsson ; ZILVA), 
i, 1388. 

content of, in cod-liver oil (ZILVA, 
DRUMMOND, and GRAHAM), i, 
587. 

in commercial lecithin (EICHHOLTZ), 
i, 454, 

content of, in South African oils 
(DELF), i, 587. 

effect of copper on the destruction 
of, in milk (HEss and WEINSTOCK), 
i, 1017. 

Vitamin-A and -B, feeding experiments 
with (STAMMEks), i, 588. 
Vitamin-B (MARCHLEWsKI and WIEVz- 

CHOWSKI), i, 588. 

concentration of (LEVENE and VAN 
DER HoEvsn), i, 1272. 

action of heat on (SHERMAN and 
Grose), i, 346. 

ageing of (FinpLAy), i, 346. 
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Vitamin-B in foods (SHERMAN and 
i, 345; (SHERMAN 
and Spogn), i, 346. 

in orange juice (STAMMERs), i, 588. 

function of, in protein metabolism 
(HARTWELL), i, 1372. 

crystalline picrate with the properties 
of (SEIDELL), i, 901. 

characteristic reaction 
NOFF), i, 588. 

separation of, by meaus of its picrate 
(BERTRAND and SEIDELL), i, 234. 

Vitamin-C in the liver (LEPKOvsKy and 

NELSON), i, 686. 
detection of (BEzssoNoFF), i, 789. 
detection of, in sauerkraut with 
Bezssonoff’s reaction (WEDGWOOD 
and Forp), i, 685 ; (BEzssoNOFF), 
i, 686. 
Volume, changes of, on formation of 
compounds (EPHRAIM), ii, 315, 
464. 
on mixing liquids (PERRAKIs), ii, 
453. 
in liquid and gaseous states (LORENZ 
and Herz), ii, 300. 
molecular, comparison of (LORENZ 
and HERZ), ii, 823. 
of various substances (LORENZ 
and Herz), ii, 520. 
and dielectric constants (LORENZ 
and Herz), ii, 520. 
of crystalline compounds (B1LTz and 
Birk), ii, 489. 


for (BEzsso- 


Walden inversion (LEVENE and Mr- 
KESKA), i, 940. 

Waluut, effect of hydrogen-ion concentra- 
tion on growth of roots of (REED and 
HaAs), i, 922. 

Walnuts, English, proteinand vitamin-4 
in (Mignon), i, 596. 

Washing apparatus, continuous (BuN- 
GENBURG DE JONG), ii, 27. 

Water, molecular’ constitution of 

(AuGER), ii, 146; (BiLow), ii, 297. 
thermal emission and evaporation from 
(ALLEN), ii, 385. 
dielectric constant of (CARMAN), ii, 
809. 
freezing of, in capillary systems 
(FIsHER), ii, 391. 
behaviour of oil and oleic acid on 
(CARRIERE), ii, 461. 
equilibria of, as a one-component 
system (BRANDT), ii, 240. 
vapour, heat of evaporation and ten- 
sion of (BRANDT), ii, 529. 
addition of, to air (OBERMILLER), 
ii, 454. 
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(o-Xylene, Me: Me =1:2; m-xylene, Me: Me=1:3; p-xylene, Me: Me = 1:4.) 


Water, regulator for distillation of 
(J ENDRASSIK), ii, 246. 

role of, in reactions of solids (BAL- 
AREFF), ii, 483, 858. 

NATURAL WATER :— 

Mine water, germanium in (MULLER), 
ii, 561. 

Potable or drinking water, determin- 

ation of lead in (THRESH), ii, 349. 

determination of small quantities of 
lead and copper in, colorimetric- 
ally (Pyrixk1), ii, 702. 

Rain water, substances dissolved in 
(Frizs and Knicur), ii, 751. 

Sea water, analysis of, use of sodium 
chloride as standard in (MEéNAGER), 
ii, 869. 

Spring and mineral waters, calculation 
of the dissociation of dissolved 
in (PoRLEzZZA), ii, 469, 
603. 

detection of thorium emanation in 
(LEPAPE), ii, 295. 

Tap water, hard, determination of 
carbonic acid in (CRowrHER and 
MaRTIN), ii, 782. 

Water analysis :— 
determination of hardness of (TARUGI 

and GASPERINI), ii, 272; (FEIGL 
and PAVELKA), ii, 784. 
determination of dissolved atmospheric 
air in (BECKER and ABBOTT), ii, 200. 
determination of, in bleaching powder 
(Ocu1), ii, 122. 

Waterworks effluents, determination of 
solutions of aluminium in (HATFIELD), 
ii, 350. 

Wax, bees, acids in (GAscARD and 

Damoy), i, 8. 
alcohols and hydrocarbons from 
(GascarD and Damoy), i, 133. 
decomposition of (MAILHE), i, 1033. 

Waxes, microanalysis of (FARGHER and 
HIGGINBOTHAM), ii, 353. 

Weights, molecular, variation of, with 

temperature (JOUNIAUX), ii, 612. 

of amino-acids in aqueous salt solu- 
tions (PFEIFFER and ANGERN), 
ii, 591. 

Whale oil, composition of (MILLIGAN, 
KnutH, and RICHARDSON), i, 260. 

Wheat, growth and nutrition of (SEWELL; 

LUNDEGARDB), i, 1893. 

acidity changes and stem rust in 
(Hurp), i, 1021. 

effect of germination on the aleurone 
layer of (BENNION), i, 1153. 

lipochromes of etiolated seedlings of 
(CowaRrD), i, 1389. 

phytosterols of endosperm of (ANDER- 
son and NABENHATER), i, 1153. 


Wheat, resistance of, to winter con- 
ditions (NEwrTon), i, 699. 
Wheat bran, proteins of (JonEs and 
GERSDORFF), i, 342. 
Wiedemann-Franz law (EUCKEN and 
NEUMANN), ii, 648. 
Willemite, luminescence of (Tanaka), 
ii, 553. 
Women, creatinine excretion if 
(McLavGHLIN and i, 459. 
Wood, decay of (FiscuEr), i, 715. 
action of chlorine and its dioxide on 
(HEUSER and MERLAv), ii, 128. 
fusion of, with potash (HEUsER and 
HERRMANN), i, 376. 
action of sulphurous acid on (Cross 
and ENGELSTAD ; DorfE and HAL), 
i, 1048, 
“— sap, enzymes in (VOTCHAL), i, 
Wood spirit oil, constituents of (Prine- 
SHEIM and GorGAs), i, 1158. 
Wool, fixation of dyes by (Ruccui and 
FIscHLI), ii, 464. 
adsorption of night-blue by (Sprzaxk- 
MAN), ii, 664, 
hydrolysis of (GRrassow), i, 
1 ie 
Wort, influence of chemicals on the rate 
of reproduction of yeast in (CLARk), 
i, 592. 


x 


Xanthic acid, cellulose ester, viscosity 
of solutions of (Rassow and WADE- 
wITz), i, 375. 

Xanthine oxydase (Dixon and TuuvrR- 
Low), i, 1380, 1381. 

Xanthydrol, action of, on semicarbazides 
and benzoylhydrazine (Doucet), i, 67. 

Xanthyl, formation of (Conant and 
SLOAN), i, 305. 

Xenon, spark spectrum of (L. and E. 

and Disarpin), ii, 286. 
excitation of the spectrum of 
(D&JARDIN), ii, 284. 
scattering of light by (CABANNEs and 
LEPAPE), ii, 644. 

Xylan, fusion of, 
hydroxide (HEusER and 
497. 

Xylene, ¢rinitro-, specific heat and 
thermal diffusibility of (PRENTISS), 
i, 844. 

o-Xylene, 4-chloro-3:5-dihydroxy-, and 
its dibenzoate (HINKEL), i, 1204. 

Xylenes, surface tension of (RICHARDS, 
SpPevers, and CArvER), ii, 661. 

acid (KovusER), 
i, 955. 


with 
OTH), 1, 


me 
( 
Xy 
a 
m- 
m- 
Xj 
m- 
M- 
m- 
Xx 
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(o-Xylene, Me: Me = 1:2; m-aylene, Me: Me = 1:3 ; p-xylene, Me: Me = 1:4.) 


m-Xylene-4:6-dicarboxylic acid, 
2-amino-, and 2-nitro-, and their 
dimethyl esters (DE DIEsBACH anl 
CHARDONNENS), i, 1082. 

Xylene-2:5-disulphonic acids, deriv- 
atives of (HOLLEMAN and CHOUFOER), 
i, 1071. 

m-Xylenedisulphonyl chlorides, consti- 
tution of (PoLLAK and LusTIG), i, 30. 

m-Kyleneselenonic acid, and its salts 
and dihydrate (ANscHUTz aud TEUv- 
TENBERG), i, 889. 

m-Xylenesulphonic anhydride (MEYER, 
ScuMIDT, and Grim), i, 28. 

Xylenols, chloro- (HINKEL), i, 1204. 

m-Xylenyl di-o- and -p-anisyl ethers 
(RetnDEL and ScHuBERTH), i, 542. 

o-4-Xylidine, 6-chloro- (HINKEL), i, 
1204. 

m-4-Kylylazide, action of dilute 
sulphuric acid on (BAMBERGER and 
Brun), i, 227. 

m-Xylyl-)-cumylsulphone 
ScuMipT, and Grim), i, 29 

m-Xylylmesitylsulphone (Meyer, 
Scumipt, and Grim), i, 29. 

m-%ylyl-a- and -8-naphthylsulphones 
(MryvER, ScHMIDT, and Grim), i, 29. 

m- and g-Xylyltetrahydronaphthyl- 
sulphones (MEYER, ScHMIpT, and 
Grim), i, 29. 

Xylyl-thiocarbamides and -thiocarb- 
imides (Dyson and GEorGE), i, 1057. 


(MEYER, 


Y. 


Yeast (FuLMER and NELSon), i, 695. 

growth of, on a synthetic medium 
(FuLMER, NELSON, and WHITE), i, 
126. 

allelocatalysisin growth of (PESKETH), 
i, 1383. 

influence of chemicals on the rate of 
reproduction of, in wort (CLARK), 
i, 592. 

adenine hexoside from (LEVENE), i, 
802. 

carbohydrate and fat metabolism in 
(MacLEAN and HorFFErt), i, 352. 

stability of catalase of (NAKAMURA), 
i, 1264. 

co-zymase of (v. EvLER and Myr- 
BACK), i, 248, 693, 918, 1141, 1265. 

fermentation of galactose by (ABDER- 
HALDEN), i, 1265. 

preparation of an anti-diabetic hormone 
from (HuTcHINsSON, SMITH, and 
WINTER), i, 344, 345. 

invertase from, effect of sugars and 
glucosides on efficiency of (KuHN), 
i, 693. 


Yeast, formation of 7-malic acid in 
fermentation by (Dak1n), i, 1142. 
specificity of maltase of (WILLSTAT- 
TER, KuHN, and SoporKa), i, 919. 
influence of oxygen on assimilation by 
(LunpDIN), i, 247, 248. 
porphyrins in (FiscHEeR and Scune.- 
LER), i, 894; (FiscHER and Hi1- 
GER), i, 1130, 1181. 
proteins of, and their use as antigers 
(Livers and OTTENSOOSER), i, 1150. 
formation of pyruvic acid and ethyl 
alcohol from calcium lactate by 
(KaysEpr), i, 917. 
fermentation of sugars by (FERNBACH 
and SCHILLER), i, 917. 
action of nitrous acid on antineuritic 
substance in (PETERs), i, 1388. 
brewer's, effect of nitrogenous 
nutrition on activity of (Bay), i, 
802. 
dried (SopoTKA), i, 802. 
thermal treatment 
HALDEN), i, 789. 
toluenated (AsHESHOV and i, 
125. 
wine (KAYSER and DELAVAL), i, 1154. 
Yeast-nucleic acid (STEUDEL anid 
IzumI), i, 104. 
preparation of (BAUMANN), i, 1155. 
Yohimbehe bark, alkaloids of. See 
under Alkaloids. 
Yttrium, atomic weight of (H6nic- 
SCHMID and MruwsgeEn), ii, 860. 
separation of, from gadolinite (RoLLA, 
CurTTica, and FERNANDES), ii, 861. 
Yttrofluorite, from Hundholm, rare 
earths in (Voer), ii, 494. 


of (ABDER- 


Zein, composition and properties of 
(Coun, Berccren, and HEnpry), 
ii, 832. 
valine in (DAKIN), i, 1152. 
Zinc, molecular weight of, at different 
temperatures (JOUNIANA), ii, 612. 
preparation of (FEDOTEEV and STEN- 
DER), ii, 45. 
pure, preparation of (DRESCHER), ii, 


electrolytic deposition of 
and WENMAEKERS), ii, 681. 

precipitation of, electrolytically, from 
alkaline solution (BREISCH), ii, 568. 

are spectrum of (PROCOPIU), ii, 637. 

are and spark spectra of (HUTCHIN- 
son), ii, 365. 

spark spectrum of (L. and E. Biocn), 
ii, 4. 


nd 
nd 
inf 
on 
nd 
SS | 
‘ 
G- 
id 
i, 
te 
28 
Z. 
d 
yf 
| 


ii. 1802 


Zinc, pole-effects in 

(Harris), ii, 799. 

specific heat of, at high temperatures 
(EASTMAN, WILLIAMS, and YouNGe), 
li, 681, 

extension of crystals of (ANDRADE), ii, 

action of, on benzoyl and phthalyl 
chlorides, in presence of ether 
(KauFMANN and Fucus), i, 961. 

action of, on mixtures of ethyl a- 
bromoisobutyrate and aldehydes or 
ketones (CoucouLEsco), i, 261. 

importance of, in nutrition (BERT- 
RAND and BENzoN), i, 686. 

physiological effects of iron and 
(BERTRAND and NAKAMURA), i, 
1151. 

in normal and carcinomatous tissues 
(TAVERNE), i, 123. 

Zinc alloys, with aluminium and 

cadmium (BupGEN), ii, 684. 
with aluminium, magnesium and 
silicon (SANDER and MEISSNER), ii, 
2638. 
with antimony, electrolysis of (KRE- 
OrtNER, and Markt), ii, 
23. 
with cadmium and with tin, activity 
of zinc in (TAYLOR), ii, 89. 
with copper, structure of (WESTGREN 
and PHRAGMEN), ii, 146. 
X-ray analysis of (OWEN and PREs- 
TON), ii, 110. 
heats of formation of (BrLv1z), ii, 
491. 
with copper and tin (TAMMANN and 
HANSEN), ii, 683. 
with magnesium, determination of 
magnesium in (FETKENHEUER and 
Konarsky), ii, 702. 
with mercury, hardness of (TAMMANN 
and Mansouri), ii, 340. 
use of (SomEya), ii, 787. 

Zinc salts, action of hydrogen peroxide 
on precipitation of, with sodium 
metasilicate (ERDENBRECHER), ii, 
181. 

importance of, in diet (BERTRAND and 
i, 789. 

Zinc bromide and iodide, crystalline 
compounds of acetone with (Con- 
COULESCO), ii, 411. 

chloride, catalytic action of (NorRIs), 
i, 381 
compound of aniline and, and its 
antiseptic action (Howarp and 
STIMPERT), i, 249. 
halides, electrical conductivity of 
(ScHMIDT and WALTER), ii, 14. 
compounds of ammonia with (BiLTz 
and MESSERKNECHT), ii, 45. 


spectrum of 
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Zinc eee. ageing of (FRICKE and 
EVER), ii, 616. 
ageing of (FrickE and AHRNDTs), 
ii, 681. 
oxide, influence of, on the action of 
light on silver salts (BAuR and 
PERRET), ii, 857. 
reduction of, by carbon (D’ Hoocur), 
ii, 611. 
reduction of, by carbon monoxide 
(MAEDA), ii, 25. 
Zincates, ageing of (FRIckE and 
AHRNDTs), ii, 681. 
Zinc ammonium phosphate, analysis of 
(SPRINGER), li, 627. 
pyrophosphate, formation of a glassy 
mass on heating (BALAREFF), ii, 593, 
selenide, crystal structure and density 
of (DAVEY), ii, 860. 
sulphate, anhydrous, catalytic de- 
hydrating and dehydrogenating 
action of (Brus), i, 2. 
sulphide, phosphorescence of (GuNtTz), 
ii, 643. 
phosphorescent, 
(Logs), ii, 484. 
precipitation of, from sulphate 
solutions (HacKL), ii, 500. 
sulphides, luminescent (TANAKA), ii, 
553. 
Zinc organic compounds (Jop and 
REICH), i, 24. 
Zinc detection, determination, and separ- 
ation :— 
detection of, microchemically (Ko.t- 
HOFF and HAMER), ii, 785. 
determination of, electrometrically, 
with ferrocyanide (KoLTHoFF and 
VERZYL), ii, 203, 501. 
determination of, micro-electrolytically 
(NEUMANN-SPALLART), ii, 783. 
determination of, volumetrically, with 
molybdenum as indicator (FERN- 
ANDES), ii, 785. 
separation of, from copper, nickel, and 
cobalt (BERTRAND and MoKRAG- 
NATZ), ii, 62. = 
separation of, from iron and aluminium 
(ARDAGH and BonGarD), 1i, 349. 
Zircon, Vesuvian, content of hafnium 
in (PruTTI), ii, 868. 
Zirconium, atomic weight of (VENABLE 
and BELL), ii, 690. ‘ 
mass spectrum of (Aston), ii, 649. 
colour reaction of (DE Bork), ii, 705. 


darkening of 


Zirconium 
(HEVEsy), ii, 267. 
Zirconium tetrachloride, interaction of 
B-diketones and (Morcan and 
Bowen), i, 1079. 
ammonium fluoride, structure of 
(Hasset and Mark), ii, 817. 


compounds, hafnium in 
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Zirconium oxide gels, adsorption by 
(WeDEKIND and WILKE), ii, 238, 
594, 734. 

dioxide, formation of plastic masses 
with (RuFF and Moczata), ii, 492. 
reduction of (RurFF and Brinr- 
ZINGER), ii, 53. 
Zirconium organic compounds :— 
Zirconium trisacetylacetone, trisbenz- 
oylacetone, and trisdibenzoylmeth- 
ane chlorides and their double salts 
(MorGAN and Bowen), i, 1079. 
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Zirconium detection :— 
detection of, microchemically 
(STEIDLER), ii, 788. 
detection of, in presence of titanium 
and Savora), ii, 788. 
Zirconium minerals, celtium and 
yttrium metals in (E. and G. 
URBAIN), ii, 194. 
hafnium content of (v. Hrvrsy and 
JANTZEN), ii, 492, 620. 
determination of hafnium in (v. 
HEvEsy and JANTZEN), ii, 571. 


ERRATA. 
Vou. 126 (ApstRacts, 1924). 


for HouGouNENQ” read “‘ HUGOUNENQ.” 
** mucus ”’ read mucous membrane.” 
“small” read “large.” 
*‘ this vol., i, 294”? read “‘ this vol., i, 288.”’ 
 .4-pyridine’’ read “ -4-pyridone.” 
“trimethyl” read “ trimethylene.”’ 
** thiophen-cocaine ” read thiophen-atropine.”’ 
Stilzilobium ” read Stizolobium.” 
trimethyl-y-mannosides and tetramethyl-y-mannosides’”’ read 
“ trimethyl-y-methylmannosides and tetramethyl-y-methyl- 
mannosides.”” 
” p-nitrophenyl thiocyanate”’ read ‘of mononitro deriva- 
tives.’ 
dibromocinnamic acid” read “‘ cinnamic acid dibromide.” 
read 
CO,H-C,H,-CO-C,H,-OH.” 
“*Sahina” read Asahina.”’ 
“KTI(CN),,H,O ” read “ KT1(CN),.” 
“3” read “2 or 3.” 
triphenylmethylphosphorus dichloride” read triphenyl- 
methoxyphosphorus dichloride.” 
PHCI,-OR = PCI,R:0 + HCl” read 
PROI,-OH = + HCl.” 
acid’’ read 
3-amino-4-isopropylideneaminophenylarsinic acid.” 
» *Norporr read NARDROFF.”’ 
* solution, neutralised to phenolphthalein” read “ alcoholic 
(formol-free) solution neutralised to thymolphthalein.” 
11* The reagent used is cuprous oxide suspended in sulphuric acid, 
not the compound of cuprous sulphate and ethylene. 
12* for “‘SEDBERG”’ read SVEDBERG.”’ 
12 col. i for Nordoff”’ read Nardroff.” 
15 ,, ii insert “ Nardroff, R. von. See also B. Davis.” 
29 ,, ii delete “ Nordoff, R. von. See B. Davis.” 
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